Brimcka
u3 coaepxkarenpHoro pazaena OOIT COO, yTBepKIeHHON TPUKa30M
nupekTopa ot 30.08.20231 Ne 188-1



bepe3oBckoe MyHHIIAITATTEHOE 00IIe00pa30BaTEILHOE YUPEIKICHUE
«Cpennsist o0eoopazoBarenbHast mkosia No55 umenu JIbBa bpycHuiibina»

PABOYASI TIPOTPAMMA
(ID 3158120)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb)

st ooyuatomuxcs 10-11 kiaccos

r. bepe3oBckuit



HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOrO YpPOBHS st
oOyuaromuxcs 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa CpeaHEero oo1ero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTU4ecKkoMy oOOpa3oBaHUIO, M TPAJULUA POCCUUCKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00€CIIEYNBACT OBJIAJICHHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTaBIIIIONIMMHU OCHOBY IS CaMOPAa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATECIILHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpEAHEro oOIIero
oOpazoBaHus OOYCJOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEeAMETHBIX U
NPEeIMETHBIX PE3yJIbTATOB OOYUYEHHUS T€OMETPUHM B HANPABICHUU JTHMYHOCTHOTO
pa3BuTHs OOyyarmuxcs, (GOopMHpPOBaHUSA (YHKIHMOHAIBHOM MAaTeMaTHYeCKOU
TPaMOTHOCTH, U3yUYEHUS IPYTUX Y4eOHBIX AUCUUIUINH. PazButue y oO0y4arommxcs
MPaBUIBHBIX TPEACTABICHUNA O CYIIHOCTH M TMPOHMCXOXKIACHHH TE€OMETPHYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATBHOIO M HUCANbHOIO, XapaKTepe OTPAKECHHS
MaTeMaTU4YECKOU HaYKOU SABJICHUU U IIPOLIECCOB PEAILHOI0 MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJId MAaTEMaTHUECKOTO MOJICTHPOBAHMS B HAYYHOM MO3HAHHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHMS yUaIIUXCs, a
TaK)KE KayeCTB MBIIUICHUS, HEOOXOMWUMBIX I aJanTallid B COBPEMEHHOM
oOu1ecTBe.

['eomeTpust sBisieTCss OOHUM M3 0A30BBIX NPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaK Kak oOOECIEeYMBAaEeT BO3MOXHOCTb H3YUYEHHUS Kak
AUCIMITINH €CTECTBEHHO-HAYYHOM HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblIlUIeHHE, (OpPMUpPYEMOe TpU H3YYCHHH OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETOYKHU JIOTHUECKUX YTBEPXKICHUN
B XOJI€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTATh W OINPOBEPraTh
TUIOTE3bl HEMOCPEJICTBEHHO HCIONB3YIOTCA MpPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX JeATeNbHOCTH 4YesoBeka. OpueHTanus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €ro COLUalbHOro ObITUsA, (Qopma
OTpaXEHUs] OKPY’KAIOLIEr0 MHpA, YCIOBHE YCIEIIHOTO MO3HAHUS U aKTHBHOIO
npeoOpa3zoBaHusi  JeHUCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMHU



oOpazamu 00beIUHSIET pa3Hbi€ BUIbI yUeOHON U TPYIOBOU JEATEIbHOCTHU, SIBISIETCS
OJIHUM U3 MpOo(PeCcCHOHAIBHO BaXXHBIX KayeCTB, IMOATOMY akTyajbHa 3ajaya
dbopmupoBaHus y OOydYalOUIMXCS  MPOCTPAHCTBEHHOTO  MBIIUJICHUS  Kak
Pa3HOBUJAHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIIbBHOCTH IO MHOTUM HaIPaBICHUSIM.

Ilens ocBoeHusi mporpammbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHe 00yueHuss — o00I1Ieo0pa3oBaTesibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaroiuxcs uepe3 o0ecrnedeHre BO3MOXKHOCTH MPUOOPETEHHS U UCTIOJIH30BAHUS
CUCTEMATHUYECKUX TEeOMETPUYECKUX 3HAHUW U  JACUCTBUM, CHeUUuPUUHBIX
r€OMETPUHM, BO3MOXHOCTH  YCHEIIHOTO MPOJOKEHUsT  00pa3oBaHUS IO
CIELUATIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIATHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 10 reomeTpuu Ha 0a30BOM YypOBHE TMpeIHAa3HAYEHA IS
00y4aroluxcs CPeIHEH MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHCHUN
Ha YpOBHE OCHOBHOTO o011ero oopaszoBanusi. Takum 00pa3zom, oOydaroniuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
crenuPuKord reoMeTpurd U HeOOXOUMbIE NJIs )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0oro, oHu UMEIOT BO3MOKHOCTh U3YUUTh TEOMETPUIO OoJiee TITy00Ko, €Clin
B JaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B T'E€OMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHANILHON JIESITEIIbHOCTH.

JlocT>KeHuEe 1€MW  OCBOCHHS MpOrpaMMbl  OOECIIEUMBAETCS PElICHUEM
COOTBETCTBYIOIIMX 3a7ad. [lpuopuTeTHbIMH 3ajJjayaMud  OCBOEHHUSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax siBISIIOTCS:

e (¢opMupoBaHUE TMPEACTABICHHUS O TE€OMETPUU KaK YacTH MHUPOBOI

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoOBaHUE MPEACTABICHUS] O MHOTOTPAHHHUKAX U TEJIaX BPAILEHUS KaK
0 Ba)XXKHEHIIUX MATEMAaTHUUYECKUX MOJENSIX, MO3BOJISIIOLIMX OMHUCHIBATH U
M3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIETO MUPA;

e (opMHUpOBaHME YyMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJCISIX U B
peasbHOM MUPE MHOTOTPAHHUKHU U TeJla BPAILICHHUS;

e OBJIaJICHHE METOJIaMH PEIIECHHUs 3a/a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opMHUpOBaHME YMEHHUS OINEPHUPOBATH OCHOBHBIMH MOHSTHUSIMU O
MHOT'OTPAaHHUKAX U TeJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIaJICHHE  AJITOPUTMAMU  pEIIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopmupoBaHuEe yYMEHHUSI NPOBOJUTH  HECJIOXKHBIE  JOKa3aTeJIbHbIC
paccy X JeHusT B XOJE pEIICHUs] CTEPEOMETPUUYECKUX 3aJad M 3aJay C
MPAKTUYECKUM COJICPKAHUEM;



e Ppa3BUTHE UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MMO3HABATENbHOW AKTUBHOCTH, MUCCIEN0BATENBCKUX YMEHUM, KPUTUUHOCTHU
MBIIJICHHUS;

e (opmupoBanue GyHKIIMOHATHLHON IPAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHE Paclo3HaBATh MPOSBICHUS TEOMETPUUECKUX MOHATUNA, 0OBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX XKU3HEHHBIX CUTyalUAX W NPU U3YUYCHUU
IpYTruX  y4eOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIHPOBATh UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUUECKUE MOJICNIM, TMPUMEHATh OCBOCHHBIM TIE€OMETPUYECKUUN
arnrapar TSt pelieHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady,
MHTEPNPETUPOBATH U OLICHUBATH MOJIYYCHHBIE PE3YJIBTATHI.

