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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIIMMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTU 00YyYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJIBHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 W HACATbHOTO, XapaKTepe OTpakeHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJId MaTEMaTHYECKOTO MOJICIMPOBAHMs B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHHS YUAILIUXCSl, a
TaK)K€ KayeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJisi ajanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeTbHOCTH uenoBeka. OpHEeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU



oOpazamu 00BEANHSIET pa3HbIE BUABI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 o0ecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUH, BO3MOXKHOCTU  YCIICIIHOTO  MPOJOJDKEHHS  00pa3oBaHHUs  TIO
CHELHUATBHOCTAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BAaHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenu(pUKoil reoMeTprur U HeoOXOAUMBbIE JUIsSl )KM3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUUYECKHX 3HAHUAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3ajgay. [lpuopuTeTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax SBisSIFOTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O T[EOMETPUU KaK YacTh MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opmMupoBaHHUE NMpPEACTABICHUS O MHOIOTPAHHUKAX M TeJaX BpalIeHUs KaKk
O BaXHEWIINX MaTeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEr0 MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peaNbHOM MHpPE MHOTOTPAHHHUKH U TeJia BpaIlCHHS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSAX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHHE  AJITOPUTMAMHU  pEHIEHUs  OCHOBHBIX  THUIOB  3ajiay;
dbopMHpoBaHHE  yYMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEP)KAHUEM;



e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
ITI03HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHUM, KPUTUYHOCTH
MBIILJIEHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABAThH MPOSBICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsAX U IPU U3YYCHUU
Opyrux  y4eOHbIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEHIeHUus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH ITOJYYECHHBIC PE3YIIbTATHI.

OTIMYNATENBEHON OCOOEHHOCTBIO MPOrpaMMBbl SBIISIETCS BKIIOYEHUE B KYypC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpENeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJHMPYET NMPOTEKaHNE NHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
ydaluxcs B Kypce CTepeOMETPUN ITPOBOJUTCS 3a CUET PELIEHU 3a/1a9 HA CO3JaHUE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a MPOBOJUTCS C ONOPOM Ha HArIAgHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpOBHE CpPEeIHEro 0011ero 00pa3oBaHuUsl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpaMMmbl, pacnpelenéHHbBIM MO0 ToAaM oOyuyeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga o0ydenus - 102 yueOHbIX daca.

PabGouass mporpamma  OpHEHTHMpPOBaHAa Ha  LEJEBbIE  MPUOPUTETHI,
copMynupoBaHHEIE B penepalibHOI pabodeli mporpaMMe BOCIIUTAHUS U B pabodeii
nporpaMmMme BocruTanust pKyTCKOro KaJIeTCKOTo KopIryca.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MapaJUIeIbHBIX
iockocteit. [IpocTeiiime mpocTpaHCTBEHHbBIE (DPUTYpHI HA TIOCKOCTHU: TETPadp,
KyO, apasuiesienuIie]; TOCTPOESHUE CEUCHUM.

[lepneHAUKyYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuieIbHbIE W TEPHCHAUKYISPHBbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaUKyJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, rpaHd U
OCHOBaHUE MUPAMUIbI;, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE



MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
npaBWiIbHAs NUPaMHUAA; MpPaBHIbHAS TPEyroibHas NUpamMuAa M TMPABHIbHBIN
teTpadap; KyO. IlpencraBieHne O TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
nonexadap u ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH. DJE€MEHTHI CAMMETPHH B MUPAMHUJIAX, TapAJLJIEIECHUIENAX, TPABUIIbHBIX
MHOTOIPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: péOpa, JuaroHajv, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
oWaan yceu€HHon nupamubl. [lonstue 06 006éme. O0bEM UpamMuabL, IPU3MBI.

[Tonobubie Tena B mnpocTtpaHcTBE. (COOTHOIICHHS MEXIy IUIOMIAISIMU
OBEpXHOCTEH, 00bEMaMU NOTOOHBIX TEJL.

11 KVIACC

Tena Bpamenust

[unuHaapuyeckas ITOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON MOBEpXHOCTU. L[lUmuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasywolias W OChb, IUIOMAab OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
1 OCh; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATL MOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
I01aab Chephl.

N3o06pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJio cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 00 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwmHapa (MapaJuieIbHO U TIEPIICHIUKYIISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWwil JAeUCTBUM ¢ BekTopaMu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YToa Mex1y Bekropamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnHATHO-BEKTOPHBIM
METOJ npu pelieHuu r€OMETPUUYECKHUX 3a/iay.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUe:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIETo.

