MUWHHCTEPCTBO INPOCBEIEHUSA POCCUMCKOMN ®EJEPAIINHA

MUHHUCTEPCTBO OBPA30BAHUSA U HAYKHU PECITYBJIMKU UHT'Y LHETUSA

I'OY "CPEJHAA OBIIEOBPA30OBATEJIBHAS IIIKOJIA Ne 28 c.n.IO’KHOE"

COI'TACOBAHO

3amecTuTens qupekTopa no YBP

/Manscarosa A.M./

YTBEPKJIEHO:

Hupextop ['BOY «COIL Ne28 c.i.}OxHoe»

/TatneBaM.b./

(ID 6505604)

PABOYAS TPOI'PAMMA

yueoHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb)

s ooyuatrommxcs 10-11 kiaccos

c.m. FQOxHoe




2024-2025 yyeOHbIii roj



HOACHUTEJBHASA 3AIIMCKA

PaGouas nporpamma yueoHoro Kypca «I'eomerpusi» 6a30BOTo ypOBHS ISt
ob0yuaronmxcst 10 —11 ximaccoB paspaboraHa Ha ocHoBe DesepanbHOro
roCy1apCTBEHHOIO 00pa30BaTeIbHOTO CTaHAAPTa CPEIHEr0 00IIEro 0Opa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, MPEABIBISEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHMIO, W TPAJAUIMA POCCUICKOTO 0O0pa30BaHMsL
Peanuzanust np orpaMmel 00ecriedMBaeT OBJIaJICHUE KITIOUEBBIMU KOMIETCHIIUSIMHU,
COCTaBJISIIOIIUMHU OCHOBY JJIsi CAMOPa3BUTUS M HEMNPEpPHIBHOTO 00pa30BaHMd,
[EIOCTHOCTh OOUIEKYJIBTYPHOIO, JUYHOCTHOTO M TO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH 00y YarOIIMXCSl.

HEJU U3YYEHUA YHEBHOI'OKYPCA

BaxHocTe ydueOHOrO Kypca TeOMETpHMH Ha YPOBHE CPEIHEro oOIIero
oOpa3zoBaHus OOyCIOBII€HA MPAKTUYECKOW 3HAYUMOCTHIO METampeIMETHBIX U
MPEIMETHBIX Pe3yJbTaTOB 0O0YUYEHHUS T€OMETPUU B HAMpAaBICHUH JTUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopmMupoBaHus (yHKIIMOHAIBHON MaTeMaTHYECKOM
I'PaMOTHOCTH, U3Y4YCHUS APYTUX YUSOHBIX JUCIUILIMH. Pa3puTie y 00ydJarommxcs
1P aBWJIBHBIX TP €JICTABJICHUH O CYNIHOCTH M TIP OMCXOXKICHHH T'€OMETp HYECKUX
a0OCTpakiuii, COOTHOIICHUH pPEAJTbHOTO M HIICATHHOT0, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAYKOM SIBJIEHUHU U I OL[ECCOB PEAJIBHOTO MUPA, MECTE TEOMETPUU
B CHCTEME HayK W P OJIM MAaTEMaTHIECKOTO MOICTTUPOBAHMSI B HAyYHOM TTO3HAHWH U
B TP aKTHKE CITOCOOCTBYET (hOP MUPOBAHHIO HAy YHOT'O MUP OBO33PCHUS YUAIIUXCS, a
TaK)KE€ KauyeCTB MBIILUICHUS, HEOOXOJMMBIX JIJIS aJanTallid B COBPEMCHHOM
oO11ecTBe.

['eomerpust siBIseTCS OMHUM W3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak oOOecreunBaeT BO3MOXKHOCTh HM3YUYEHHUS Kak
JTUCITUTUTMH €CTECTBEHHO-HAYYHOM HAIIP aBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlormueckoe MbIIeHHE, (GOPMHUPYEMOE MPHU H3YYCHHH OOYYaroIMMUCS
MOHSATUIHBIX OCHOB T€OMETP MM U TTOCTP OCHUH IETTOYKH JTOTUIECKIX YTBEP JKICHUN
B XOJI€ peIIeHUs TeoOMETPpUYECKUX 3ajJad, YMEHHE BBIJIBUTATh W OIpPOBEPTaTh
TUTIOTE3BI HETOCP €ICTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 3a7lad €CTECTBEHHO-
HAyYHOTO ITUKJIa, B YaCTHOCTHU U3 Kyp ca (PU3UKH.

YMeHne opHueHTHPOBATHCS B TP OCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCceX 00racTsax AesaTenbHOCTH YenoBeka. OpHeHTalus 4eloBeKka BO BpEMEHU H
MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro CONHMAIbHOTO OBITHSA, (opma
OTpaXEHUSI OKP YIKAIOIIEr0 MHpa, YCIOBHE YCIICITHOTO TO3HAHKS U aKTHBHOIO
npeoOpazoBaHus  AeHCTBHTEIBLHOCTH. OIEepHpOBaHUE TP OCTP AHCTBCHHBIMU
00p azamu 00bEMHSICT P a3HbIC BUbI YUCOHOM U TP Y IOBOU ASATSIIHHOCTH, SIBJISICTCS



OJHUM U3 TPO(EecCHOHATBHO Ba)KHBIX KauyecTB, MO3TOMY aKTyallbHa 3ajaya
dopmupoBanuss 'y oOydyarOUIUXCs MNPOCTPAHCTBEHHOTO MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOPAa3HOrO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K IP aKTUUECKOM 1€ATETbHOCTH IO MHOTMIM HAIIp aBJICHUSIM.