OTANYUTENHHONM OCOOEHHOCTHIO TPOrpaMMBbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPHH B HaYaJle €ro U3y4eHUs 3a7a4, peIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHUS, U OMNPENEeIEHHBIM 00pa3oM OpraHuW30BaHHAs paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO W MPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JabHENIIIEMY
M3YyYECHUIO TIPEIMETA.

[Ipeanourenue oTaaETCS HATISATHO-KOHCTPYKTUBHOMY METOJYy OOy4YEeHUs, TO
€CTh TEOPETUYECKNE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-
MPAKTUYECKON NEATENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IMPEACTABICHUN Y
yYaluxcs B Kypce CTEpEOMETPHUM MPOBOJAUTCA 32 CUET PEIICHUS 3a1a4 Ha CO3JaHUE
MPOCTPAHCTBEHHBIX O00pPAa30B M 3a/Jlad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Cosznanue oOpa3a MPOBOAUTCS C OMOPOM Ha HArISJHOCTh, a
omnepupoBaHUEe 00pPa30M — B YCJIOBUSX OTBJICUCHHS! OT HArJSITHOCTH, MBICJICHHOTO
M3MEHEHUS €r0 UCXOIHOTO COAEPHKAHMUS.

OcHoBHBIE coaepxkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpasHukn», «IIpsiMble ¥ TIIIOCKOCTHU B IIPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOphl U KOOPIMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpeensieTcs He TOJBKO MO COJIepKaTeIbHbIM JIMHUSM, HO U 10 roJaM o0y4YeHus
Ha YPOBHE CPEJAHET0 00IIeT0 00pa3oBaHuUs.

Conepxanue 0o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yiabTaTaM
OCBOCHUsI paboueil MporpaMMmbl, paclpeAei€HHbIM MO0 TrojaM oO0ydeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, UTOOBbl OBJIAJCHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HABBIKAMHU OCYIIECTBILIOCH MOCJIE0BATEIBHO U MOCTYMATEIBHO, C
cOOJIFOICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B
OOIIlyI0 CHCTEMY T€OMETPUYECKHX MPECTaBICHUI O0yYarouuxcs, pacuupsis u
yriy0sisas e€, 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpun orBoauTCs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

I[IpsiMblIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. [oO4yka, mpsAMas, IJIOCKOCTb,
npocTpancTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3auMmHoe pacrnosoxxeHue mpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
MapajuledbHble W CKpelMBaKOLIUecs IpsMmble. [lapamienbHOCTh NOPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: INAPAUIEIbHBIE MPSAMBIE B INPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh NMPSIMOW M IUIOCKOCTU. YTJBI C
COHANPABIIEHHBIMUA CTOPOHAMH; YIOJd MEXKAY IMPSIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN: TTAPAJUIEBHBIE INIOCKOCTH; CBOMCTBA NapaJUICIIbHBIX
miockoctel. [Ipocteiiiine mpocTpaHcTBEHHbIE (UTYPHI HAa MIIOCKOCTU: TETPAdIP,
Ky0, mapajuiesienuIe]; MOCTPOEHUE CEUECHHI.

[TepneHAUKYJISPHOCTD NPSAMOU U IUIOCKOCTH: MEPIECHAUKYIJISPHBIE NIPSMBIE B
MPOCTPAHCTBE, MNPsMbIE NAPAJUICIbHbIE WU NEPIECHIAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK TMEPHNECHAUKYJSIPHOCTH NPSAMOM M IUIOCKOCTH, TEOpEMa O IPAMOU
NEPHEHAUKYJISIPHOM TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJl MEXKAY MNPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEWHBIM yroJa JABYTPAHHOIO  yrIJja.
[lepnieHAUKYJISp U HAKJIOHHBIEC: PACCTOSHUE OT TOYKHU [0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOU JI0 TNIOCKOCTH, MPOEKIHS GUTYPBI HA TUIOCKOCTh. [leprneHanKyaspHOCTh
IUIOCKOCTEMN: MPU3HAK MEPHEHAUKYJSPHOCTH IABYX IUIOCKOCTEW. Teopema 0 TpéEX
MEPIEHIUKYJIISIPaXx.

MHororpaHHuKu

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBIMYKJIbIE
Y HEBBIIIYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ilpusma: n-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuiesenune u ero cBoucrsa. llupamupa: n-yrosbHas nupamMuna, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAsl U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TpaBUIbHAS U
yceu€HHas mnOupaMuaa. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOTPAHHUKHU: TOHATHUE MPABAIIBHOIO MHOTOTPAHHHUKA; IIPaBUJIbHAS IIpU3Ma U
NpaBUJibHAs TNHUPaMHUIA; IpPaBUJIbHAs TPEYrojbHAsg IHUpPAMUNA U IPABUIIbHBIN
terparap; KyO. IlpencraBienwe O NpaBWIbHBIX MHOTOTPAHHUKAX: OKTadAp,
noaeka’ap u ukocarap. CeueHus: Mpu3Mbl U MUPAMHU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOU,
IJIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPaMUJaxX, HapaieIenuIe1axX, TPaBUIbHBIX
MHOTOTPaHHHUKAX.



Brluncnenue SJI€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHalid, VIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJI0111a/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NMpsAMOit pu3mMbl. [Lnomans
OOKOBOI TMOBEPXHOCTM M TOBEPXHOCTH MPABWIBHOW MNUpPaMUJbI, TEOpemMa o
wiomaan yceu€HHon nupamuibl. [lonsitue 06 06bpéme. OObEM MUpamMuabl, IPU3MBIL.

[logoOuble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

11 KVIACC

TeJia BpaleHus

Hunmuaapuyeckas TTOBEPXHOCTB, oOpazyrorue HWJIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWIWHAPUYECKOW TMOBEPXHOCTU. LlMiIvHApP: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTb, O0Opa3zylolias MU OCh; IUIONIaJAb OOKOBOM M MOJHOMU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKO moBepxHocTH. KoHyc: ocHOBaHUe U BepilinHa, 0Opa3yronias
1 OCb; TJIOI11a]1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ylolue
Y BBICOTA; OCHOBaHUS U OOKOBAsi MOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, ITUAMETP; IUIOLMIATb MOBEPXHOCTU COEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi MJIOCKOCTh K cdepe;
TJI0Iaab Chephl.

N3o00paxenue Ten BpallleHus Ha TUIOCKOCTHU. Pa3BEépTka MIMHAPA U KOHYCA.

KomOunanuu Ten BpaieHust © MHOrOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJi0 cpepsl; cepa, BliMCaHHAST B MHOTOTPAHHUK, WU TEJIO0 BPAILICHHUS.

[Tonstue 06 06véme. OcHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
NpSIMOYTOJILHOTO TMapajuienenuneqa u ciueactsus u3z He€. OO0bEM HMUIMHApPA,
KoHyca. O0BbEM 11apa U mIomaab chepsl.

[logoOnble Tena B mpocTpancTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus muMHapa (MapaJuieIbHO U MEPIICHANKYIISIPHO OCH), CEUYEHHUS KOHYCa
(mapaJiieIbHOE OCHOBAHHUIO U MTPOXOASIIEE YEPe3 BEPIIMHY), CEUSHUS 1Iapa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4uCiO0. Pa3noxkeHue BEKTOpa Mo TpEM HEKOMIUJIAHAPHBIM
BekropaM. IlpaBwiio mapamnenenunena. Pemrenuwe 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ Bekropamu. IIpAmoyrosbHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopaMu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.



