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IMNOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueOHOoro kypca «l'eomerpusi» 0a30BOro ypoBHS AJis
obyuaromuxcst 10 —11 kmaccoB pa3pabotraHa Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPEIHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K
MaTeMaTU4eCKOMYy OOpa3oBaHUIO, W TPAAUIMA POCCUHUCKOrO 0oOpa3oBaHUSI.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIFOIIIMMU OCHOBY I CaMOPA3BUTHUS W HEMPEPHIBHOTO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIILHOTO pPa3BUTHUS
JUYHOCTH O0YYaroluXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3zoBaHusi OOyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeAMETHBIX |
MIPEIMETHBIX PE3yJIbTaTOB OOyYCHHUS TEOMETPUU B HAIPABJICHHH JTMYHOCTHOTO
pazBuTHs oOydaromuxcs, ¢GopMUpoBaHUA (YHKIIMOHATHLHOWM MaTeMaTH4eCKOn
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHBbIX AUCHUIUIMH. Pa3BuTHe y 00yyaromuxcs
MPABUJIBHBIX TPEACTABICHUNM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpakIMii, COOTHOIICHHH PEATBHOTO WM HICANTBHOTO, XapaKTepe OTPaKCHHS
MAaTeMaTH4YEeCKOW HAyKOW SBICHUW M TPOLECCOB pPEATbHOrO MHpPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYalIUXCsl, a TaKKe KadeCTB MBIINUICHUSA, HEOOXOJMMBIX JUIS ajanTallid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust ABISICTCS OAHWM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECleYMBaeT BO3MOXHOCTh H3YUYEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOU HANpPaBIE€HHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe wMbInieHne, (GopMupyeMoe TpH HU3YYCHHH OOYYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH U IMTOCTPOSCHUH HETTOYKH JIOTHYCCKUX YTBEPKICHHM
B XOJIE pEHICHUS TEOMETPUYECKUX 3a/ad, YMCHHE BBIIBUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOIB3YIOTCA TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JAaCTSIX ACATENHHOCTH 4YeloBeka. OpueHTaIus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TMO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHcTBUTENbHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0ObBEIMHSET pa3Hble BUAbl Y4eOHOH M TPYAOBOM JESATEIBHOCTH,



SBISICTCSI OAHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KAYE€CTB, MOITOMY aKTyaslbHA
3amaya (opmMupoBaHUS y 0O0yYarOUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBINUICHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPaKTUYECKON JAESTEIHHOCTU 10 MHOTUM HAIPABICHUSIM.

[leas ocBoeHust mporpaMMbl ydeOHOTOo Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — 001meoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarormuxcst  4epe3  OOecnedYeHWe  BO3MOXKHOCTH  NMPUOOpETEeHUs U
WCIIOJIb30BAHUS CHUCTEMATHYECKUX TE€OMETPUYECKMX 3HAaHMM W  JCHUCTBUU,
cnenu(@UIHBIX TEOMETPUH, BO3MOXKHOCTH YCITEIITHOTO MPOJJIODKCHHS 00pa3oBaHUs
0 CTIEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeaHA3HAYCHA IS
o0ydJaronmMxcsi CpeHeN MIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopa3zoBanusi. Takum 00pa3om, oOydaroniygecss Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATeMAaTHUYE€CKHE YMEHHUS, CBSI3aHHBIC
Cco crmenupuKod TEOMETPUHM M HEOOXOJUMBIC Jii KXU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3yYHUTh T€OMETPUIO OoJee
IyOOKO, €ClIi B JajJbHEUIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPHUYECKHX
3HaHUSIX B MPOGECCUOHATBHON MeATEIbHOCTH.

JlocTikeHHe TIeTM  OCBOCHHS TIPOTPpaMMBl O00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIMX  3ajad. [IpuOpHTETHBIMKM  3ajJadyaMud  OCBOCHHSI  Kypca
«I'eometrpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISFOTCS:

e (opmupoBaHHe mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI H OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaxX BpalICHUS
KaK O BOXHEHIIMX MaTeMaTHYECKHX MOJCIISX, IMO3BOJISIOMIUX OMHMCHIBATH
Y U3y4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHue yMmeHHS pacrno3HaBaTb Ha YepTexax, MOACNIIX U B
peaTbHOM MHUpPE MHOTOTPAaHHUKH U Tella BpaIlCHUS;

e OBJIAJICHHE METOJaMH PEIICHHUS 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAaX U TeJaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJICHHE  AITOPUTMaMHU  pEIIEHUS  OCHOBHBIX  THUIIOB  3ajlay;
dbopMupoBaHWE yMEHUS MPOBOJIUTH  HECJIOXKHBIE  JIOKa3aTEeJbHbBIC
pacCy X /JeHUs B XOJ€ PEUICHHs CTEPEOMETPUUYECKMX 3aJad W 3a4ad C
MIPAKTUICCKUM COJICPIKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcsi, TMO3HAaBaTEJIbHOM  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (QopmupoBaHue (G YHKIIMOHATBHOM rPaMOTHOCTH, pEeNEeBaHTHOM
F€OMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYyallMsIX U TNPU M3YyUYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEW, (OPMYIUpPOBATh HUX Ha S3bIKE
TrE€OMETPUU U CO3aBaTh F€OMETPUUYECKHE MOJIEH, IPUMEHATh OCBOCHHBIN
F€OMETPUYECKUNA ammapar JUisl PELIeHHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLIEHUBATH ITOJYYEHHBIE PE3YJIbTaThI.