Ilens ocBoeHusi mporpammbl yuyeObHoro kypca «['eomerpus» Ha 6a3oBoM
ypOBHE 0O0ydeHuss — 00I1eo0pa3oBareIbHOe W OOIMIEKYJIbTYpPHOE P a3BUTHE
oOyuaromxcs yep €3 o0ecrnedeHrne BO3MOKHOCTH P HOOPETEHUS U MCTI0JIb30BaHUs
CHUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUNW U  JACUCTBUN, CHeuu(UIHBIX
r€OMETPUH, BO3MOXXHOCTH VYCIHEITHOTO TPOJOJDKEHUST 0O0pa3oBaHUs TIO
CIICIIUATLHOCTSM, HE CBS3aHHBIM C TP UKJIaTHBIM HCIIOJTb30BAHUEM I'€OMET] UH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAuUeHA IS
00yUarommXxcs Cp eIHEH KO, HE UCIBITHIBABIINX 3HAUUTEIIHHBIX 3aTP y/THEHHIA
Ha ypOBHE OCHOBHOTO 00111ero oopaszoBanus. Takum oOpa3zoM, oOydaromnmecs Ha
0a30BOM yp OBHE JJOJI)KHBI OCBOHUTH OOIIIHE MAaTEMATHY €CKUE YMEHHSI, CBSI3aHHBIE CO
crieuuKoil TeOMETP U U HEOOXOUMBIE JJISl ’KU3HU B COBP EMEHHOM OOIIIECTBE.
Kpome 3Toro, oHu UIMEIOT BO3MOXKHOCTb U3y YUTh T€OMETPUIO O0Jiee 1y OO0KO, eCIIH
B JajbHEHIIeM BO3HUKHET HEOOXOAMMOCTb B TEOMETPHUYECKUX 3HAHHUAX B
np o(heccCOHATBHOM e TENbHOCTH.

JlocTikeHue 1ed OCBOEHHsSI MPOTpaMMbl OOecCreuMBaeTCs P elleHUeM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMH 3ajadaMu OCBOGHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBasitoTCS:

e (GopMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YaCTU MHUPOBOU

KyJbTYpPBbI U 0OCO3HaHHE €€ B3aMOCBS3H C OKP y>KAIOLIUM MUPOM;

e (opMHUPOBAHUE TP €ICTABICHUS O MHOI'OTPaHHHUKAX U Telax B allEHUS KaK
O Ba)KHEMIIMX MaTEeMaTHYECKUX MOJIENSAX, MO3BOJISIONMX OMHUCHIBATH U
U3y4aThb Pa3HbIE IBICHUS OKP YKAaIOIIEro MUpa;

e (GopMHpOBaHHE YMEHHUS pPaclO3HABaTh HA YEPTEkKAX, MOJCISIX U B
pealbHOM MHUP € MHOTOTPAHHUKH U TeJa BP all[CHUS;

e OBJIaJICHHE METOJIaMU PEIEHUs 3a7ay Ha MOCTPOCHHUS Ha U300 AKEHHUSIX
P OCTPAHCTBEHHBIX PUTYP;

e (GopMHUpPOBaHHE YyMEHHS OINEPUPOBATH OCHOBHBIMU MOHATHSIMUA O
MHOTOT'PaHHUKAX M TEJIaX BPaIlIeHHs 1 MX OCHOBHBIMH CBOWCTBAMU;

e OBJIAJICHHE AaJTOPUTMAMH pEIICHUS OCHOBHBIX THUIOB  3ajad;
dbopMupoBaHuE yMEHHUS TPOBOJWUTH HECIOXHBIC JOKAa3aTelbHbIC
pacCcy’kKJeHUsl B XOJI€ PEUICHUS CTEpEeOMETPHUUYECKUX 3aJau U 3aaad C
P AKTHY €CKUM COJIEP KAHUEM;

e pPa3BUTHUE UHTEIJIEKTY A bHBIX U TBOP YECKUX CIIOCOOHOCTEH 00y Yarommmxcsl,
M03HABATENbHOM aKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHHUN, KP UTHUHOCTU
MBIIILJICHUS;



e (opmupoBaHue GyHKIIMOHATIHHON I'P aMOTHOCTH, P €J1€BAHTHOM T€OMETPHH:
YMEHHE Pacro3HaBaTh TP OSBJIICHUS T€OMETPUIECKUX MMOHATUNA, 00HEKTOB U
3aKOHOMEPHOCTEN B peajibHBIX KU3HEHHBIX CUTYaIUSIX U NPU U3yUYEHUU
APYTUX  y4eOHBIX TPEAMETOB, TPOSBICHUS  3aBUCUMOCTEH W
3aKOHOMEpHOCTEH, (HOp MyIMPOBATh NX Ha SA3bIKE TEOMETPUU U CO3/1aBaATh
r€OMETPHUYECKHE MOJENU, NPHUMEHITh OCBOCHHBIA TI€OMETPMUECKHUI
ammapar  JJs8  pEIIeHWsS  NPaKTUKO-OPMEHTHPOBAHHBIX  3ajad,
WHTEP P €TUPOBATh ¥ OTICHUBATH MOJTYYEHHBIC P €3YJILTATHI.

OTIUYUTENbHOM OCOOCHHOCTHIO MPOTPAMMBI ABJISIETCS BKIIOUEHHUE B KypC
CTep €OMETP MM B HaUaJIe €ro M3yUeHus 3a/1a4, peliaéMbIX Ha y P OBHE HMHTYUTUBHOI'O
NO3HAHUS, U OMNpeAeNéHHBIM 00pa3oM OpTraHM30BaHHAs paboTa HajJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO M TMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET P OTeKaHNUE MHTY UTUBHBIX P OIIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY
M3YUYEHHUIO NP €IMETA.

[Ipennourenue oTHAETCS HATIISTHO-KOHCTPYKTUBHOMY METOy OOYUEHHUS, TO
€CTh TEOPETUYECKUE 3HAHUSA UMEIOT B CBOE€H OCHOBE UYBCTBEHHOCTH IPE€IMETHO-
NPaKTUYECKON JesATeIbHOCTU. Pa3BUTHE TMPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4alluxcs B Kyp Ce CTEp €OMETPHH ITPOBOAUTCS 32 CUET p ELICHMS 3a/1a4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX OOpa30B M 3aj7ay HAa ONEpHUPOBAHHUE IPOCTPaHCTBEHHBIMU
obpazamu. Cozpmanue oOpa3a HPOBOAUTCS C OMNOPOM Ha HAMVISAHOCT, a
OTiep UpOBAHUE 00PA30M — B YCIIOBUSX OTBJICUEHUS OT HATJISIAHOCTH, MBICJIEHHOTO
U3MEHEHUS €r0 UCXOTHOTO COJIEPKAHMSL.