Brruncnenue YIJI0B MCKAY HPAMBIMHU U INIOCKOCTSMM. KOOpI[HHaTHO—BCKTOpHBIﬁ
MCTOA IIPHU PCIICHUU I'COMCTPHUUCCKHX 3adaq.



INJIAHUPYEMBIE PE3YJIBbTATBI
JIMUYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4eOHOrO TMpeameTa
«MaremaTuka» XapakTepU3yTCS:

I'paxxpanckoe BocnMTanme:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIUUA O0YYAIOIIETOCs! KAaK aKTUBHOTO
M OTBETCTBEHHOrO0 WIE€HAa POCCUHCKOr0 OOIIECTBA, MPEICTABICHUEM O
MaTeMaTU4YeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
Npoleayp TpaxaaHCKoro ooOmiecTtBa (BbIOOPBI, OMNPOCHI U Tp.), YMEHUEM
B3aHMOJICMCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY Y HACTOSIIEMY POCCHMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTHUKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCTOJIb30BAaHHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JYXOBHBIX LIEHHOCTEH POCCHMCKOTO HApoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHHUS, JTHUYECKOTO  TOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHKECHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJIa B TOCTPOCHHUE YCTOMUUBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETHYECKUM OTHOLIEHHEM K MHUpPY, BKJIIOYasl 3CTETUKY MaT€MaTUYE€CKHUX
3aKOHOMEPHOCTEHN, O0BEKTOB, 3a/1a4, PEIICHHH, pacCy ACHUN; BOCTIPUUMUYNBOCTHIO
K MaT€MaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKkoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MATEeMaTUYECKUE 3HAHUS B
HMHTEpecax 3J0pPOBOTO M O€30MacHOro 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3710pOBOE MUTaHKE, COATIAHCUPOBAHHBIA PEXKUM 3aHSATUN U
OTJIbIXa, peryJisipHas puznueckas akTUBHOCTh); (U3UUYECKOI0 COBEPIIICHCTBOBAHUS,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIILHOM JIESITEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuuHbiM  cpepam  NpodeCCUOHAIBHOM  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynyuieit mnpodeccu U peaau30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUJIaHBI;
FOTOBHOCTBIO W CIIOCOOHOCTBIO K  MaTreMaTHYecKOMy O0Opa3oBaHHUIO U



CaMOOOpa30BaHUIO HA TMPOTSHKEHUH BCEW KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKHUX 33]1a4 MATEMATUYECKOW HAITPABIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO JKOJOTUUYECKOW KyJNbTYpPhl, MOHHUMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMHMYECKHUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMATIBLHOU
Cpelbl, OCO3HAaHMEM TJOOAJBHOTO XapakTepa SKOJOTMYECKHX MpoliieM;
OpHEHTAllME HA NPUMECHEHHWE MATEMAaTUYECKUX 3HAHWUW i1 pPEIIeHUs 3aj1a4d B
o0JlacTu OKpY>Karoliei cpeibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJIEACTBUU ISl OKPYKAIOIIEU CPEBI.

I{leHHOCTH HAYYHOr'0 NO3HAHMS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM M  OOIIECTBEHHOW MPAaKTUKHU, [MOHUMAaHUEM
MaTeMaTU4YeCKOM HayKuh Kak cdepbl 4eToBEYECKOW MAesTeIbHOCTH, 3TamnoB €&
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHUS LUBUJIW3ALHNMU; OBJIAJCHUEM S3BIKOM
MAaTEMATUKA W MaTEMaTUYECKOM KyJIbTYpOHM Kak CpEICTBOM NO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBJIATH IMPOEKTHYI) W HCCIEAOBATEIBCKYIO AECATEIBHOCTH
VHJIMBUIyaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHUS MPOTPaMMbl Yy4eOHOTO IMpeaMeTa
«MaremaTHKa XapaKTepU3yIOTCs OBJIaJICHHEM YHHUBEPCATbHBIMHU
NO3HAGAMEIbHOIMU  OCUCMBUAMY,  YVHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCNBUIMU.

1)  Vuusepcanvnvie  noznagamenwvnvie  Oeticmsus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCco8 oobyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowje2o0  Mupa,  NpuMeHeHue  J102UYeCKUX,
uccne008amenbCKux onepayuti, ymeHui pabomams ¢ uHgopmayueti).

Bba3oBble Jioruyeckue aeiicTBUs:

e BBIIBISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTUIECKUX
OOBEKTOB, TMOHATHHA, OTHOIICHWH MEXIYy MNOHATHIMH, (OPMYyIUPOBATH
ONpe/eNicHUs]  TMOHATHUW; YCTaHABIMBATh CYHIECTBEHHBIH  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUSA i1 OOOOIIEHUS W CpaBHEHUs, KPUTEPHUU
MPOBOIMMOTO aHAIIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  NPEeOOpPA3OBHIBATH  CYXKICHUS:
yTBEpAUTENbHbIE W OTpPUIATENbHbIC, €AMHUYHBIC, YACTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M  H
npoTHBOpeursi B (akTax, AaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npejyiaraTh KpUTEPHUH IS BBIABICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHUIA;



e Jl€NIaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M
MHJYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUHN 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITETIbHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKIAEHUN (MPSAMBIE U OT NMPOTUBHOI0), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJAUTHL TPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbI;

e BbIOMpaTh cnoco0 pemieHus yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BbHIOMpATh HauOoJee NOAXOIAIUNA ¢ Yy4ETOM
CaMOCTOSITEJILHO BbIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbckue AeiCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(dbopmynHpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHUBOpEUHe, MpodiieMy,
yCTaHaBIIMBaTh  HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIMOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUIAaHUPOBAHHBIN HKCTIIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTEeMaTH4eCKOIo
o0beKTa, SIBICHUS, Mpollecca, BBISBICHUIO 3aBUCHUMOCTEH  MEXIy
00bEeKTaMU, SIBICHUSIMH, POLECCAMU;

e  CaMOCTOSITENILHO (POPMYTUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3yIbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, HCCIIEI0BaHUs, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

PabGora ¢ undpopmaunmeii:

e BBISABIATH NePUUUTH HHOOPMALIMY, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETA HA
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

e BpIOMpaTh HMHPOPMAIUMIO U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTaBICHNUS;

e CTPYKTYpUpOBaTh UHPOPMAIUIO, NPEICTABIATh €€ B pa3iuuHbIX (hopMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

e OIICHUBATH HaJIEKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hopMyJIHUPOBAHHBIM KPUTEPHUSIM.

2)  Vuuseepcanvhvie  KOMMYyHUKamueHwle  Oelicmeus,  00ecneyusaom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00VUAIOUWUXCHL.