OTnUunTETbHOM OCOOEHHOCTBIO MPOrpamMMbl SBIISIETCSI BKJIIOYEHUE B KYypC
CTEpEOMETPUM B HaYaJle €ro HW3y4YEeHWs 3aJay, pelIacMblIX Ha YPOBHE
UHTYUTHUBHOT'O NO3HAHUS, U ONPEEIEHHBIM 00pa3oM OpraHu3oBaHHas padboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHEUIIEMY U3yUYEHHUIO MTPEAMETA.

[Ipeanoutenue oTAa€TCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIT B CBOE OCHOBE YyBCTBEHHOCTH MPEIMETHO-
IIPAaKTUYECKON JAEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4Yaluxcsi B Kypce CTEpEOMETpPUM IPOBOJMUTCS 3a CYET pelleHUs 3a7a4 Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUpPOBAHUE
NpOCTpaHCTBEHHbIMH oOOpazamu. Co3nanue oOpaza MPOBOAMUTCS C OMOPOMl Ha
HarJIAIHOCTh, @ OIEpUpPOBaHUE O0Opa3oM — B YCIOBHUAX OTBJIECYEHUS OT
HarJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJAHOIO COACPKAHUS.

OcHoOBHBIE cozeprkaresibHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHuororpasHukn», «IIpsiMble ¥ MJIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl M1 KOOPAMHATHI B MPOCTPaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacupenensercs He TOJBKO II0 COJEp)KATENbHBIM JIMHHMSM, HO W IO ToJiaM
0o0y4eHHs Ha YPOBHE CPETHEro 00I11ero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOGHMSI pabouell MporpaMMbl, pacupeneN€HHbIM 10 TrojaM O00yyeHwus,
CTPYKTYPUPOBAaHO TakuUM o00pa3oM, 4YTOObI OBJAJEHHE TIE€OMETPUUYECKUMU
NOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, €
coOJI0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIIUCH B
o0IIyI0 CHCTEMY T'€OMETPUYECKUX MPECTaBICHUN OOy4YarOMIMXCS, PACIIUPSs U
yrayoursis €€, 00pas3ysi IpOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun oTBOANTCA 2 yaca B HeAenmto B 10 kimacce u 2 4aca B
Heneno B 11 kimacce, Bcero 3a jiBa rojia 00ydeHus - 136 yueOHBIX 4acoB.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMBbIe U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npocTtpaHcTBO. IloHsATHE 00 AaKCMOMATMYECKOM IOCTPOECHUHU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECs,
napajuyieJibHble M CKpelmuBaromuecs npsMbeie. [lapamiensHOCT NPSAMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE: MApPAJUIENbHBIE TMpPSAMBIE B MPOCTPAHCTBE;
[apaJIEIbHOCTh TPEX MPSAMBIX; NMAPAIIIEIBHOCTh MPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH; YroJd MEXAYy MPSMBIMH B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJTIOCKOCTEN: rapajuieabHbIe IIOCKOCTH; CBOWCTBA
napajuieNibHBIX IIOCKOCTeH. IIpocrteiimne mpocTpaHCTBEHHbIE (QUTYpPHI Ha
IUTOCKOCTHU: TE€Tpa’ip, KyO, mapauiesenunei; TOCTPOCHHE CEUCHUN.

[TepneHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTU: MEPIECHAUKYIISIPHBIE MPSIMBIE B
MIPOCTPAHCTBE, NPSMbIE MapaJUICIbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOpeMa O NpsSMOM
MEPIIEHAUKYJIAPHON IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPAMON U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yrojia, JIMHEWHBIM yroja JBYTPaHHOrO  yrJia.
[lepieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNOpSIMOM 10  IJIOCKOCTH,  TpoeKuust  ¢GuUrypbl  Ha  IJIOCKOCTb.
[lepnieHAUKYISIPHOCTh  IJIOCKOCTEM: NPU3HAK  IMEPHEHAUKYJSIPHOCTH  JIBYX
Iockocte. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiITHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: N-yroibHas
npu3Ma; rpaHu U OCHOBAHUS NMPU3MBbIL;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MTOJTHAs ITIOBEPXHOCTh MIPU3MBL. [Tapamtenenunen, MPSMOYTOJbHBIN
napajienenunes u ero csoucrsa. [lupamupa: N-yroiapHas nupamuja, TpaHd U
OCHOBAHUE MUPAMUbI; OOKOBAs U MOJIHASI TOBEPXHOCTH MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHass MNUpaMua. IDJIEMEHThl Tpu3Mbl W nupamunbl. [IpaBunbHbIC
MHOTOIPAHHUKHU: MOHSATHE NPAaBWJIBHOIO MHOTOTPAaHHUKA; IPAaBUJIbHAS IPU3MaA U
[IpaBWIbHAs IHpPAMUJA; [PABUJIbHAS TPEYrojbHAs MNHUpaMUIa U IPABUIIbHBIN
TeTpadqp; KyO. IlpencraBmenne o TpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U TUPaAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIIBHO TOYKH, HPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, NapajuieNenuneaax,
MIPaBUJILHBIX MHOTOIPAaHHHUKAX.



Brluncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AWaroHaid, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHONM TOBEPXHOCTH MPSIMON MPHU3MBI,
IUIOMAJh OCHOBAaHWM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM TMPHU3MBL.
[Tnomans OOKOBOM TMMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW NUPaMUIBbI,
TeopemMa O Iulomaau yceu€éHHo nupamuibl. [lonstue o0 o0BéMe. OO0BEM
MUPaAMHU/JIbI, TPU3MBL.