OcHoBHBbIE cojepikaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpaHHukn», «IIpsiMbI€ ¥ TIIIOCKOCTH B TP OCTPAHCTBE», « T'ema Bp aleHus»,
«BeKkTop bl M KOOp IMHATEI B P OCTPAHCTBE» . DOPMUPOBAHUE TOTUYECKUX YMEHHUMN
pacnpenenseTcs He TOJIBKO IO COJIep KaTelbHBIM JTUHUSM, HO U 110 TOJ[aM 00y YeHusI
Ha ypOBHE Cp eTHET0 00111er0 00pa30BaHMSI.

Coneprxanue oOpa3zoBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yJibTaram
OCBOCHMsSI pabodeil mporpamMMmbl, paclpeieNnéHHBIM [0 ToJaM O0O0ydYeHus,
CTPYKTypPUPOBAHO TaKuM 0Opa3oM, 4YTOOBl OBJIaJICHHUE T'€OMETPHUECKUMU
MNOHSATUSIMU U HaBBIKAMH OCYILIECTBIISIIOCH MOCIEN0BATENIBHO U MIOCTYATENBHO, C
cOOJII0ICHUEM TP UHIIUIIA TP €EMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHUS BKIIFOYAJIHCh B
OOIIYI0 CUCTEMY T€OMETPHUUYECKUX Mpe/ICTaBIeHUH 00yUYarouuxcs, pacuupss u
yray0sis €€, 00p azys Ip OYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoaures 2 yaca B Henenro B 10 kinacce u 1 gyac B
Henento B 11 kiacce, Bcero 3a iBa rojga o0yuyenus - 102 yueOHbIX daca.



COJAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHBIE TOHATHS  crepeoMerpuu. Touka, TmpsiMasi, IUIOCKOCT®,
npoctpanctBo. [loHsTHE 00 aKCHOMATHYECKOM TIOCTPOCHHUU CTEpEOMETP HH:
AKCHUOMBI CTE€P EOMETP MU U CIIEICTBUS U3 HUX.

B3anMHOE pacrnoyiokeHue MpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOUIHECH,
napajuieNibHble W CKpemuBaromuecs mnpsimelie. [lapajuienbHOCTh MPSMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: NAapasUICIbHBIE MPSIMbIE B MPOCTPAHCTBE;
nap aJuIeNbHOCTh TP EX MPSAMBIX; Hap ajJeIbHOCTh NP SIMOM U TIOCKOCTU. YTJIBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YrOoJd MEXAYy MpsSMBIMH B IPOCTPAHCTBE.
[Tap annenpbHOCTh INIOCKOCTEN: MapasJIeIbHbIE IUTOCKOCTH; CBOMCTBA Map AJJIEIBHBIX
mwiockocted. IIpocreiime np octpancTBeHHbIE (GUTYPBI HA TIOCKOCTHU: TETP adIp,
KyO, map aJjuieNienuIie]; HoCTp OEHUE CEUECHUM.

[lep meHAUKYJISIPHOCTB OP AMOW M INIOCKOCTH: NIEP IEHAUKYJISPHBIE TP IMBIE B
IPOCTPAHCTBE, MPSMBIE MapaJUICIbHbIE U NEPIEHIUKYJISPHBIE K IIOCKOCTH,
NPU3HAK NEPIEHAUKYJSPHOCTH NPSMOW M IUIOCKOCTH, TE€OpemMa O MpsMOu
NEp NEHIUKYJISPHON IIOCKOCTU. YTJbI B MPOCTPAHCTBE: YIOJd MEXAY IPSIMOU U
IUIOCKOCTBIO; JBYIPaHHBIA  yroJ, JIMHEWHBIM YTrOJl JBYTPAHHOIO YIVIA.
[lepieHAMKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU J10 INIOCKOCTH, P aCCTOSTHUE
OT NP AMOM 10 IMJIOCKOCTH, MPOEKLKs (PUTYpPHI HA TUIOCKOCTh. [leprneHaAnKyIspHOCTD
IJIOCKOCTEN: MPHU3HAK NEP MEHAUKYJISIPHOCTH ABYX INIOCKOCTEN. Teopema o Tpéx
nep NeHANKYIIpax.

MHororpaHHuUKH

[ToHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHUKA, BBIITY KIIbIE
Y HEBBIITYKJIbIE€ MHOTOTPaHHUKH; p a3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yrompHas
MpHU3Ma; TPaHu U OCHOBAHMSI TP U3MBI; IIpsiMasi 1 HAKJIOHHAS NP U3MbI; OOKOBAs U
MOoJHasi  IMOBEPXHOCTh npusmbl.  [lapamenenunen, — mpsMOYTOJBHBIN
napauielenurne u ero cpoiicrea. [lupamupaa: n-yroyipHas nupamuaa, rpaHd u
OCHOBaHHE MHUP aMUJIbl; 00OKOBAS U TIOJIHAS TOBEP XHOCTh MTUP AMUJIbI; TP ABUJIbHAS U
yceuéHHasg mupaMuaa. OJEMEHTbl Mpu3Mbl M nupaMuabl. [IpaBuiibHbIE
MHOTOTPaHHUKHU: TIOHITHE NP aBWJIBHOIO MHOTOTPAHHUKA; [P aBUJIbHAA [P U3Ma U
MpaBWIbHAS NMUPaMHIA; MPaBWIbHAS TPEYyrojbHAas NMUPpaMUAa W 1P ABHIbHBIA
terpasap; KyO. IlpencraBneHne o mNpaBUIBHBIX MHOTOTPaHHUKAX: OKTayIp,
noaekasap U ukocadap . CedeHust mp U3Mbl M TUP AMUBI.

CummMmerpust B IIPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, IIpSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETP MU B ITAP aMUaX, [TapajljieseIUIEax, P ABUIIBHBIX
MHOT'OT'PaHHUKAX.