Oo0uenue:

e BOCHPHUHUMATH U (HOPMYITUPOBATH CYKIECHUS B COOTBETCTBHUU C YCIOBUSIMU
U 1eJIsIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pElIeHUS
3aJ1a4yu, KOMMEHTUPOBAThH IMOJTYUYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJI€HUs 3a7aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMON TEMBI,
po0JIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBATh UJIEH, HAIIEJICHHBIE HA MOUCK
pELICHMs; COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JMAJIOra, OOHapy>KMBAaTh pa3IMuME€ U CXOJICTBO IMO3ULIMMA; B
KOPpPEKTHOU popme (hopMyIupoBaTh pa3HOTIACUs, CBOM BO3PAXKEHHUS;
NpPEACTaBIATh  pPE3yJbTaThl  pPEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJIeI0BAHUS, IPOEKTA; CAMOCTOATEIBHO BEIOMPATh OPMAT BHICTYIIICHHUS
C YU€TOM 3ajay NPEe3eHTalUU U OCOOEHHOCTEN ay JMTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHUBHUIYaIbHOU
paboThl MpH pelIeHUH YYEOHBIX 3a/lay; NPUHUMATh IEJIb COBMECTHOMU
NEATeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMil0  COBMECTHOM  paboThI,
pacupenensaTh BHUABI padoOT, J10rOBapUBAThCA, OOCYXJIaTh MpOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOIBKUX JIIOJIEH;

y4acTBOBATh B IPYMIMOBBIX (hopMax paboThl (00Cyk1eHHs, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMBI» W HHBIE); BBINOIHATH CBOIO YacTh pabOThl U
KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTUMU YJICHAMH KOMAaH Ibl; OLICHUBATh
KaueCcTBO CBOEr0 BKJaJa B OOMMI MNPOAYKT MO KPUTEPUSIM,
c(hopMyIHPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

3) Vuusepcanvuvie pecynamuesnsle oeiicmausi, obecneyusaom hopmuposarue
CMBLCIOBBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG JIUYHOCHIU.
CamMoopranu3anus:

COCTaBJIATH ILJIAH, AITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIIOCO0 penieHus
C YYETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(pOopMaIH.

CaMOKOHTPOJIB:

BIAJCTh HaBBIKAMH TIO3HABAaTEIbHOW pediekcMr Kak OCO3HAHUS
COBEPIAEMbIX JTEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB;
BJIAICTh CITIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS TpoIiecca U pe3yIbTaTa
pEIICHHS] MAaTEMaTHIECKOM 3aa4H;

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
JAHHBIX, HAWJCHHBIX OIMMNOOK, BBISIBICHHBIX TPYIHOCTCH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa IIEIM M YCIOBHSIM, OOBSICHAITH
MPUYUHBI JOCTHKEHUS WIM HEJIOCTIDKCHHS PE3yJbTaTOB NESTEIbHOCTH,
HAXOJIUTh OMNOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPsAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CIEJACTBUS W3 HUX MPU PEUICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX
U IUIOCKOCTEMN.

KnaccupunmpoBath B3aMHOE pacloioXeHUE MPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMH: ABYTPAHHBIM YTroj, TPaHU JBYTPAaHHOTO YIJIa,
pebpo ABYrpaHHOIO yria; JIMHEWHBIM yroa JABYIpaHHOrO yTiia; TpajlycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSIMU: MHOTOTPAHHUK, BBIMYKIBIH U HEBBITYKIIBINA
MHOT'OTPAaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJbI MHOTOIPAaHHUKOB (MHUpamMujia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenune, Kyo).

Knaccupunmpoath ~ MHOTOTpaHHUKH, BHIOMpasi ~ OCHOBaHUSA IS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKIblE MHOTOTPAHHUKHU, IPaBUIIbHbBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBbI, TTapajlieNICUIe bl ).

OnepupoBaTh MOHATUSIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHU N, UCTIONB3YSI METOJI CJIEIOB.

CtpouTh Ceu€HHUsS] MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYDP: BUI
CBepXy, COOKY, CHU3Y.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BETUYUH MO o0pa3iaM Wiu
aIropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAJIUTUYECKHE METOAbl NpPHU pPEIICHUU
CTaHJAPTHBIX MATEeMAaTUUECKUX 3a/1a4 HA BBIYHMCICHUE PACCTOSIHUUA MEXIY JBYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

Pemrath 3a1aun Ha HaXOXJAEHUE T€OMETPUUECKUX BETUYUH MO o0pa3iamM Wiu
alropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAJIUTHUYECKHE METOAbl NpPHU pPEIICHUU
CTaHJApPTHBIX ~MAaTEMAaTHMYECKHUX 3aJad Ha BBIYMCJICHUE YIJIOB  MEXIY
CKPCIMBAIOIIUMHUCS MPSIMBIMU, MEXAY TMPSIMOM U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boraucnsate 00bEMBI M TJIOIMIAAX TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMuJia) C IpUMEHEHHEM (POPMYJT; BBIUKUCIATH COOTHOUICHUS MEXKTY TUIOIIAAsIMU
MOBEepXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TNOHATUSIMU: CUMMETPUA B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBHI.

N3Bnekarh, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HH(OpMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYypax, MPEJCTABICHHYI0 HAa YepTexax U
PUCYHKaX.

[TpumensTs reoMmeTpuyeckue (pakThl IJ1s1 peUIeHUs CTEPEOMETPUUECKUX 3a/1aY,
MPEANONararolnuX HECKOJILKO I1ar0B PELIEHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOU hopme.

[IpumensaATr  OpOCTEUIIME MPOTPaMMHBIE CPEICTBA U 3BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHUX 3a1a4.

[IpuBOoaUTE TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIAE U
YKA3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprmeHsATh TOJIydeHHBIE 3HAHWS Ha MPAKTUKE: AHAIU3UPOBATH PEAIBHBIC
CAUTYyallud MW TMPUMEHATh HW3YYEHHBIE IOHATHS B IIPOLIECCE INOUCKA PEIICHUS
MareMaTuyecku CchOpMYyJIHPOBAHHON TpoOJieMbl, MOJIEIUPOBATh pealIbHbIC
CAUTyallud Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, alrlapara aareopsl; penaTh
MPAKTUYECKHUE 3a/1a4U, CBA3AHHBIEC C HAXO0XKJICHUEM I'€OMETPUUECKUX BEIIMYMH.

11 KVIACC

OnepupoBaTh MNOHATUSAMH: HWIMHAPUYECKAs MOBEPXHOCTb, 00pa3zyrolue
UUAJTUHIPUYECKON MOBEPXHOCTH;, IUIUHAP; KOHUUECKas TOBEPXHOCTh, 00pa3yolue
KOHHYECKOUN MOBEPXHOCTH, KOHYC; chepuuecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (HUIUHIpP, KOHYC, cdhepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxkeHune chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTA; MIAPOBOM CJIOM, OCHOBAHMWE ILIAPOBOrO CJIOS, BHICOTA ILIAPOBOrO CIIOS;
LIAPOBOM CEKTOP.

Beruucnate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEHM TeNn  BpallleHWUs,
FEOMETPUUECKUX T C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHATUSIMU: MHOTOIPaHHUK, BIUCAHHBIN B c)epy U OMUCAHHBIN
okoJ10 cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeiuucnsaTh COOTHOIIEHUS MEXAY IUIOMIAIMHU MOBEPXHOCTEN U 00bEMaMu
MOJA0OHBIX TEJl.

N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpalllCHUS.



N3Bnekarb, HHTEPNPETUPOBATHL U MPEOOPa30BbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYI0 HAa YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B POCTPAHCTBE.

BpINONHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCIIO0, OOBSICHSIThH, KAKUMU CBOMCTBAMU OHU 00JIa/IatOT.