[longoOubie Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMu TTOAOOHBIX TEI.

11 KJTACC

TeJia BpaleHus

[nnnHapuyeckas ITOBEPXHOCTB, oOpa3yroiue LIUJIAHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [IWnuHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, oOOpasymolias M OCb;, IUJIOMAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolue KOHHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHyc: ocHOBaHME U BepllinHa, 00pa3yronias
U OChb, IUIOIIaJb OOKOBOM W TMOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBaHUs U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, IMaMeTp; IUIOLIAAb MOBEPXHOCTH Cchephl.
Bsaumnoe pacnonoxenne chepsl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI011a/1b CEpHI.

N300pakenne Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka muiIMHIpa 1 KOHYyCA.

KoMOunanuu Tenm BpallleHHMss Y MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOKCTBA 00bEMOB Tel. Teopema 00 00béEMeE
OpsIMOYTOJILHOTO Mapajulesienurnena W ciaeactBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miIomaas chephl.

[logo6ubpie Tenma B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
NOBEPXHOCTEH, 00bEMaMU NTOTI00HBIX TEJL.

Ceuenuss wmwiMHapa (HmapajuIelbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajuieJIbHOE OCHOBAHMIO W TMPOXOJAIIEE Yepe3 BEPIINHY), CECYEHHS
nrapa.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha minockocT U B mpocTpancTBe. ClI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4UCiIO. PaznokeHne BeKTopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuno mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJ JACUCTBUUA C BekTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEXay Bekropamu. CKalIpHOE TMPOU3BEIECHUE BEKTOPOB.
Bpruncnenue yriioB Mexay NpsIMBIMH U IUIOCKOCTAMU. KooparHATHO-BEKTOPHBIN
METOJ IIPYU PELICHUN T€OMETPUUYECKUX 3a1a4.



INIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUSA MPOTPAMMBI  Y4EOHOTO MpeaMeTa
«MaremaTrka» XapaKTepUu3yrTCs:

I'paknanckoe BocnnuTaHue:

c(hOPMHUPOBAHHOCTBIO TPAKTAHCKON TTO3UIIMN 00YUAIOMIErocst Kak akKTHBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOrO OOIIECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU,
nporueayp TrpaxaaHCKoro ooOmiecTBa (BbIOOPBI, OMPOCHl M TIp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKUMAMHA U HA3HAYEHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUICKON IPaXkIaHCKON UJICHTUYHOCTH, YBOKCHUS K
IIPOLIOMY Y HACTOSIIEMY POCCUUCKONW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIBI,
K HWCIIONB30BAHUIO JTHUX JOCTHKEHUW B JPYrUX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMUMBOTO OYIyIIEro.

JcTeTuYecKoe BOCIMTaHHe:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIIOUYAsl ICTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajJad, peLIeHUH, pacCyKIeHUN;
BOCIPUMMYHBOCTHIO K MATEMAaTUYECKHUM aCIIEKTaM Pa3JWYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHKE:

cOPMHPOBAHHOCTBIO yMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 06e30MmacHoro odpasa KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3/IOPOBBIO (3710pOBOE MUTaHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/bIXa, peryispHas dusnueckas AKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-03J0OPOBUTEIBHOM
TSI TEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM ILIEHHOCTU TPYAOIIO0HUS; UHTEPECOM K
paznuuHbIM  chepaM  NPO(PECCHOHATBHOM  JAESTENIBHOCTH, CBS3aHHBIM  C
MaTeMAaTUKOW U €€ NPUIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oyaymieil npodeccud U pealu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWW BCEM JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, IMOHUMAHHEM BIUSHHUS
COIMAIbHO-D)KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJIHON M COIMATIBHOU
Cpempl, OCO3HAaHWEM TJOOATBHOTO XapakKTepa DJKOJOTHYECKHUX MpoOieMm;
OpUEHTallMel Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM Ui pelieHus 3a/ad B
0o0JacTH  OKpYyKaromiel cpeabl, IUIAaHUPOBAHMS TIIOCTYITKOB ¥ OIEHKH WX
BO3MOXHBIX MTOCJIEICTBUM JIJIST OKPYXKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPaKTUKH, IMOHUMaHUEM
MaTEMaTUYECKON HAyKH Kak c@epbl YeIOBEUYECKOW JESITeNIbHOCTH, ATAaloB €&
pa3BUTHS W 3HAYUMOCTH I Pa3BHTHs I[TUBWIN3AINH, OBJAJICHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CPEICTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 M HCCIEIOBATEIBCKYIO JCSATEIBHOCTD
WHMBUYaJIbHO U B TPYTIIIE.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuueepcanvuvie = nozmasamenvuvie  Oelicmeus, — 00ecneuusarOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYeccos obyuarowmuxcs (oceoeHue
Memo008  NO3HAHUA — OKpyJcamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble JJornuyeckue gelicTBUA:

e BBIABJSITh U XapaKTEPU30BATh CYIIECCTBEHHBIC TPU3HAKN MAaTEMaTHICCKIX
O00BEKTOB, TOHATUN, OTHONIEHWH MEXIYy TIOHATUAMH; (OPMYIHPOBATH
OTIpeNeICHUS]  TMOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(UKaAIU, OCHOBAaHUA I OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJN3a;

e BOCIpPUHUMATH, (OpPMYyIUpPOBaTH U  MNPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHHYHBIC, YacCTHBIC M OOIIHE,
YCIIOBHEIE;