Brruncnenue 2eMEHTOB MHOTOTPAaHHUKOB: p&Opa, AMAarOHaNW, YTJIbL
[Tmomane OGOKOBOM TMOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSMOW IPHU3MBI,
IJI01Ia/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU IIPAMOM npu3Mabl. [ Inomaap
OOKOBOW TOBEPXHOCTH M IIOBEPXHOCTH IPaBWIBHOW THPaMHUIBI, TEOpEMa O
IJI0MIAIU ycedEHHO U mupaMuibl. [TorsTHE 00 00BEMe. OO0BEM TP aMUIBI, TP UBMBL.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY ILIOMIA MU
MMOBEP XHOCTEH, 00BEMaMU IO JOOHBIX TET.

11 KJIACC

Tesa Bpamenus

Hwunuuap nueckas IIOBEP XHOCTb, 00p azyroiue LWJTAHAP U ECKOU
MMOBEPXHOCTH, OChb UWIMHAPHUYECKOW NOBEPXHOCTU. llMnuHIp: OoCHOBaHUS H
O00KOBasi MOBEPXHOCTb, OOpa3ymolias M OCh; IUIOMIaAb OOKOBOW M TOJIHOU
ITOBEP XHOCTH.

Konnueckas moBep XHOCTh, 00pa3yrolire KOHNYECKON MOBEPXHOCTU, OCh U
BEpIIIMHA KOHMYECKOU MoBepXHOCTU. KOHyC: OCHOBaHuUE U Bep IIMHA, 00pa3yomias
U OCb; IJIO111a]1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CE4EHHBIN KOHY C: 00pa3yroire
U BbICOTA; OCHOBAHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUaMeTp; IUIOMAlb MOBEPXHOCTU CPEPHL
B3aumuoe pacnomnosxenue cepbl U IOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
I0Ia1b Chep bl.

N300paxkeHue Ten Bp allieHusl Ha II0CKoCTU. Pa3BEpTKa IMIIMHApA U KOHYCA.

KoMOuHaImu Tem Bp aneHrst i MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBINA
0K0J10 ceprl; chepa, BMcaHHASI B MHOTOTPAHHHK, FJTA TEJIO BP aIllICHHUS.

[Torstue 06 00BEMe. OcHOBHBIE CBOIICTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuienenunena u ciaeactBus u3 He€. OO0BEM UMIWHIpA,
koHyca. O0BéM map a u miomaab chepbl.

[TomoGubie Tena B mnpoctpaHcTBe. COOTHOLIECHUS MEXAY TUIOMIAISIMU
noBep XHOCTEH, 00bEMaMU O 100HBIX TeT.

Ceuenus unnuHAp a (MapasviesbHO U Iep NEHAUKYJIIPHO OCH ), CEUEHHUS KOHYCa
(map aeaTbHOE OCHOBAHHUIO M TP OXOJIAIIEE Yep €3 BEPIITMHY ), CEUCHUS IT1apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mi1ockocT 1 B np octpaHcTBe. CI10KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOK€EHUE BEKTOpa Ha YHCI0. Pa3iioxkeHne BEKTopa 1o Tp EM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamrenenunena. Pemenue 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBwil JAelcTBUid ¢ BekTopamu. [IpsiMoyrosbHas cucrema
KoopauHat B mpocTtpaHcTBe. Koopaunatel Bekropa. Ilpocreilmine 3agauu B
KOOpAMHATaX. Yroa Mexay BekropaMu. CkajsgpHOE IMpOU3BEIECHUE BEKTOPOB.



Brrunciaenue YII0B MCXKAY P AMBIMU U IINIOCKOCTAMMU. KOOpI[;[/IHaTHO-BCK’[OprH\/'I
MCTOA IMP X P CLHICHHUU TCOMETP MYCCKHX 3a1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pPE3YyJIbTaThl OCBOEHHUS MPOrPamMMbl y4eOHOTO TpeaMera
«MartemaTrka» XapaKkTepU3yIOTCs:

I'pa:knanckoe BocnuTaHue:

c(op MUPOBAHHOCTHIO IPAXKTAHCKOM MO3UIIMU 00YYAOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJIEHAa pPOCCHMCKOTO OOIIecTBa, MpPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3JIMUYHBIX CTPYKTYP, SIBJICHUH,
npoIenyp TpakIaHCKOTo oOIiecTBa (BBIOOPHI, ONMPOCH M TIp.), yMEHHEM
B3aUMOJCHCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKUIMSMH U Ha3HAUCHUEM.

ITaTpuoTHyecKoe BOCIMTAHHE:

c(Oop MUPOBAHHOCTBHIO P OCCUHCKOM I'p K1aHCKOW UACHTUYHOCTH, YBaXKEHHUS K
TP OLIVIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMATUKH, HEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSM P OCCUMCKUX MaTEMATUKOB U P OCCUHUCKO MATEMATUYECKOM IIIKOJIBI,
K HCIIOJIb30BAaHUIO 3TUX JOCTHXKEHUH B JPYTUX HayKaX, TEXHOJOTHSX, chepax
SKOHOMMUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HaHUEM Y XOBHBIX LIEHHOCTEU P OCCUICKOTO HapoJa;
C(OPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHYECKOTO TMOBEICHUS,
CBSI3aHHOTO C P aKTUYECKUM P UMEHEHNEM JIOCTHKEHNUN HAYKU U JIEATEIbHOCTHIO
y4€HOI'0; 0CO3HaHHMEM JIMYHOTO BKJIaJia B IOCTP O€HUE yCTOMYUBOTO Oy TIyIIIErO.

JCTeTHYeCcKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIKOYas CTETUKY MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3214, PEIICHUM, PAcCy KICHHI; BOCITPUUMYHUBOCTBIO
K MaTEMaTHYE€CKUM aCIIEKTaM P a3JIUYHbIX BUJIOB UCKYCCTBA.

dDusnyeckoe BOCIUTAHHE:

c(OpMHUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTEeMaTHYEeCKHE 3HAHUS B
UHTEp ecax 3J/0pOBOTO U 6€30MacHOro 00pas3a KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3/10p 0BOE MUTaHUE, COATaHCUPOBAHHBIN PEXKUM 3aHITHI U
OTHbIXa, peryispHas Gu3nueckas akTUBHOCTH ); PU3UYECKOTO COBEPIIIEHCTBOBAHMS,
P U 3aHATHAX CIIOP TUBHO-030POBUTEIBHOM 1EATENBHOCTBIO.