[IprMeHATH TPaBUIIO MapajuieienuIeaa.

OnepupoBaTh NOHATUSMHU: I€KAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YrOJd MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOpaMM, CKAISIPHOE MPOU3BEACHUE, PACKIAJbIBATHL BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTs reomeTpuyeckue (pakThl IJs1 peUICHUs CTEPEOMETPUUECKUX 3a/1aY,
MPEINOIArarouX HECKOJIBKO IAaroB PEUICHUs, €CJIM YCIOBUS TPUMEHEHNS 3a1aHbI
B SIBHO1 hopme.

Pemate mpocreiimme reoMeTpuYeCKUE 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agaum Ha [10Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYMH MO o0pasiiaM WId alropuTMaM, IpUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKUX 3aa4.

[IpumensaATr  mpOCTEWIIME MPOTPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKHUX 3a7a4.

[IpuBoAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKW3HU, PACIIO3HABATH MPOSABICHUE 3AKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOTYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATH DPEaAJIbHbBIC
CUTyallUM W TMPUMEHATh W3YUYCHHBIE MOHATUS B MPOLIECCE IOKWCKA PEIICHUA
MareMaTuyecku CcGOpMYyJIHPOBAaHHON MpoOJieMbl, MOJIEIUPOBATh pealibHbIC
CUTyallUM Ha $3bIKE TE€OMETPHM, UCCIEA0BATh MOCTPOCHHBIE MOJEINU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, aIlapara aareopsl; penaTh
MPAKTUUYECKUE 3a]1a4l, CBA3aHHBIE C HAXOXKACHUEM F€OMETPUUECKUX BEJTUUYHH.



XapaKTepHCTHKH JIMYHOCTHBIX IIJIAaHHU

YEMBIX pE3yJabTaToB, (l)OpMpreMLIX BOCIII/ITLIBaIOl]_[eﬁ JACATCJIbHOCTBIO

I'paxxnancrBeHHoe 1.1
BOCIIMTAHHE

c(hOpMUPOBAHHOCTh T'PAXKIAHCKON MO3UIIUKN O00YYAIOIIErocsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJIEHA POCCUHCKOro OOLIECTBA, MPEACTABICHUE O
MaTeMaTUYeCKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3TUYHBIX CTPYKTYD,
SBJICHUH, MPOLEAYP T'PaXKJaHCKOT0 0011ecTBa (BHIOOPHI, OMPOCHI U IPYTOE),
YMEHHE B3aUMOJEHCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

IaTpuornueckoe Bocnuranue | 2.1

c(hOpMUPOBAHHOCTb POCCUMCKON TpaxAaHCKOU UACHTUYHOCTH, YBAXKEHUS K
MPOLUIJIOMY M HACTOSILIEMY POCCUMCKOM MAaTEMaTUKH, LEHHOCTHOE
OTHOIIIEHUE K JOCTHKEHUSAM POCCUUCKUX MATEMATUKOB U POCCHUCKOU
MaTEMaTUYECKOU IIKOJIbI, HMCIOJIb30BAHUE OTUX JOCTHKEHUU B APYTHX
HayKax, TEXHOJIOTUSX, C(hepax SKOHOMUKHU;

JIlyXOBHO-HpaBCTBEHHOE 3.1

OCO3HAHUE IyXOBHBIX LICHHOCTEH POCCUICKOr0 Hapoaa, COPMUPOBAHHOCTD
HPAaBCTBEHHOI'O  CO3HAHMs, JTUYECKOTO IIOBEACHUS, CBA3AHHOIO C
[IPAKTUYECKUM IIPUMEHEHUEM JOCTH)KCHUM HAyKU U JEATEIbHOCTBIO
Y4E€HOT O,

3.2

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

ICTETHYECKOE BOCIIUTAHME 4.1

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOYAsl 3CTETUKY MAaTEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, pEIICHUN, pacCcyXIeHUH,
BOCIIPUMMYHBOCTh K MAaT€MATUYECKHM AaCHEKTaM pPa3JIMYHbIX BHUJIOB
HCKYCCTBA,

Pdu3znyecKkoe BOCIIUTAHUE 5.1

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHAThH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 370poBoro u Oe3omacHOro oOpas3a >KH3HU, OTBETCTBEHHOE
OTHOLIIEHHE K CBOEMY 3JI0OPOBBIO (30pOBOE MUTaHHE, COATIAHCUPOBAHHBIM
PEXKUM 3aHSATUN U OTIbIXA, peryispHas Gu3ndeckas akTUBHOCTB),

5.2

¢dusnueckoe COBEPILIECHCTBOBAHUE pU 3aHATUAX CIIOPTUBHO-
0310POBUTEIILHOU JIEATEIBHOCTBIO;




TPYI[OBOC BOCIIMTaHHE

6.1

FOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuHbiM chepaMm npodecCuoHaNbHOM AEeSTEILHOCTH, CBSI3aHHBIM C
MaTEMAaTUKOU U €€ NPUI0KEHUAMU,

6.2 YMEHHE COBepIIaTh OCO3HaHHBIM BbBIOOp Oyayimiei mnpodeccun u
peanu3oBbIBaTh  COOCTBEHHBIE  KU3HEHHbIE IUIaHbl, TOTOBHOCTh U
CrOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3OBaHUI0 U CaMOOOpPa30BaHMUIO HA
NPOTS)KEHUU BCEH JKU3HU,
6.3 | rOTOBHOCTh K AKTHBHOMY VYYacCTHI0O B pPEUICHUH NPAKTUYECKUX 3ajau
MaTeMaTU4eCKON HaIlpPaBIEHHOCTH;
IKOJIOTHYECKOe 7.1 c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpPbl, TNOHUMAHUE BIHSHUS
COIMATbHO-9KOHOMUYECKUX IPOILIECCOB HAa COCTOSIHUE NPUPOJHON U
COIMATIBLHOM CpeJibl, OCO3HAHHWE TJI00ATLHOTO XapaKTepa 3KOJIOTHYECKHUX
npo0Jiem,
7.2 OpUEHTAIUsI HA TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUHU ISl pellieHus 3a1a4 B
0o0JlacTU OKpY’Karolled cpenibl, MIAHUPOBAHUE TOCTYNKOB U OIEHKH HUX
BO3MOKHBIX IOCJIEACTBUA JUISI OKPYKAIOIIEH CPEBL;
IlenHnocTn HayyHoro no3uanus | 8.1 c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH,
8.2 | moHuManme MaTeMaTHYeCKOM HaykKu Kak cdepbl  YeIOBEUECKOM
NEATeNIbHOCTH, JTamoB €€ pa3BUTHS M 3HAYUMOCTU JUISl Pa3BUTHUS
MBUJIN3ALIUH,
8.3 OBJIQJICHUE SI3BIKOM MAaTEMATUKU U MAaTEMAaTUYECKOUN KyJIbTYypOHl Kak

CpeacCTBOM IIO3HAHHA MUPA, TOTOBHOCTH OCYHICCTBIIATHL HPOCKTHYIO U
HCCIICAOBATCIBbCKYIO ACATCIIbHOCTh MHANBUAYAJIBHO W B I'PYIIIIC.




TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIACC
KoauyecTBo 4yacoB
Ne HaumeHoBaHue pa3ie/ioB U TeM JIMYHOCTHBIE
u/n HpOrpPAMME! Beero Kontpoabubie | IlpakTnueckue pe3yILTATEI
padoThI padoThI
1.1,2.1,3.1,3.2, 4.1, 5.1,
1 BBenenue B crepeomeTpuio 10 5.2,,6.1,6.2,6.1,7.1,
7.2,8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
) [IpsiMbIe ¥ TUIOCKOCTH B HpOCTpaHCTBe.V 12 | 52 6.1 62 61 7.1,
[TapaniensHOCTh MPSMBIX U TIOCKOCTEH 72,8182 83
1.1,2.1,3.1,3.2, 4.1, 5.1,
3 HepneHnnfynﬂpHOCTL MPSIMBIX U 12 52 6.1,62 61 7.1
friocKocTen 7.2,8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
4 VYTl MeXy NPSIMBIMU U IUIOCKOCTSIMHU 10 1 5.2,,6.1,6.2,6.1,7.1,
7.2,8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
5 MHororpaHHuKu 11 1 5.2,,6.1,6.2,6.1,7.1,
7.2,8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 5.2,,6.1,6.2,6.1, 7.1,
7.2,8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
7 [ToBTOpEHME: CEUEHHUS, PACCTOSIHUS U YTJIbI 4 1 5.2,,6.1,6.2,6.1,7.1,
7.2,8.1,8.2,8.3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3ieioB U TeM JIMYHOCTHBIE
Ne i/ KonTtpoabnbie | IlpakTnueckue
MPOrpaMMbl Bcero pe3yabTaThbl
padoThI padoThI
1.1,2.1,3.1,3.2, 4.1, 5.1,
Tena BpaeHus 12 5.2,,6.1,6.2,6.1,7.1,7.2,
8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
2 OOBEMEI Tel 5 1 5.2,,6.1,6.2,6.1,7.1,7.2,
8.1,8.2,8.3
1.1,2.1,3.1,3.2, 4.1, 5.1,
BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 5.2,,6.1,6.2,6.1,7.1,7.2,
8.1,8.2,8.3
Morropere, oGoGiente, 1.1,2.1,3.1,3.2, 4.1, 5.1,
4 . 7 1 5.2,,6.1,6.2,6.1,7.1,7.2,
CHUCTeMaTH3aIvs 3HaHUI 8.1 8.2, 8.3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHUs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE IOHATHSI CTEPEOMETPUH:
TOYKa, NpsiMas, IIIOCKOCTb,
npoctpancTBo. [IpaBuiia n3o0paxeHus Ha
PHUCYHKaX: W300pa’keHUs IIIOCKOCTEH,
MapaJUIEIbHBIX MPSIMBIX (OTPE3KOB),
CepeNHBbI OTpE3Ka

IlonsTus: NnepeceKaronmecs mIoCKoCTHy,
nepeceKaronmecs npsaMas U mioCKOCTb

IlonsTus: NnepeCeKaronmecs mIioCKoCTHy,
nepeceKaronmecs npsaMas U mi0CKOCTb

3HAaKOMCTBO C MHOT'OI'DaHHUKaMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YepPTekKax

HavansHbie cBeeHus 0 KyOe u
nUpaMHJIe, UX Pa3BEPTKU U MOICIH.
CeueHnst MHOTOIPAaHHUKOB

HavansHbie cBeieHus 0 KyOe u
nUpaMHJIe, UX Pa3BEPTKU U MOICIH.
CeueHnst MHOTOIPAaHHUKOB




[ToHsaTHE 00 AaKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HAX

[ToHsaTHE 00 AaKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX

[ToHsaTHE 00 AaKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX

10

[ToHsaTHE 00 AaKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX

11

B3aumHOe pacronoxeHue mpsmMbIx B
IPOCTPAHCTBE: IepeceKaroIuec,
napauleibHbIe U CKPELIHBAIOIIHECS
npsiMbIe

12

[TapayienbHOCTD IPSAMBIX U IJIOCKOCTEMN
B IIPOCTPAHCTBE: NapaJljIeIbHbIC NIPSIMbIE
B IIPOCTPAHCTBE; NAPAJLIEIbHOCTb TPEX
IIPSIMBIX

13

[TapayienbHOCTD IPSAMBIX U IIIOCKOCTEMN
B npoctpanctse: [lapamnensHoCTh
IIPSIMOM U IJIOCKOCTH

14

VYTIIBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15

Yrois MexX 1y NPsSMBIMU B IPOCTPAHCTBE

16

Yrois MexX 1y NpsSMBIMU B IPOCTPAHCTBE

17

[TapaienbHOCTD IIJIOCKOCTEM:
napajulebHbIe MNIOCKOCTU




18

CaolicTBa napajuIeabHbIX IUIOCKOCTEN

IIpocreiimne NpoCTpaHCTBEHHBIE

19 (bUrypbl Ha TIOCKOCTH: TETPa’dIp, KyO,
napajuiesenunes

20 [TocTpoenue ceuenuii

21 ITocTpoeHue ceueHni
KonrponsHast padora o teme "[Ipsimbie

22 U IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenpHOCTh NPSAMBIX U IJIOCKOCTEN"
IlepneH qUKyYISAPHOCTD NPSMOU U

23 IJIOCKOCTH: TIEPIIEHANKYJIIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

24 [IpsiMble napajienbHbIe U
MEPIEHIUKYIISIPHBIE K TUIOCKOCTH

75 [IpsiMble napajienbHbIe U
MEPIEHIUKYIISIPHBIE K TUIOCKOCTH

26 [Ipu3Hak nepneH MKy pHOCTH IPSAMOKN
U IIJIOCKOCTH

27 [Ipu3Hak nepneHuKyIsIpHOCTH IPAMOKN
U IIJIOCKOCTH

73 TeopeMa 0 IpsIMOi1 EPIIEH IUKYJIIIPHOMN
IIJIOCKOCTH

29 TeopeMa 0 IpsIMOi1 EPIIEH IUKYJIIIPHOM
IIJIOCKOCTH

30 TeopeMa 0 IpsIMOi1 IEPIIEH IUKYJIIIPHOM

IIJIOCKOCTH




31

[lepnenquKyIIsIp U HAKIIOHHBIE!
paccTostHue OT TOYKHU J0 INIOCKOCTH,
paccTostHue OT MPAMOM [0 IIIOCKOCTH

32

IlepnieHIuKyISp ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT NMPSAMON J10 IIIIOCKOCTH

33

IlepnieHIuKyISp ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSAMON J10 IIIIOCKOCTH

34

IlepnieHIMKyISp ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT NMPSMON J10 IIIIOCKOCTH

35

VYTIuIbl B IPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U IIJIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, JUHEUHBIN YIoJl
JBYT'PAHHOIO yTIJa

37

JIByrpaHHBIN yroJ1, TUHEUHBIN YIoJl
JIBYT'PAHHOIO yTIJIa

38

IlepneHUKyISAPHOCTD INIOCKOCTEM:
MPU3HAK INEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEMN

39

IlepneHUKyISAPHOCTD INIOCKOCTEM:
MPU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