e BBISBIATH  MAaTEMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeursi B (akTaxX, MAHHBIX, HAONIOACHHUSIX U YTBEPKICHUSIX;



npeajgaratb ~ KpUTEpUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e Ji€NaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENILHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEP)KIAEHUM (IIPSAMBIE U OT IPOTUBHOIO), BBICTPAUBATh apryMEHTALHIO,
OPUBOJUTH HPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBI;

e BBIOMpATH CMOCOO pemeHuss yd4eOHOM 3agauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh HauOoJiee MOAXOASIIUA C Y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarTebckne 1eiicTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBJMBaTh  MCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHMPOBaHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOIo
0o0BbEKTa, SBJIECHMS, MPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOLECCAMU;

e CaMOCTOSTENBHO (POpMyIUpPOBATH 00OOIIEHUS U BBIBOJIBI O PE3yIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMUI;

e TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IPOLECCA, A& TAKKE BbIIBUIAThH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

e BBUBIATH JAePUIMTHI MHPOPMALIUU, TAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BONPOC U JJIs PELICHMS 3aa4H;

e BbIOMpaTh UWHGOPMALMIO W3  HCTOYHUKOB  DPA3JIMYHBIX  THIIOB,
aHaAJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUOB U (POPM IIPEACTABICHHUS;

e CTPYKTypUpOBaTh MH(GOPMALUIO, IPEJICTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpadUuecKy;

e OLICHUBATH HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEJILHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCHPHUHUMAaTh M (OpMyIHpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSIMHU U LIEJSIMHU OOIIEHUS; ICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOAY peLIeHUs 3a7aui, KOMMEHTHPOBATh [IOJIyYE€HHBIN pe3yJbTaT;

B XOJI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI IO CYIECTBY OOCYKIAEMON TEMBI,
npo6JIeMBbl, pelIaeMoil 3aJ1aun, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE HA MTOUCK
pELIeHMs; COMOCTaBIATh CBOU CYXIEHHA C CYXICHHSIMHU JPYTHUX
YYaCTHUKOB JAMajora, OOHapyXMBaTh pa3iMuuhe U CXOJICTBO IMO3ULUH; B
KOPpPEKTHOU (popme hopMyIMpoBaTh PA3HOIIIACHS, CBOM BO3PAKEHNUS;
OPEICTaBIATh  PE3yJNbTaThl  pEIIeHUs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3a]1a4 NMPE3EHTAIMN U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyaHu4ectBo:

3)

NOHMUMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIeCTBA  KOMaHIHOM U
WHIUBUYaJIbHON paOOThI MPU PEIICHUH YUCOHBIX 3a71a4; IPUHUMATH I1CITh
COBMECTHOW JESATEIHHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThl, pacnpeesaTh BUAbI padboT, JOroBapUBaThCs, 00CYKAATh MPOLECC
U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHU,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIWHUPOBATh CBOW JICUCTBHSI C JPYTUMHU UIE€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSM,
chopMyIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Yuusepcanonvie  pezynamuenvle oeticmaus, obecneuusaiom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISATH IJIaH, JITOPUTM PEUICHUS 3aJlauH, BRIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopMamu.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMHU [IO3HABATEJIILHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JCHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCO0AMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolecca u
pe3yJibTaTa pelIeHus: MaTEMAaTUYECKOM 3a/1a4uH;

MPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HANJAECHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTE;



e OLICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUAM, OOBICHATH
IIPUYMHBI JTOCTHXKEHUS WIM HEIOCTH)KEHUS PE3YJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUSAMH: TOUYKA, IPSAMas, TIIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPHHM M CIICJICTBHS W3 HHX IPU PCIICHUH
TrCOMETPHUYCCKUX 3ajad.

OnepupoBaTh MOHATUSIMH: APAILICILHOCTh U MEPICHAUKYISIPHOCTD MPAMBIX
1 TUIOCKOCTEH.

KnaccudunupoBaTth B3aMMHOE pPacIOOKEHHE MPSAMBIX W IUIOCKOCTCH B
IPOCTPAHCTBE.

OnepupoBaTh MOHITHSIMH: JBYI'PAaHHBIA yTOJ, TPaHU JBYIPAHHOTO YIIa,
peOpo IBYrpaHHOIO yIjia; JTMHEWHBIH Yroj JBYIPAaHHOTO YIJIa;, rpajycHas mepa
JBYTPAHHOTO yTIJia.

OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHMK, BBIMYKIBIH H HEBBITYKJIbIH
MHOTOT'PAaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUJIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (IIUpaMHJa; IMPU3Ma,
IPSIMOYTOJIBHBIH IMapajuie/euIe, Ky0).

KnaccuduimpoBath ~ MHOTOTPaHHHMKH,  BbIOMpas ~ OCHOBaHUS  JUIA
Kkiaaccu(uKauy  (BBINYKJIbIE M HEBBIMYKJIBIC MHOTOIPAHHHMKHU; IPaBHIIbHBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIC MPU3MBI, TapalIC/ICITUIICbI ).

OnepupoBaTh MOHATHIMHU: CEKYIIas MIOCKOCTh, CEYCHUE MHOTOTPAHHHUKOB.

OOBSCHATH IPUHIIMITBI [IOCTPOCHHS CEUSHUH, HCITOJIb3Ys METO/T CJICIOB.

CTpoWTh CEUYCHUS MHOTOIPDAHHHUKOB METOJIOM  CJICJOB, BBINOJIHATH
(BBIHOCHBIC) IUIOCKHE YEPTSIKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (HTYp: BU
CBepxy, cOOKY, CHU3Y.