TpynoBoe BociuTanue:

FOTOBHOCTBIO K TPYJZy, OCOBHAHUEM LIEHHOCTU TPYAOIIO0MS; HHTEPECOM K
pa3nmuuHbiM  chepaM  NpoOEecCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NpUI0KEHUSIMHU, YMEHUEM COBEPIIATh OCO3HAHHBIM BBHIOOD
Oyayuieid mnpodeccud M peajnu30BbIBATh COOCTBEHHBIE JKU3HEHHbBIC IUIAHBIL
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTEMaTUYEeCKOMY OOpa30BaHHUIO M



caMoOOpa30oBaHUI0 HA MPOTSXKEHUH BCEU >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B P €IIEHUU TP AKTUYECKUX 3214 MATEMATUYE€CKOM HAIPABJICHHOCTH.

JKO0JIOTHYeCKOE BOCIIUTAHME:

c(Op MUPOBAHHOCTHIO SKOJOTUYECKON KYJBTYpPbl, TMOHUMAHUEM BIIUSHUSA
COIMAJIbHO-3KOHOMHYECKHX TP OLIECCOB HA COCTOSIHUE PP OJHOM M COLUAIBHOM
Cpedpl, OCO3HAaHHMEM TJIOOANTBHOIO XapakTepa JKOJOTHYECKHX TIp 00Jem;
OpHUEHTAIIMEN HAa MPUMEHEHUE MAaTEMAaTHUYECKUX 3HAHUW JJIsI pElIeHUs 3a]1ay B
001aCTH OKP Y’KarOIIIeH Cp €11, INTAaHUP OBAHUS MMOCTYIIKOB 1 OIIEHKHA UX BO3MOKHBIX
MOCJIEICTBUM JIJIS1 OKP Y2KAIOIIEH CP €1IblI.

IleHHOCTH HAYYHOTO MO3HAHMSA:

c(Oop MUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAayKu U  OOIIECTBEHHOW TMPAKTUKUA, TMOHUMAaHUEM
MaTeMaTUYECKOW HayKh Kak chepbl YEOBEYECKOW IeATeIbHOCTH, 3TaloB €&
pa3BUTHS W 3HAYUMOCTHU JJISi Pa3BUTHUSl LMBWIM3AIMU; OBJIAJACHUEM SI3BIKOM
MAaTEMAaTUKH U MATEMAaTHYECKOW KyJbTypOW Kak CpeICTBOM NO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISITh IMPOEKTHYIO M MCCIEI0BATENBCKYIO AEATEIbHOCTD
WH/IUBUYAJIbHO U B TP yIIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yJibTaThl OCBOCHHUS MPOTPAMMBI yUEOHOTO Mp eAMETa
«MartemaTtuka» Xap akTepHU3yOTC OBJIaJICHUEM YHUBEP CAIbHBIMU
NO3HABAMETbHBIMU  OCliCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEP CAIbHLLMU P e2YISIMUBHBLMU OeUCTBUMUL.

1)  Vuusepcanvuvie  no3naeamenwvmvie Oeiicmsus,  obecneuusarom
Gdopmuposanue 0A308bIX KOSHUMUBHBIX HPOUECCO8 0O Yarowuxcs (oceoenue
Memo008  NO3HAHUSL  OKDPYHCAOWe20  MUpa,  NpPpUMEHeHUe  J02UYeCcKUx,
uccne0068amenbCKux onepayull, yMeHuti pabomams ¢ uHgopmayueli).

ba3oBbleoruyeckue 1efcTBUuA:

e BBIABJISTH U XapaKTEPHU30BATh CYILIECTBEHHBIE NP U3HAKKA MAaTEMATUUECKHUX
00OBEKTOB, MOHSATUN, OTHOUIEHUN MEXIY MOHATUAMH; (POpMYIHPOBATH
ONpe/elieHusT TOHATUN; YCTaHABIMBATh CYILECTBEHHBIM  IpHU3HAK
Kiaccu(ukanuu, OCHOBaHMs it 0OOOILEHUS U CpaBHEHMSI, KpUTEPUH
P OBOIMMOT' O aHAJIN3a;

e BOCIHpHUHMMATh, (OPMYIUPOBATh U MPEOOPa3OBbIBATh  CY>KICHUS:
YTBEPAUTEIbHBIE U OTPHULATEIbHbIE, €IUHUYHbIC, YacCTHbIE U OOILHUE;
YCIIOBHBIE;

e BBUBIATH MATEMATHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpOTUBOpEUMs] B (pakTax, NAHHBIX, HAONIOJCHUSX U YTBEPIKICHUSX;
Ip eJ1araTh Kp UTEPUH JIJIS BBISIBJIICHUS 3aKOHOMEPHOCTEN 1 ITP OTUBOP €YU,



JeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIFOUEHUH, YMO3AKIIFOU€HUH 10 aHATIOTUH;
OPOBOJUTH  CaAMOCTOATENBHO  JOKAa3aTeNbCTBA  MaTeMaTH4EeCKUX
yTBEPXKACHUH (MPsIMbIE U OT MPOTUBHOIO), BEICTPanUBaTh ap Ty MEHTALIHIO,
NPUBOJIUTH MPUMEPHl U KOHTPNPHUMEPHI; 0O0OCHOBBIBATH COOCTBEHHbIE
CY>KICHUS U BBIBOJIBI;

BBIOMpATh Coco0 pelreHus yueOHOW 3amadyu (CpaBHUBATH HECKOIBKO
BapHWAHTOB pEIICHUs, BBIOMpATh HAWOOJEe MOAXOMANMU C y4ETOM
CaMOCTOSITENIBHO BbIJIETIEHHBIX KP UTEPHUEB).

ba3oBble ucciienoBaTebCKHE 1€ CTBUS:

MCIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUM MHCTP YMEHT MO3HAHMS,
dbopMyJIupoBaTh BOMPOCHI, (PUKCUPYIOIIME IPOTUBOPEUHUE, IpOoOiIeMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHOoe, (opmMupoBarh TUIOTE3Y,
apTyMEHTHPOBATh CBOIO O3UIINIO, MHEHUE;

P OBOJIUTh CaMOCTOSITETIBHO CIUTAaHUP OBaHHBIH HKCIIEP UMEHT,
UCCIIEOBAHUE MO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4E€CKOrO
00bEKTa, SBIEHUS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaAMHU, SIBJICHUSIMH, 1P OLIECCAMU;

CaMOCTOSITENIBHO (hOP My IMPOBATH 0OOOILEHHS U BBIBOJIBI IO P €3YJIbTaTaM
P OBEIEHHOTO HAOJIIOAEHUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEP HOCTh
MOJTYYEHHBIX P €3YJIbTATOB, BBIBOIOB U 0000I1ICHHUI;

P OTHO3MPOBAaTh BO3MOKHOE Pa3BUTHE MpOLECCa, a TAaKXKE BbIJBUTATH
P €AT0JIOKEHUS O €T'0 PAa3BUTHH B HOBBIX yCIIOBHSIX.

PaGoTa c ungopmanueii:

2)

BBISIBIIATD JeUIUTHI HH()OP MaIIK, JAHHBIX, HEOOX OJUMBIX JJIsl OTBETA HA
BOIIPOC M JIJI51 p ELICHNUS 3aaUH;
BBIOMpaTh MHPOPMAIMIO W3  UCTOYHUKOB  PAa3IUYHBIX  THUIIOB,
aHaJIM3MPOBATh, CACTEMATU3UPOBATh U MHTEP IP ETUPOBATH UHGOP MALIHIO
Pa3JIMYHBIX BUJIOB U (DOP M TP €ACTaBIICHNUS,
CTP YKTYypPHUPOBATh HH(OP MALIMIO, [P €ICTABIIATh €€ B Pa3JIMUHBIX (PopMmax,
WJLTIOCTP UPOBATh rpahuuecKu;
OLICHMBATh  HAASKHOCTH  MHPOpMAIMH IO CaMOCTOSI TEJILHO
c(OopMyTUPOBAHHBIM KP UTEPUSIM.

Vuueepcanvuvie KommyHukamueHvle Oelicmeus, obecneuuearom

CPOPMUPOBAHHOCIB COYUATbHBIX HABLIKO8 00YUAIOUUXCAL.
Oo0menue:

BOCITPp MHUMATh U (JOP MYJIUPOBATh Cy X JAECHHSI B COOTBETCTBUU C yCIIOBUAMU
Y LIESIMH OOLIEHUS; ICHO, TOYHO, TP aMOTHO BBIPA>KaTh CBOIO TOUKY 3P EHUS
B YCTHBIX U IIMCBMEHHBIX TEKCTaX, AABaTh MOSICHEHUS 110 XOAY P CLICHUS
3aJja4i, KOMMEHTHPOBATh IOJIyYEHHBIH p €3yJIbTaT;



B X0/1€ 00CY>KIeHHS 3a]1aBaTh BOIIP OCHI 10 CYIIECTBY 00CY>KIaeMOi1 TEMBI,
np 00J1eMBbl, pelaeMoii 3a1a4n, BBICKa3bIBaTh MJI€W, HAlIEJICHHbIE Ha TIOUCK
pEIIeHUs; COMOCTABISTh CBOM CYXACHUS C CYXIACHUSMH JpPYIUX
YYaCTHUKOB JMaJiora, 0OHAap y)KUBaTh pa3JU4le U CXOJICTBO MO3UIIUN; B
KOp peKTHOU popme hop MyHpOBaTh p a3HOTJIACHS, CBOU BO3PAKCHHS,
NPENCTaBIATh  PE3yJbTaThl  PEIICHHS  3aJla4d,  DKCIEpHUMEHTa,
HCCIIEIOBAHMS, POEKTA; CAMOCTOSTEILHO BEIOMPATh (POPMAT BBICTY TIJICHUS
c yu€ToM 3aj1ay Mp €3eHTALIUU U 0COOEHHOCTEH ay AUTOPHH.

CoTpyaHuYecTBO:

MIOHUMATh U UCTIOJIH30BaTh P EUMYIIECTBA KOMAHTHOW W WHIUBUY ATbHOM
paboThl MpU pEIICHHH YYEOHBIX 3ajJad; MPUHUMAThH IE]Ib COBMECTHOM
NeATeIbHOCTH, IUIAHUPOBATh OpPTAHM3AIMIO COBMECTHOW  paloThl,
pacrpenensaTh BUAbI paboT, JHOTOBAapUBATHCS, 00CYXJaTh MPOIECC U
pe3yJIbTaT paboThl; 00001IaTh MHEHUS HECKOJIbKUX JTHOICH;

y4acTBOBATh B I'P YNMOBBIX (hopMax paboThl (00CYKIeHHUsI, 0OMEH MHEHHUIA,
«MO3TOBBIE IMTYPMBD» W HWHBIC); BBITIOJHATH CBOIO 4YacTh paboOTHl U
KOOP AUHUPOBATH CBOM JICHCTBUS C IPYTHUMH YJI€HAMHU KOMaH/Ibl; OTICHUBATh
KadecTBO CBOEro BKJIaga B OOmMMA MNPOAYKT IO KPHUTEPHUsM,
copMyTUPOBAHHBIM YUaCTHUKAMH B3aMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmaus, 06ecneuusarom ¢hopmuposamie

CMbLCI06bLX YCMAHOBOK U IHCUSHEHRHbIX HABLIKOG JIUYHOCMU.
CaMoopraHpBauml:

COCTaBJISITh TUIAH, aJITOPUTM P €IIIEHUS 3a]1a41, BRIOUPATh CIIOCO0 P eIeHus
C YYETOM UMEIOLTUX CS P ECYP COB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOP PEKTUPOBATH BAPUAHTHI P CLIEHUH C Y4ETOM HOBOU
uHbOpMaLUH.