40

IlepneHUKyISAPHOCTD IIOCKOCTEM:
MpU3HAK NEPIEHIUKYIAPHOCTH ABYX
IIJIOCKOCTEMN

41

TeopeMa o0 TpEX nmepneHAUKYIISPAX




42

TeopeMa o0 TpEX nmepneHaUKYISpaAX

43

TeopeMa o0 TpEX nmepneHIUKYISPAX

44

KonrpomnsHas pabota o temam
"IlepneHIMKYISIPHOCTD NMPSMBIX U
mockocTeil" u "YTIubl MEX Ty IPAMBIMU
U IUIOCKOCTSIMU"

45

IlonsiTHE MHOrOTrpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPaHHUKA, BBIITYKIIbIE U
HEBBIITYKJIBIE MHOTOI'PaHHUKH; Pa3BEPTKA
MHOI'OIpaHHUKA

46

IIpusma: n-yroapHas Ipu3Ma; rpaHu u
OCHOBAHUS IIPU3MBI; IIpsiMas U
HAKJIOHHAsI IPU3MBbL; OOKOBAs U TIOJTHAS
IIOBEPXHOCTH MPU3MBI

47

[Tapamtenenunen, IpsMOYIrOJIbHbBIN
MapajuieNenuIie]l U €ro CBOMCTBa

48

IInpamua: n-yrojgbHas MUpaMKIa, TPaHU
¥ OCHOBaHHUE MUPaMHUJbI; OOKOBAs U
IIOJIHAs IOBEPXHOCTH ITUPaMU/IBL;
IIpaBUJIbHAS U yCEYEHHAs ITUPAMUAA

49

IIpaBHUIbHBIE MHOTOIPAHHUKU: ITIOHATHE
IIPAaBUJIBHOI'O MHOT'OIPaHHUKA;
IIpaBUJIbHAS NIPU3Ma U PABUIbHAS
MIAPaMHU/JIa; [IPAaBUIIbHAS TPEYTOJIbHAsS
NMUpaMUa U MPaBUIBHBINA TETpa3p; KyO

50

[IpencraBieHne 0 MPaBHIBLHBIX
MHOTOTPaHHUKAX: OKTAdp, AOJACKAIP U
HUKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH,

51 IJIOCKOCTH. DJIEMEHTBHI CHMMETPHH B 1
MUpaMuUax, napauiesnenunenax,
MPaBUIILHBIX MHOTOTpaHHHKaX
Beruncnenue 351eMEeHTOB
52 MHOTOI'PaHHUKOB: péOpa, AMaroHanm, 1
yTIIBI
[Tnomans GOKOBOM MOBEPXHOCTH U
53 ITOJIHOW ITOBEPXHOCTH IPSIMOM ITPU3MBI, 1
IJIOMIAIb OCHOBAHMUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTHU TPSMOM MPU3MBI
[Tnomanas GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIBHOM MUPAMULIBI, |
TeopeMa O IO OOKOBOMH
IIOBEPXHOCTH YCEYEHHOU MUPAMU/IBI
55 KonrpomnbHast pabota o teme 1
"MHororpaHHuku"
56 [TonsiTue 06 00bEME 1
57 OO0BEM TUpaMHIBI 1
58 OO0BEM TUpaMHuIBI 1
59 OO0BEM TUpaMHuIBI 1
60 OO0BEM TUpaMHuIBI 1
61 O0BEM pU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM pU3MBI 1
64 KonrtpomnsHas padora no Teme "OO0bEMBI |

MHOTOT'paHHUKOB"




[ToBTOpenue, 06o0IIEeHNE
65 cucremarusanus 3Hanui. [loctpoenue
CEYCHUI B MHOTOI'DAaHHUKE

[ToBTOpenue, 00o0IIEeHNE
cucreMarusanus 3HaHui. Beraucnenue
66 PACCTOSIHUM: MEXKIY IBYMs TOYKAMH, OT
TOYKH J0 NPSAMOU, OT TOYKHU 10
IIJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS

MpsAMBbIMHA

67 HTorosas KOHTpoJbHAsA padoTa

[ToBTOpenue, 00o0IIEeHNE
cHCTeMaTu3alus 3HaHui. Beraucnenme
63 YTJIOB: MEXK/Iy CKPEIIMBAIOIUMUCS
MPSIMBIMHU, MEXIY IPSIMOUN U
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB

MCXKAY INIOCKOCTSAMUA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YyYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc, AMaMeTp;
TUIOIIA/Ib TIOBEPXHOCTH CEpBI

B3aumnoe pacronoxenue chepsl 1
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomaas cepsl

N3o6paxkenue cgepsl, 1apa Ha
miockocTd. CedeHus mapa

[MunuHapudeckas TOBEPXHOCTb,
o0pa3yroIne MUIMHAPUICCKON
MMOBCPXHOCTHU, OCb HHHHHHPHHCCKOﬁ
IOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U ocCh;
[UIOIIAAs OOKOBOI M IOJIHOM
MMOBEPXHOCTH

N3o0paxeHne mUIMHAPA HA TIOCKOCTH.
Pazséprka unnunapa. CeueHus
UUAIUHIPA (TTI0OCKOCTBIO, apaJlIeabHOM
WJTU TIEPIEHANKYIISIPHONU OCH
UUAJTUHIPA)

Konunueckast noBepXHOCTb,
o0pa3yroire KOHUIeCKOH




IIOBEPXHOCTH, OCh U BEPIIHHA
KOHHUYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHM€ U BEpILNHA,
o0pa3yroias U 0Ch; IIOMaas OOKOBOMA
Y TOJIHOM MTOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHHUS M OOKOBAas
MOBEPXHOCTh

10

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca
(TJI0CKOCTHI0, MapaIIEIbHON
OCHOBAHUIO, U TUIOCKOCTHIO,
IIPOXOJAIIEH Uuepe3 BEPLINHY)

11

KoMmOunanwms Ten BpaieHus u
MHOTOI'PAHHUKOB

12

MHoOrorpaHHuK, OMCaHHBIN OKOJIO
cdepsl; chepa, BIUcaHHAS B
MHOT'OI'PaHHUK WJIH B TE€JIO BpalllEHUs

13

[Toustue 00 00béMe. OCHOBHBIE
CBOMCTBA 0OBEMOB T

14

O0BEM uIMHApa, KOHyCca

15

O0BéM mapa u momans chepst

16

[TomoOHbIE TeNa B TPOCTPAHCTBE.
CoOTHOIICHUS MEX Y TUIOIIA MU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX
Tem

17

KonrtpomnsHas padora nmo temam "Tena
Bpamenus" u "O0beMbl Ten"




Bekrtop Ha mockoct U B

18 IIPOCTPAHCTBE

19 CrnoeHue ¥ BBIYUTAHUE BEKTOPOB

20 YMHOkKEHUE BEKTOpa Ha YHUCIIO
Pasnosxenue BexkTopa 1o Tpém

21 HEKOMINUIaHAPHBIM BeKTopaM. IIpaBuio
napajulesenuneaa
Pemienune 3amad, CBI3aHHBIX C

22 IIPUMEHEHUEM IIPABUII JEUCTBUH C
BEKTOpaMH
IIpsimoyromnpHas cucreMa KOOpAUHAT B

23 npocrpancTse. KoopauHars! BekTopa.
IIpocreiimue 3a1a4n B KOOpAUHATaX

24 VYron mexay Bekropamu. CkajsspHOE
IIPOU3BEACHNUE BEKTOPOB

)5 Bbruncienue yrioB Mexy MpsiMbIMH U
IIJIOCKOCTSIMU

%6 KoopanHaTHO-BEKTOPHBIN METOA TPU
pELIEHUH T€OMETPUUECKUX 3aad
KonrpomnbHas pabora o teme