Perath 3a7aun Ha HaXOXKACHHE TE€OMETPUUYCCKUX BEIIMYUH 10 00pa3iiam Wiu
AITOPUTMAM, TPUMEHSS HW3BECTHBIC AHAJTUTHYCCKAE METOJbI IPU PEHICHUH
CTaHJAPTHBIX MaTEeMaTHYCCKUX 3a]a4 Ha BBIYUCICHUE PACCTOSHUN MEXTY IBYMS
TOYKaMH, OT TOYKH JO THPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPCIIMBAIOIIUMUCS TIPSIMBIMHU.

Perath 3a1aun Ha HaXOXKJACHHE TE€OMETPUICCKUX BEIIMYMH 10 00pas3iaM Hin
aITOPUTMaM, TPUMCHSS HW3BECTHBIC AHATUTHYCCKAE METOJbI MPH PEHICHUH
CTAaHJIAPTHBIX ~ MaTEMaTHYEeCKMX 3aJad Ha  BBIYHCICHUE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIYy TPSIMOM M  IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisate 00bEMBI U TIIOIAAM MOBEPXHOCTEM MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUMCISATH COOTHOIICHHS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MTOI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYpPBI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpumensaTh reomeTpuueckue (AaKThl AJi PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJarallinX HECKOJIbKO IaroB PELICHHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs mOpocTedlIne IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNUTH HpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJNYyYEHHBIC 3HAHUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallun W IPUMEHATh HW3YYEHHBIC IIOHATHS B INPOLIECCE IMOWCKA PEIICHUS
MaTeMaTU4eCcKd C(HOpMyIUPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pEaJbHbIC
CUTyallun Ha $3bIKE TIE€OMETPUHU, MCCIEAOBaTh IMOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI M TEOPEM, amnmapara aareOpbl; pemarhb
IIPAaKTUYECKHUE 3a1a41, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYUH.

11 KUIACC

OnepupoBaTh MNOHATUSIMHU: LMUIUHIPUYECKAs TMOBEPXHOCTh, 0O0pa3yroliue
MWIMHAPUYECKON  TIOBEPXHOCTH;  IHMJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrole KOHHYECKON OBEPXHOCTH, KOHYC; cpepuuecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILIEHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepol U MITOCKOCTH.

OnepupoBatrh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOS, BBICOTA IIAPOBOI0O CJOS;
11apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEM  Tel  BpalleHHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
OMHCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpAIICHUS.

BbIYMCISITh COOTHOILICHUSI MEXY IUIOMIAASIMHU MOBEPXHOCTEN U 00BbEMaMU
NOJA0OHBIX TEll.



N3o0paxare u3ydaeMble (QUTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEpPTEKHBIX NHCTPYMEHTOB.

BrITIOTHTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Bnekath, UHTEPNPETUPOBATH U MNPeoOpa3oBbIBATH HHPOPMAIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeACcTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CHOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHHUSI BEKTOPA Ha YUCIIO, OOBACHSITh, KAKUMU CBOMCTBAMH OHU 00JIaIat0T.

[IpuMeHSTH MTpaBUIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSAMU: J€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIrOJI MEXKIY
BEKTOPAMHU, CKUISIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBHI.

Haxomuts cyMmMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YHUCIIO, YTOJ MEXAY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpumensaTe reomeTpudeckue (aKThl IS PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, MPEANOJIararouuX HECKOJIBKO IIArOB PEIIEHUS], €CJIM YCIOBUSI MPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

Pemate npocreiliime reoMeTpudecKue 3ajadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3agaum Ha [10Ka3aTEIbCTBO MATEMATUYECKUX OTHOLICHUWA U
HAXOXJCHUE TEOMETPUUYECKUX BEJIMYUH 10 00pasiam WiH aropuT™Mam, IpUMEHSS
M3BECTHBIE METObI IPU PELICHUH CTAHAAPTHBIX MaTEMaTUYECKHX 3a7ay.

[IpumeHaTs mpocTedline MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUECKHUX 3a1ad.

[IpuBOoANTE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U
YKA3HU, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIUM3UPOBATH pPEAJbHbBIC
CUTyallud U MPUMEHSTh HU3YUYEHHbIE IOHATHS B TIPOLIECCE IMOHMCKA PEIICHUS
MaTeMaTU4YeCKd C(HOpMyIUPOBAHHON TMPOOJIIEMBbI, MOJAEIUPOBATh pPEaTbHBIC
CUTyallMd Ha A3bIKE TE€OMETPUM, MCCIEI0BATh TIOCTPOEHHBIE MOJCIN C
UCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, arlapara aareopbl; peuaTh
MIPaKTUYECKUE 33141, CBA3aHHBIE C HAXOK/ICHHUEM T€OMETPUUECKUX BETUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIJACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3iesioB U TeM (undposbie)
Kontpoabubie  IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10 https://resh.edu.ru/
5 [IpsiMble U TIIOCKOCTU B MPOCTPAHCTBE. 12 1 skysmart.ru
[TapaniaenbHOCTh MPSAMBIX U TIOCKOCTEN
https://resh.edu.ru/
3 [lepnieHIUKYASIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN skysmart.ru
4 VYIubl MeXAY NPSAMBIMU U INIOCKOCTAMU 10 1 skysmart.ru
https://resh.edu.ru/
5) MHoOrorpaHHuKu 11 1
skysmart.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 skysmart.ru
https://resh.edu.ru/
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSTHUS U YTJIbI 4 1
skysmart.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 ) 0



https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf

11 KIIACC

KosnuecTBo yacon JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uu(poBbIe
Ne ni/m P Kourposbubie IIpakTHyeckue (1udpp )
NMpPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsI padoTbI
pecypchl
https://resh.edu.ru/
1 Tena Bpatenus 24
skysmart.ru
https://resh.edu.ru/
2 O0BEMBI TET 10 1
skysmart.ru
https://resh.edu.ru/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 20 1
skysmart.ru
4 IToBTOpenue, 0600LIEHHE, 14 1 https://resh.edu.ru/
CUCTeMaTH3alus 3HAaHUHA skysmart.ru
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 0



https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf
https://resh.edu.ru/
file:///C:/Users/zav-uvr/Desktop/МОЯ/11_algebra-uglublennyy-uroven_2019.pdf