CaMOKOHTPOJIb:

BJIaJIETh HaBbIKAMM TO3HABATEIILHOM pediaekcun Kak OCO3HaHUS
COBEpIIIAEMbIX JICUCTBUI U MBICIUTENIBHBIX MPOIIECCOB, UX PE3YJIHTATOB,;
BJIaJI€Th CIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS IIPOIIEcca U pe3yibTaTa
pelIeHUs] MaTeMaTUYECKOM 3a/1a4u;

P €IBUJETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHY Th TP PEIICHUH 33/1a4H,
BHOCHUThH KOPPEKTUBHI B JACITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTQHHBIX, HAWACHHBIX OIITMOOK, BHISIBIICHHBIX TP YIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa IEIW M YCIOBHUSAM, OOBSICHATH
P UYUHBI JOCTHKEHHUSI MWW HEOCTMKEHUSI PEe3yJIbTaTOB JAESITEIbHOCTH,
HAXOJIUTh OIITUOKY, TaBaTh OIIEHKY P HOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATbI

10 KJIACC



OnepupoBarh NOHATUAMU: TOUYKA, TP sIMast, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPHUM U CHEACTBHUSI U3 HUX MPH PELICHUM
reOMEeTp MUECKHX 3a]1a4.

OnepupoBarh NOHATUSMU: NTAP AJUIETBHOCTD U NEP HEHIUKYJISIPHOCTD MPSIMBIX
U IUIOCKOCTEHN.

KnaccudpuiupoBaTe B3aMMHOE PACHOJOKEHHUE NPSMBIX UM IUIOCKOCTEH B
P OCTPAHCTBE.

OnepupoBarh MOHATUSAMU: IBYTPAHHBIN yroJi, TpaHU JBYI'PaHHOIO YIJa,
peOpo ABYTPAHHOrO yTJia; JUHEHHBIN yroJl IBYTpaHHOIO yria; rpaaycHas Mepa
IBYTPaHHOI'O yria.

OnepupoBarh MOHATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W  HEBBITYKJIbIA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TIP ABUJIBHBIN MHOTOTPaHHUK.

Pacno3nHaBath OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (MHUpaMHUAa; MpHU3MA,
[P IMOYT OJIBHBIH Mapasienenumen, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHUKM,  BbIOMpass ~ OCHOBAaHMS  JUIs
Kiaccuukanuu (BBIMYKIbIE M HEBBIMYKJIblE MHOTOTPAHHHUKH; TP aBUJIbHBIC
MHOTOTPAHHUKH; [P SIMbIE ¥ HAKJIOHHBIE ITP U3MBbI, TTapaJlIeIeIUIIe/IbI ).

OmnepupoBaTh NOHATUAMHU: CEKYII[asl TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATD NP UHIUIIBI TOCTP OCHUS CEUEHUI, UCTIONb3Y I METOT CIIE/I0B.

Ctpouth ceueHUss MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemrath 3a1aun Ha HAX 0k ACHUE T€OMETP MUECKUX BEITUYMH MO 00pasiaM Win
aaropuTMaM, NPUMEHSsS HU3BECTHbIE AHAJUTUYECKHME METOJbl NPHU P ElICHUU
CTaHJap THBIX MATEMATUYECKUX 3a]1a4 HA BBIYUCIICHUE PACCTOSHUNA MEXY ABYMS
TOYKaMH, OT TOYKM JO TMPSAMOW, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKp €LIUBAOLIUMUCS ITP IMBIMH.

Pemath 3a1aun Ha HAX 0K ACHUE T€OMETP UUECKUX BEIUYHMH IO 00pasiam win
ajJroputMaM, NPUMEHSS W3BECTHbIC AHAJUTHUYECKUE METOAbl MPU P eIICHUH
CTaHJAPTHBIX MAaTEMaTHUYECKUX 3a/Jad Ha BbIYUCIECHHE YIJIIOB MEXKIY
CKpCLIMBAIOIIMMHUCA TPSAMBIMH, MEXIYy MPAMOM M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U MIIOLIAM TOBEP XHOCTEH MHOT'OTPAaHHHUKOB (TP M3Ma,
MU aMK/J1a) C P UMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOIICHUS MEXTY IJTOLIA SIMH
MMOBEP XHOCTEH, 00BEMaMU TT0J0OHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATUSMHU: CUMMETPHUSl B NPOCTPAHCTBE; LEHTP, OCh U
MI0CKOCTh CHMMETP MH; LIEHTP, OCh M TTIOCKOCTh CUMMETP MU (PUTYPBI.

N3Bnekath, mnpeoOpa3oBbIBATh U HMHTEPNPETHPOBATH HHPOPMAIHIO O
P OCTPAHCTBEHHBIX T€OMETP MUECKUX (DUTYpax, MpeACTaBICHHYIO HAa YepTexXax U
pUCYHKax.



[TpumensaTs reomeTprudeckue GaKThl 115 PEIICHHUS CTEP COMETPHUECKUX 3a/1ad,
TP EAIIOJIAT AFOIINX HECKOJIBKO IIaTrOB P EMIECHHS, €CJIH Y CIIOBHSI ITP UMEHEHHS 3a/1aHbI
B SIBHOU (hop Me.

[IpuMeHsATh mOpoOCTEHIINE NTPOTrPAMMHBICE CPEICTBA M DJIEKTP OHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP U P EIIIEHUH CTEP EOMETP UUECKUX 3a]1a4.

[IpuBOAMTHE MpUMEpPHl MATEMATHYECKUX 3AKOHOMEPHOCTEN B MPUPOJAE U
YKW3HU, PaCIO3HABATH [P OSIBJICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpumeHsATh MOJIyYEHHbIC 3HAHUSI HA MPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallud U TPUMEHSTh W3YUYECHHBIE TMOHATUS B MPOIECCE IOWCKA PEIICHUS
MaTeMaTHYECKH CPOPMYJIMPOBAHHON TIPOOJIEMBbI, MOJCIUPOBATH P eabHbIC
CUTyallul Ha S3bIKE TE€OMETPUU, HCCIEA0BATh TMOCTPOEHHBIE MOJEIU C
WCIOJIb30BaHUEM I'€OMETP MUECKHX IMMOHITUH U TEOP €M, anmapara ajare0psbl; p elmarh
P aKTUY €CKUE 3a]]a4 U, CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETP MUECKUX BETUYHH.