27 "BeKTOopsl U KOOpAUHATHI B
nmpoctpaHcTae”
[ToBTOpeHue, 06001IIeHNE 1

73 cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29 [ToBTOpeHue, 06001IIeHNE 1

cucTeMaTru3anusa 3HaHui. OCHOBHBIE




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 060061IIeHNE 1

30 cUCTEMAaTHU3alisg 3HaHUH. 3agaun 1
TUTAHUMETPUU ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 060061IIeHNE 1

31 cUCTEMAaTHU3alUsI 3HaHUH. 3agaun 1
TUTAHUMETPUU ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 060061IIeHNE 1

0 cucreMmaru3anus 3HaHui. OCHOBHBIS |
¢burypsl, hakThl, TEOPEMBI Kypca
CTepEeOMETPUH

33 HTorosas KOHTpoJbHAsA paboTa 1

34 [ToBTOpeHue, o6o0IICHNE U |
cUCTeMaTU3alrs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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[Tpunoxenune
Hmozosasn paboma no ceomempuu
10 knacc

Ha3nauenue pab6omot. OUEHUTh YPOBEHb OCBOCHHUS KAXKJIBIM YYalIUMCS MPEAMETHOIO
coaepxkanus Kypca reomerpun 10 kmacca.
Mamepuanvt u 06opyoosanue 011 6bINOJIHEHUA PAGOMbL. TIEYaTHBIE TEKCTHI PA0OTHI

JUTSL K&KJIOr0 00y4Yaromierocs.

Bpema, omeooumoe na evinonnenue paoomor: 30 munytTect cocTouT U3 7 3aaaHuid
0a30BOro ypoBHS.

Pacnpenenenue 3agaHuii MO YPOBHSIM CJIO)KHOCTH, IPOBEPSieMbIM 3JIeMEHTAM
NPeIMEeTHOI0, MeTa- IPEeIMETHOI0 COACPKAHUS, YPOBHIO IOATOTOBKH, THIIAM
3aJaHMd U BPEMEHM BbINOJHEHHMS NPeacTaB- JieHO B Taljuue. YpoBeHb: b —
0a30Bblid, I1 — MOBBIIIEHHBI.

Koapl Koanbt Kone:
Home | Ypose npoBe- NpoBepsieMbIX npobepse-
p Hb psieMBbIX TpeGoBaHuUIi K MbIX
3anaH - YPOB-HIO 3JIeMEHTOB
st MeTaHpeI[MeT
MEHTOB IMOATOTOBKH HOT'0
colepKAHHUS
| 1.1.1. 2.1.3. ;;
b 1.1.2. 2.1.7. 34
2.1.3.
3.1,
2 B 1.2.5. 2.1.6.
3.3,
2.1.9.
2.1.17. 3.4.
2.1.3.
3.1,
3 b 1.3.7. 2.1.6. 3.3
1.3.8. 2.1.16. o
2.1.17. 3.4.
2.1.3. 31
4 B 1.4.2. 2.1.6. 3.3.
2.1.21. 3.4
1.3.7. 2.1.3. 3.1
5 . 2.1.6.
1.4.5. 3.3.
2.1.15.
1.4.6. 2.1.19. 3.4.
1.3.8. 2.1.3. 3.1
6 . 2.1.6.
1.4.5. 3.3.
2.1.16.
1.4.6. 2.1.19. 3.4.
151. 2.1.3. i1
. 5 1.5.2. 2.1.30. 3
1.5.3. 2.1.31. ok
1.5.4. 2.1.32. 3.4.




OueHuBaHue 3aJaHUi

Home IlpaBuIbLHBIN OTBET
Bapuant Bapuant Kputepuu onennBanus
P 1 2
3aJlaH
usi
1 1 Gann — naH mpaBUIBHBIN OTBET
20 27 0 GamioB — OTBET
HEMPaBWIbHBIMUIIM HET OTBETA
2 1 Gann — naH nmpaBUIBHBIN OTBET
35 60 0 6amnoB — OTBET
HEMPaBWIbHBIM I HET OTBETA
3 1 Gann — naH mpaBUIBHBIN OTBET
B B 0 6amToB — OTBET
T HEMPaBWIbHBIMUIIN HET OTBETA
4 1 Gann — naH nmpaBUIBHBIN OTBET
222 370 0 6amnoB — OTBET
HEMPaBWIbHBIM I HET OTBETA
5 1 Gann — naH nmpaBUIBHBIN OTBET
B Bl 0 GayIoB — OTBET
HEMPaBWIbHBIMUIIN HET OTBETA
6 1 Gann — naH nmpaBUIBHBIN OTBET
B B 0 OaIoB — OTBET
e T HENPAaBUWIBHBIMWJIM HET OTBETA
7 1 Gann — naH nmpaBUIBHBIN OTBET
0 GamnoB — OTBET
- - HENPAaBUIBHBIMMIIA HET OTBETA
UTOT 7
0 0aJ1J10B

IlepeBoa 0a/1510B K 5-0a/1JILHOM OTMETKE

Bbanasbl OTMeTKa

6-7 OamIoB OTtMmeTKa
«5»

5 6amnoB OTtMmeTKa
«4»

3-4 GamioB OT1meTKa
«3»

0-2 GamioB OT1meTKa
«2»




emoncmpayuonnotii gapuanm

1. ITpsameie FC u FD nepecekator miockocts o B Toukax A u B, FC:CA =FD:DB =45,
AB =45. Haiinute CD.

2. B mpsimoyronsHOM mapamienenurene ABCDAB1€,D; BCB; = 55° . Haiigute yron

Mexay npsimeiMu C1B u AA|.
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D, i =~ [C1
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p=——->>
BDC u BDA,.
4. OCHOBaHHE TPSAMON MPH3MBI — pPaBHOOEAPEHHAS Tpamlenus, OOKOBas CTOpPOHA

KOTOpOM paBHa 5, a ocHoBaHusi — 12 u 20. BokoBoe pedpo nmpusmsl paBHo 3. Haiigute

IIomaab MMOJTHOM IMOBCPXHOCTHU IIPU3MBI
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D,
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5. CTOpOoHa OCHOBaHHUS M BBICOTA MPABUIBLHON TpeyroyibHOM nupamuasl SABC paBHbI 6
u 12 cootBeT- cTBeHHO. HaliiuTe TaHTeHC yria Mexay OOKOBBIM pEOpPOM U IIOCKOCTHIO

OCHOBAHUA IINPaMU/IBI.



6. Annodema npaBuiIbHOM YeThIpEXyroiabHoi nupamusibl SABCD paBHa 8,
pagnyc ONMHUCAaHHOM OKOJOOCHOBAHHUS OKPYXHOCTH paBeH 3. Haiinure
KOCUHYC JBYTPAHHOIO yTJla PU OCHOBAaHWY MUPAMHU/IBI.

7. B rerpasnpe RLMN Ha mennane RR; tpeyronsanka RMN B3sTa -

TOYKA A Tak, 4To = .BbIpasure BEKTOp yepe3 BEKTOPHI
R

R,



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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