INOYPOYHOE INTAHUPOBAHMUE
10 KIJACC

Ne
n/n

Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuna n3o0paxxeHust Ha PUCYHKaX:
M300pakeHUsI IIIOCKOCTEH, MapayieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaunuecTBo yacoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

[NousTus: MEPECCKAIHNECS IIIIOCKOCTH,
MEPECCKAIUECH IIpsAMas U IIOCKOCTb

IlonsTus: MEepCCCKaronmurecs MmIOCKOCTH,
MEpECCKaromuecs npsamMas U rmiIOCKOCTh

3HAKOMCTBO C MHOTI'OrpaHHUKAaMH,
I/I306pa)KeHI/Ie MHOT'OT'PpaHHUKOB Ha
PUCYHKAX, Ha MPOCKIIHUOHHBIX YEPTECIKAX

HavaneHbie cBeieHNS 0 KyOe U mupamu/e,
ux pa3BEépTKu U Mojenu. CedeHus
MHOTOI'PaHHUKOB

HavansHble cBeIeHUS O KyOe U TUpaMH/IE,
uX pa3BeépTku U Mojenu. CedeHus
MHOTOTPaHHHUKOB

[MoHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIIEACTBHS U3 HUX




[ToHsiTHE 00 aKCHOMATHYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEIACTBUSA U3 HUX
[TonsATHE 006 AKCMOMATHYECKOM

9 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTCPCOMCTPHUU U CIICACTBUA U3 HUX
[TonsiTre 06 akCHOMAaTHYECKOM

10 IOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPUH U CIEJCTBUS U3 HUX
B3anMHOe pacnonoxeHue npsMbIX B

11 NIPOCTPAHCTBE: TIEPECEKAIOIINECS,
napajJiesibHble ¥ CKpellBaroLIecs
npsiMble
[TapayienpHOCTB IPSIMBIX U IVIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHEBIE IPSIMBIE B
IPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
HPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCTh IPSMON 1
TUIOCKOCTH

14 VYTIbl ¢ COHANPaBICHHBIMU CTOPOHAMHU

15 VYron Mexay NpsSMbIMU B IPOCTPAHCTBE

16 Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17 [TapamienpHOCTh TUIOCKOCTEN:
napaesbHble TNIOCKOCTH

18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH

19 [Tpocreiimume npocTpaHCTBEHHbBIE (PUTYPBI

Ha TUIOCKOCTHU: TETPadp, KyO,




napaJuICJICIIUIIC

20 [Toctpoenue ceueHuit

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsimbie u

22 IUIOCKOCTH B IIPOCTPAHCTRBE.
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTER"
[lepneHAUKyYISIPHOCTD MPSMOMN U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 IIpsiMble napasenbHbIe U
NEPIEHIUKYIISIPHBIE K IJIOCKOCTH

25 [Ipsimbie mapaienbHbIE U
NEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHIuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

97 IIpu3HaKk neprneHANKyIIPHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o0 mpsIMOM NMEPICHANKYISAPHOI
IJIOCKOCTH

29 Teopema o mpsIMOM NMEPIICHANKYISPHOMN
IIJIOCKOCTH

30 Teopema o psIMOI EPIIEHAUKYISIPHON
IJIOCKOCTH
[lepneHauKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIIOCKOCTH

32 [lepneHauKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

OT TOYKHU IO INIOCKOCTH, paCCTOAHUC OT




HpHMOﬁ J0 IIITOCKOCTHU

[TeprieHAMKYISP U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IJIOCKOCTH
[TepnieHIUKyISp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TNTIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIIIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIOJI MEKIY
MIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIN yroJ, TUHEHHBIN yroi
JIBYTPaHHOI'O yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOI'O yria
IlepnieH IUKyYISIPHOCTD IIIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN
[lepnieH IMKYISPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN
[TepneH IMKyYIAPHOCTD MIIOCKOCTEM:

40 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEx mepHeHANKYIIpax

42 Teopema 0 TpEX nepneHIUKYIIApax

43 Teopema o Tpéx mepreHANKyIIpax
KonrtponbHas padora mo remam

44 "IlepneHIMKYISIPHOCTD MPSAMBIX U

~ 1

mrockocTe" U "Y Tl MeXAy NPSIMBIMU U




45

IIOCKOCTIAMHA"

ITousTue MHOIr'orpaHHMkKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAHHHKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OT'PaAHHUKH pa3BépTKa
MHOI'OI'paHHHKa

46

47

48

[Tpu3ma: n-yronpHast Ipu3Ma; TpaHu U
OCHOBAHUS IPU3MBI; TIPsIMast U HAKIIOHHAS
NIPU3MBI; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
TIPU3MBI