11 KUJIACC

OnepupoBarh MOHATUSAMU: LMJIUHIPHUYECKAs MOBEPXHOCTb, 0Opa3yroliye
WIMHP NYECKO M MOBEPXHOCTH; LIMJIUHJP; KOHUUYECKas IOBEPXHOCTh, 00pa3yroliye
KOHUYECKOM MOBEP XHOCTH, KOHY C; chep NueCKasi MOBEP XHOCTb.

Pacno3naBath Tena Bp amieHus (WIHHIP, KOHYC, cepa U map ).

OOBACHATD CIIOCOOBI MOy YEHUS T B ALLEHUSL.

Krnaccuguimp oBaTh B3aUMHOE p aCIIOJI0KEHHE Cep bl U MIIOCKOCTH.

OnepupoBarh NOHITUAMH: IIAP OBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CErMEHTa; IIapOBOM CIIOW, OCHOBaHHUE IIapOBOTO CJI0s, BHICOTA IIAPOBOTO CIOS;
rap OBOM CEKTOP .

Boruucnsate 00BEMBI M IUIOIIAJAM TOBEPXHOCTEW Tel  BpalleHus,
reOMeTP MUECKUX TeJl C P UMEHEHUEM (Gop MY 1.

OmnepupoBarh NOHATUAMU: MHOTOTPAHHUK, BIUCAHHBIN B cpepy 1 ONTMCaHHbIHI
okoJi0o chepwl; cepa, BIMCaHHAS B MHOTOTPAHHUK WJIH TEJ10 Bp AlllCHHS.

BpiuncnaTe COOTHOIIEHUSI MEXAY TUIOIIAASMHU MOBEP XHOCTEH U 00bEMaMU
MOJ0OHBIX TEJl.

N306paxaTh u3yuaembie QUIypbl OT PYKM U C NPUMEHEHHEM IIP OCTBIX
4yep TEXHBIX HHCTP YMEHTOB.

BrInonHATh (BBIHOCHBIE) TNIOCKHE Yep TEKU U3 PUCYHKOB P OCTHIX 00bEMHBIX
buryp: Bug cBepxy, COOKy, CHU3Y; CTPp OUTh CEUEHUS TEJ B AICHHUS.

N3BnekaTh, HMHTEPOPETHUPOBATH M MNpPeoOpa3oBbIBATH HHPOPMAILMIO O
[P OCTPAHCTBEHHBIX T€OMETP MUECKUX (PUTYpax, P €ACTABICHHYIO Ha YepTexax U
pHUCYHKaXx.

OnepupoBarb NOHATUEM BEKTOP B IIP OCTP aHCTBE.

BbInoHATh JEHCTBUS  CIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBACHATH, KAKUMH CBOMCTBAMU OHU 00J1aJa10T.



[IpumeHATh Ip aBWJIO NapaJsulelIeNUIea.

OnepupoBarh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IIP OCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, YTOJ MEXKIY
BEKTOP aMH, CKaJIIPHOE IIP OM3BEACHHUE BEKTOP OB, KOJUIMHEAPHBIE U KOMIUTaHAPHbIE
BEKTOPbI.

HaxoauTh cymMMy BEKTOPOB U P OM3BEJICHNE BEKTOP A HAa YUCIIO, YTOJl MEXIY
BEKTOpaMHU, CKaJISIpHOE TMPOU3BEACHUE, pAacKiIaJplBaTh BEKTOpP MO JABYM
HEKOJITUHEAPHBIM BEKTOPaM.

3aaBaTh INTIOCKOCTh yPaBHEHHUEM B JIEKap TOBOM CUCTEME KOO AUHAT.

[IpumensaTs reomerprudeckue GakThl 115 pEIISHHs CTEP EOMETPUUECKUX 3a/1ay,
TIp €II0JIar aloIIMX HECKOJIBKO [IAT0B P EIIEHUS, €CJIN Y CJIOBUS P UMEHEHHUSI 331aHbI
B SIBHOU (hop Me.

Pemate mpocreliline reoMeTpMuecKre 3aJauid Ha MPHUMEHEHHUE BEKTOPHO-
KOOP IMHAaTHOT O METO/1A.

Pematp 3ajmaun Ha J0Ka3aTEbCTBO MATEMAaTHUYECKMX OTHOILIEHUH M
HaXO0XJEHUE T€OMETP MUECKUX BETUYHUH 10 00pa3aM Wi airOpUTMAaM, TIp UMEHSIs
U3BECTHBIE METO/IbI IIP U P €LLIEHUU CTaH1ap THBIX MATEMAaTUYECKHX 3a]1a4.

[IpumeHAT, MpOCTEHIIME NPOrpaMMHBIE CPEACTBA U DIIEKTP OHHO-
KOMMYHHMKALIMOHHBIE CUCTEMBI NP U p EHIEHUH CTEP €OMETP MUECKUX 3a7au.

[IpuBoMTh MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HHU, P ACIIO3HABATH 1P OSIBIICHUE 3aKOHOB TEOMETPHUU B HCKY CCTBE.

[IpuMeHsATh MOJTy4YeHHbIE 3HAHUS HA MpPaKTHKE: aHAJU3UPOBATh P EasbHbIC
CUTyallud M TPUMEHSTh H3Yy4Y€HHbIE MOHITHA B MpOLECcCe MOUCKA P EeIICHUs
MaTeMaTH4ecKd CchOpMYyIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh P eajbHbIC
CUTyalldd Ha $3bIKE TEOMETPHUM, WCCIEA0BaTh IMOCTPOEHHbIE MOJEIU C
UCIOJIb30BaHNEM [€OMETP NUECKUX MOHATUI U TEOP €M, armapara ajareOpbl; p elath
P AaKTUYECKHUE 3a]1a4H, CBI3aHHBIE C HAX0KI€HUEM I'€OMETP MUECKUX BETTUYHH.



