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Pazgea 1. [losicHuTeabHAad 3aIHCKA

Pabouas nporpamma no matemartuke (Kypc «I'eomeTpus») cocTaBieHa Ha OCHOBE:

— @epnepanbHON  00pa30BaTENBHONM  MPOrpaMMbl  CpEIHEro  00IIero
oOpa3oBaHus;

— ®@eaepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIAPTa CPEIHETO
oO1urero oopaszosanus (06HOBIEeHHBINH OI'OC);

— denepanpHON paboueld MPOTpaMMBI CpPEAHETO 00Iero oO0pa3oBaHUS IO
matematuke: Matemaruka. 10-11 kiacc.

— ®enepanbHOi paboyell NpOrpaMMbl BOCITUTAHUS.

PaGouast mporpamma yudeGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero o0pa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEABABIICMBIX K
MaTEeMaTUYeCKOMY OO0pa30oBaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI M HEMPEPHIBHOTO O00Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW ITO3HABATECIIBHOTO Pa3BUTHS
JUIHOCTH 00yYarOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHHsi OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpeIMETHBIX H
IPEIMETHBIX PE3yabTaTOB OOy4YEHHUS TE€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpOBaHUS (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zBuTue y oOydaromuxcs
NPABWIBHBIX MPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUHM T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pEajJbHOTO M HICATHHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKON HAYKOH SIBJICHUH U IIPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJId MaTEMaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUaIllUXCsl, a
TaK)K€ KayeCTB MBIIUICHUS, HEOOXOMUMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYEHHSI Kak
JTUCIHIUIMH €CTECTBEHHO-HAYYHON HAMpaBIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (OPMUPYEMOE MPU H3YYEHHH OOY4YarOILUMUCA
HNOHSTUWHBIX OCHOB F€OMETPUU U IOCTPOECHUH LIEMIOYKHU JIOTMUECKHUX YTBEPKICHUN



B XOJ€ pCELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.
YMeHue opueHTHUpOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTsAX AESATEIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COMHaIbHOTO ObiTHs, (opma
OTPaXKEHUSI OKPYXKAIOIIEr0 MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JAECUCTBUTEIBHOCTU. OIEepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00bEIUHSET pa3HbIC BUbI yU€OHOM U TPYJOBOM 1E€ATEINBHOCTH, SBISETCA
OJHUM M3 NPO(ECCHOHATBHO BAXKHBIX KayecTB, IMOATOMY aKTyajbHa 3ajaya
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.
Ilenb ocBoeHus mporpaMMmbl ydueOHOro kKypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o001eo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOy4aromuxcs yepe3 o0ecreyeHue BO3MOKHOCTHA TPUOOPETEHHUS U UCTIOTIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHUM, CIEHUPUUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.
[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE TNIpeIHa3Ha4YeHa JJid
00yJarolmXxcs CPeAHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH O0IIIME MaTEMaTUYECKUE YMEHHs, CBSI3aHHBIE CO
celMpUKON reoMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTbh H3yYUTh T€OMETPHUIO OoJiee ri1y0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUSIX B
npohecCuOHABHOM NesSTENbHOCTH.
JlocTmxeHre ULeau OCBOCHHUS MPOrpaMMbl O0ECIEUMBAETCS pELICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3agadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:
e (dopMupoBaHHE TPEICTABICHHUS O TEOMETPHUM KaK YacTH MHPOBOU
KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3HU C OKPYKAIOUIIM MHPOM,;

e (opMupoBaHHE MTPEICTABICHHSI 0 MHOTOIPAaHHUKAX U TeJIaX BPALICHUS KaK
O BaXXHEWIINX MaTEMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeXaxX, MOJEIIX M B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUsS 3a/a4 Ha MOCTPOCHHS Ha M300paM)eHHIX

IPOCTPAaHCTBEHHBIX QUTYD;



e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLIECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aNrOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3aj]ay;
dbopMHUpoBaHHE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyX IeHus B XOJAE PEILICHHS CTEPEOMETPHYECKMX 3aady M 3aJ1ay C
PaKTUYECKUM COAEPIKaHUEM;

e Pa3BUTHE MHTEIJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MTO3HABATEJIbHONW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH
MBIIUICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsX U MPU U3YYECHUU
Opyrux  y4eOHbIX  NPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpOBaTh UX HA S3bIKE FTEOMETPHUM U CO3/1aBaTh
F€OMETPUYECKHE MOJIETIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peueHus  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATh MOJYYCHHbBIE PE3YJIBTATHI.

OTIUYUTENBEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUYEHHE B KYPC
CTEPEOMETPHUH B HaYaJe €ro M3y4eHHUs 3a/1a4, peIIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUA, U OINpEAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, UTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Tpenmourenue oTAAETCSA HAISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHHME IMPOCTPAHCTBEHHBIMU
obpazamu. Co3gaHue oOpaza TPOBOAMUTCS C OMOPOM HA HAMISAHOCTh, a
OlepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
M3MEHEHUS €r0 UCXOHOTO COJIepP KaHUSI.

OcHoBHbBIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrpeensercs He TOJIbKO M0 COJEPKATENbHbBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylbTaTaM
OCBOeHHUs paboueil mporpamMmbl, pacHpeneN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU



MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISUIOCH MOCJEI0OBATENIBHO U MOCTYIATENBHO, C
cOOJIIOICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYATIUCH B
OOIyI0 CHCTEMY T€OMETPHUYCCKUX MPEICTABICHUN OOyYarOMIMXCS, PACIIUPSS U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kitacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydeHus - 102 y4eOHbIX daca.



Pa3znea 2. Coaep:kaHue y4eOHOro Kypca
10 KUIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAIUICIbHBIE IIPsAMBIE B  IPOCTPAHCTBE;
[ApAJUICIBHOCTh TPEX MPSAMBIX; MAPAJUICIBHOCTD MPSAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocrel. [Ipocreiinme nmpocTpaHCTBEHHbIE (PUTYphl HA MIIOCKOCTH: TETPASIP,
Ky0, napajuiesienune1; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIAY MPIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TVIOCKOCTh. [lepnenauKyisipHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'DAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs U TOJIHASL TOBEPXHOCTh MUPAMU/IbL; TPaBUIbHAS U
yceu€HHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuinbHbIe
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAsA TPEYrojbHAs MUPaAMUIA W IPABUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O mpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTH. DJE€MEHTHI CAMMETPHH B MMPAMHUJIAX, TapAJLJIEIENHUIENaX, IPABUIbHBIX
MHOTI'OTPAaHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHHKOB: pEOpa, HWAaroHald, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
rIomaau yceu€HHou nupamupl. [lonstue 06 o0béme. O0BEM mUpaMuIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[longoOnuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. Paszno)keHne BEeKTOpa Mo TPEM HEKOMITJIaHAPHBIM
BekTopaM. [lpaBuino mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl Bektopa. Ilpocteiimme 3amaum B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



Paspnen 3. [linannpyemMsble pe3y/ibTaThbl 0CBOCHHS NPOTrPAMMBbI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYruX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsh 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOr0 M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W Ppeann3oBbBIBaTh COOCTBEHHBIC >KM3HECHHBIC TLIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHHUMAHHEM BIIUSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH MX BO3MOYKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeoBEUECKOM IesATEeIbHOCTH, 3TaroB e¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKTax, MAaHHBIX, HAONIOJACHUSX W YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB pelUIeHUs, BBHIOMpaTh Hauboyee MOAXOAANMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3IMYMe M CXOJCTBO MO3HIIMIA; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aja4 MPE3CHTALUU U OCOOCHHOCTEHN ayTUTOPHH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIaTh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMI MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH IJIaH, AJITOPUTM PEILICHUS 33/1a4d, BHIOUPATh CIIOCOO peIICHUS
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccudpunmpoBaTe B3aUMHOE pACIIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHUSAMU: MHOTOIPDAHHMK, BBIIYKJIBII M HEBBITYKJIbINI
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanmy (BBITYKJIbIE UM HEBBINYKJIblE MHOTOTPAHHUKH, NPAaBUJIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEJOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIEHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, NPHUMEHSSI W3BECTHBIE AHAJTMTUYECKHE METOJbl NPHU PELICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOLIEHUS MEXK Y TIOLIaAIMU
NOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M WHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopmMe.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh MONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUCCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIUHAPUYECKON MTOBEPXHOCTH; IHJIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIne
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OrnepupoBaTh NOHATUAMU: IEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHUS 3aJaHbl
B sIBHOU (popme.

PemaTte npocreiiliue reoMeTpuuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HAXO0XkJIEHUE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH alropuT™Mam, IpUMeEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IMPAKTUKE: aHAIM3UPOBATh pEajbHbIC
CUTyalluM W TPUMEHSITh H3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



Pa3nen 4. TemaTn4ueckoe NJIAHNPOBaHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPAMBIX M IIJIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSIMH 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KIIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Tena BpameHus 12
OO0BEMBI TEN 5 1
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001ICHNE, 7 1
crucTeMaTu3aluvs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