[Tapamnenenunen, NpsAsMOYTOIbHBIN
napajJiesIeuIe]] U ero CBOMCTBa
[Tupamuza: n-yrosibHas nupamMuaa, TpaHy U
OCHOBaHHWE MHUPAMHUJIBL; OOKOBAs M MOJTHAS
MOBEPXHOCTh NUPAMU/IBL; TPaBUIIbHAS U
yceu€HHas MupamMuaa

49

HpaBI/IHLHLIe MHOTI'OIr'paHHUKH: IOHATUC
NPaBUIILHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
npu3Ma U NpaBUIbHAS TUPAMU/IA;
[IpaBWIbHas TPEYTOJIbHAS IUPaMUIA U
NIPaBUJIBHBIN TETPadap; KyO

50

[IpencraBienue o NpaBUIbHBIX
MHOTOTpaHHHMKaX: OKTa’/Ip, 10AEKadIp U
MKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTENLHO TOYKH, MPSMOH, TIIOCKOCTH.
DJIEMEHTBl CHMMETPUU B TUpamMuaax,
napajiejaenuneaax, npaBuiIbHbIX
MHOTOTPaHHUKAX




BrrunciaeHue 3J1eMEHTOB MHOT'OI'PaHHUKOB!

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomane 60KOBOM MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTU MPSIMON MPU3MBI, TUIOIIAH 1
OCHOBaHHH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIHOM MUPaMUIBbI, 1
TeopeMa o IUIO0IIa OOKOBOM MOBEPXHOCTH
YCE€UEHHOU MUPaAMUIbI
55 KonrtponsHas padora o reme 1
"MHuororpaHHuku"
56 [Tonsitue 06 00BEMeE 1
57 O0BEM TUpamMuIbI 1
58 O0BEM TUpaMHUIBI 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM upamMuIbI 1
61 O0BEM TIPU3MBI 1
62 O0BEM TIPU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontponbnas pabota no teme "O0bEMBI 1
MHOIOTPaHHUKOB"
[ToBTOpeHME, 0000IIEHNE CHCTEMAaTH3AIINS
65 3Hanwmid. [locTpoeHune ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHue, 0000IIEHNE CUCTEMATU3AIHS
66 3HaHu#. Beruncnenue paccTosIHUN: MEXITY 1

ABYMS TOYKaMHU, OT TOYKHU JO HpﬂMOfI, oT




TOYKH IO IIJIOCKOCTHU, MCIKIY
CKpCIIMBAOIHUMUCS ITPAMBIMU

67 Hrorosas koHTpobHas paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEeMATU3AIIHS
3HaHUU. BBIYKCIIEHHE YIIIOB: MEXKIY

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEXTY
MPSIMOM U TIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXAY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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11 KIIACC

Ne i/m

Tema ypoka

Cdepa u map: eHTp, paanyc, IMameTp;
IUTIOIIA/Th TTOBEPXHOCTH Chephl

KoanyecTBOo 4acoB

KonrpoJuanusbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJIEeKTPOHHBIE
uudpossie
o0pa3oBaTejibHbIE

pecypchl

B3aumuoe pacnonoxxerue chepbl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momanb cheps

N3o0paxenue cdepsl, mapa Ha
miockoct. CedeHus mapa

[mmHApUYecKas TOBEPXHOCTb,
00pa3yromue MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIWJIMHIPUYECKOM
MOBEPXHOCTHU

Hunuuap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas u oCh;
oA s OOKOBOM M HOJIHOMI
MTOBEPXHOCTH

N3006paxeHne NUINHAPA HA MIIOCKOCTH.
Pazpéprka nmnmunapa. CedeHus MUWIMHAPA
(TUTOCKOCTRI0, TTapauIeIbHON UITH
MEPIECHIUKYISIPHON OCH IIUIUH/IPA)
KoHnueckasi ToBepxXHOCTh, 00pa3yroIme
KOHHYECKOU IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHuE U BEpIIUHA,
oOpasyroias U 0Ch; IJIONIAAb OOKOBOW U
IIOJIHOM ITOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yronme u
BBICOTA; OCHOBaHUS U OOKOBast
MMOBEPXHOCTh

10

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3eéprka konyca. CeueHns KoHyca
(TIIOCKOCTBI0, AapaJIEIbHON OCHOBAHHUIO,
Y TUIOCKOCTBIO, IPOXOJAIIEHN uepe3
BEPILIUHY)

11

KomMOuHanust Ten BparieHus u
MHOTOT'PaHHHKOB

12

MHOrorpaHHyK, ONMCAHHBIA OKOJIO
cdepsl; cdhepa, BIUcaHHas B
MHOTOTPaHHMK WJIN B TEJIO BPALECHUS

13

[Tousatue 006 00bEMe. OCHOBHBIE CBOIICTBA
00BEMOB Tell

14

O0béM HUIMHIpa, KOHYCa

15

16

O06BEM mapa u mionaas cheps

[TomoOHBIE TeNa B MPOCTPAHCTBE.
COOTHOH_ICHI/ISI Me)KI[y I1omaasiMmnu
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17

Konrtponbnas padora no remam "Tena
BpameHus" u "O6beMbl Ten"

18

BCKTOp Ha IIJIOCKOCTHU U B ITPOCTPAHCTBE




19

CnoskeHyre U BEIYUTaHHE BCKTOpPOB

20

21

YMHOXEHHEe BCKTOpPA HA YUCJIO

Pasnoxenue BekTopa 1o Tpém
HEKOMIUTaHAapHBIM BekTopam. [IpaBuiio
napanjenenunena

22

Perenue 3aga4, CBSI3aHHBIX C
MPUMEHEHUEM MPABUJII ACHCTBHI C
BEKTOpaMHU

23

IIpsimoyronbHas cuctemMa KOOpAUHAT B
npoctpaHcTBe. KoopauHaTsl BeKTopa.
IIpocreiimue 3a1a4u B KOOPAUHATAX