JdcTeTHYeCcKoe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTeMaTH4YECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PeIICHUH, PACCYKICHU; BOCTPUUMYHUBOCTHIO
K MaT€MaTUYE€CKUM aCIIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS



K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U
OTIIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPY 3aHATUAX CIIOPTUBHO-03I0OPOBUTEIHLHOM IEATEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peann30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU MKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJOrHYeCKOe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJTHON U COIUATBHOM
Cpembl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYSCKUX 3HAHWKM IS pelICHUs 3aaad B
00JIaCTH OKPY’KAOIIEH CPE/Ibl, ITIAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJIEJICTBUM TSI OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITarloB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO M HCCICAOBATEIBCKYIO JESITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYHCaloweo  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH



ONpENENECHUs] IOHATUM; YCTAHABIMBAThb CYIIECTBEHHBIM  IPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJii OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyIUpOBaTh U  NpPeoOpa3oBbIBaTh  CY)KJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npeiaraTe KpUTEPUU AJIs BBIBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbCcKue 1eCTBUA:

UCITIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEANEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISABJIATH AeUIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOIIPOC U JIJI PEIICHUA 3a]1a4u;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpPUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B Pa3InYHBIX Qopmax,
WLUTIOCTPUPOBATH TpaduiecKi;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 0becneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAX, /1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JieMbl, periaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA TIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pas3jinyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarth BUAbl pabOT, MOTOBAPUBATHCS, OOCYXKIATh MpoOIEcCC U
pe3yabTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFOJCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyisamuesnsle oeticmausi, obecneuusarom opmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4i, BHIOUPATh CIIOCOO peleHUsI
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX ACHCTBUIM M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS POLIECCA U pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e TMPEABUIECTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PEIICHUH 33/1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJACHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI TOCTUKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBath NOHATUSMHU: TOUYKA, IPsIMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yTja; JIMHEWHBIM Yroj ABYIPaHHOTO YIJIa; IpaJlycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIOJHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaH/JAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXIY ABYMS



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TIPSMBIMHU.

PemaTte 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUAX BEJIMYMH O 00pasimam Wiu
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKUE METONbI TMPH PEIICHUH
CTaHIAPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbraucnsate 00bEMBI B TIIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
UpaMU/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPECTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh reomeTpudeckue (HaKThI IS PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEAIOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbBI
B sIBHOU (popme.

[IpumeHsaTh  TpocTelliie MpOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallu W TPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIO0BaTh IOCTPOCHHBIE MOJEIH C
UCITOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI U TE€OpeM, anmapara aareOpsl; penaTth
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh TOHATHSAMH: LHWJIWHAPUYECKAsS IOBEPXHOCTh, OOpa3yroIIHe
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; c(heprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalLlEHUsI.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOU CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmneprpoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(pepy U OMUCAHHBIN
okoJ10 cepsl; chepa, BIMCAHHAS B MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

Bb4ucasaTe COOTHOLIEHUST MEXIY IUIOMAASIMHU MOBEPXHOCTEN M 00bEMaMu
0/TOOHBIX TEJI.

N300paxaTh u3yyaemble (PUTYphl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢uryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath NMOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCIO0, OOBACHITH, KAKUMH CBOWCTBAMHU OHH 00JIaJJaIOT.

[IprMeEHATH TPAaBUIIO NApaAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJIIPHOE IIPOMU3BEACHUE, pPACKIaAbIlBaTh BEKTOp IO IBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJNHAT.

[TpumensTh reomeTpuueckue (haKkThl 7151 PELICHHS] CTEPEOMETPUUYECKUX 3a/1aY,
[IPEAIOJIararolMx HECKOJIBKO IIaroB PELICHUs, €CJIA YCIOBHS IIPUMEHEHHNS 3a1aHbI
B sIBHOU (popme.

Pemwate mpocreiimme reoMeTpuyecKue 3a1add HAa NPUMEHEHUE BEKTOPHO-
KOOpPAMHATHOI'O METO/A.

Pemrarp 3amaum Ha [I0OKa3aTeIbCTBO MAaTEMATHYECKHMX OTHOLICHUW W
HaX0XJI€HWE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, NpUMEHss
WU3BECTHBIE METO/IbI IIPYU PEILICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1ay.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh NMOJTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIC IOHATUSA B IPOLIECCE IIOUCKA PELICHUSA



MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATHI U TEOPEM, anmnapara aareOpsl; pemaTh
[IPAaKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3jiesioB H TeM NPOrPaMMBbI KonTpoabHble
n/m Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMble 1 TIOCKOCTH B MpocTpaHcTBe. [lapaniensHocTh 12 1
IPSIMBIX U IJIOCKOCTEN
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
S) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

YACOB I10 [TPOTPAMME

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHne
Ne (uudpossbie)
pa3aeiioB U TeM KonTtpoJsbHbie
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI
pecypcbl
Tena Bpamenus 12
OO0BEMEI Tel 5 1
B
3 €KTOpbI U KOOPJAUHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpenue, 06001IeHNE, 7 1
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO 34 3
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