24

VYron mexay Bektopamu. CKansipHOe
MIPOU3BEIEHUE BEKTOPOB

25

Boruncnenue yrioB Mexay NpsSMbIMH U
IJIOCKOCTSIMU

26

KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTOI IIpU
PEIICHUN TCOMCTPUYICCKUX 3a/1aYd

27

KoHTponbHas padota mo Teme "BekTopsr
Y KOOPJMHATHI B MpOCTpaHCcTBE"

28

29

IToBTOpEHME, 0000IIICHNE U
cucreMaTu3anys 3HaHui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAaHUMETPUHI




30

[ToBTOpeHwue, 06001IeHIE U
cUcTeMaTH3alus 3HaHui. 3a1aun
MJIAHUMCETPHUHN U MCTOABI UX PCIHICHUA

31

[ToBTOpEHHE, 0000IICHUE 1
CUCTEMaTHU3alys 3HaHUuN. 3agadu
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

32

33

34

[ToBTOpenwue, 0600IICHNE 1
cucrteMarusanus 3Hanuii. OCHOBHEIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepeOMEeTpUH

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE 1
cucTeMaTu3alus 3HaHu!

OBIIEE KOJJMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHUYeCKOTo aHalln3a, TeOMETPHUS.
['eomerpus, 10-11 xnaccewl/ Atanacsa JI.C., byry3oB B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemenney

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroauueckue pexomenaanuu. 10-11 kaccel (k yueOnuky Atanacsa JI. C. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

OnexTpoHHast popMa y4eOHUKOB - TUIIEPTEKCTOBBIE AaHAJIOTH Y4€OHUKOB Ha
aBTOHOMHOM HOCHTEJIE C HAOOPOM CCHUIOK K TEMaM Y4eOHUKOB Ha 3JIEKTPOHHBIE

obpasoBareiabHbIe Pecypchl Ha mopraie WWw.fcior.edu.ru

[Tocobue miis moaroroBku K EI'D ¢ KOMITakT-auCKOM (3JIE€KTpOHHAS
WHTEPAKTUBHAS cpejia I TPEHUPOBKH M CAMOIIPOBEPKH IS TIOJATOTOBKH K
EID).

VYyebHoe mpakTuyeckoe nocodue (3MEKTUBHBIN KypC MEKIPEIMETHOTO
COJIepKaHMS)

«BBenenue B cucteMy aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS» C KOMIAKT —
JTUCKOM (MHTEPAKTUBHOM Cpe/ioil 00ydeHUs YePUCHHUIO Ha TIPUMEPE U3BECTHOU

POCCHICKOM CHCTeMbl aBTOMAaTU3HUPOBAHHOTO MpoekTupoBanus AJIEM) ¢


http://www.fcior.edu.ru/

MCTOAUYCCKHUM IMoCOOneM U OTKPBITBIM 3JICKTPOHHBIM ITPAKTUKYMOM

http://Ibz.ru/files/6770/

JlonoaHUTENbHBIE PECYPCHI JIJISl OpraHU3allMi BHEYPOUHOU JAESITENIbHOCTHU MO
BBIOOPY yHaIlIUXCA:
AJIEKTUBHBIE KYPChI IO MATEMATHKE

http://metodist.Ibz.ru/iumk/mathematics/ec.php

HHTCTPUPOBAHHBIC ITPOCKTHI IO MATCMATUKE U I/IH(I)OpMaTI/IKC

http://metodist.Ibz.ru/iumk/informatics/ec.php

Bceepocculickas onumIiinaza MKOJIbHUKOB [0 MATEMAaTUKE

http://old.math.rosolymp.ru/

Komnekust MHTEpakTUBHBIX MYJIbTUMEANA-KOMIIOHEHTOB /1711 paOOThI HA
MHTEPAKTUBHOMU ocKe «MaremaTtuka: ctepeomerpus, 10-11 kmaccerr aiis

Windows» http://physicon.ru/courses/cataloq/30/36/320/2637/

MeTtonnueckue Marepuaibl Kageapbl TEOPUU U METOIUKH O0y4EHHUS

marematuku MIITY http://www.mpqgu.edu/abitur/mat.htm

Metoauueckue MaTepuainsl Kadeapsl IPUKIAIHON MaTeMaTUKU (aKyJIbTeTa
MH(OPMAIMOHHBIX TEXHOJIOTMI MOCKOBCKOTO FOPOACKOT0 IICUX0JI0T0-
negaroruueckoro yuusepcurera (MITIITY)

http://www.mgppu.ru/education/high/fit/index.php.

DNEeKTPOHHOE METOANYECKOE MPUIIOKEHHUE:
CETEeBbIC aBTOPCKHUE MacTepckue B popMme caiiToB HTEepHETE C METOAMYECKUMU

PCKOMCHAAINAMHA, BUACOJICKIUAMUA U BHCKTPOHHOﬁ MOYTOM U q)OPYMOM JIIA


http://lbz.ru/files/6770/
http://metodist.lbz.ru/iumk/mathematics/ec.php
http://metodist.lbz.ru/iumk/informatics/ec.php
http://old.math.rosolymp.ru/
http://physicon.ru/courses/catalog/30/36/320/2637/
http://www.mpgu.edu/abitur/mat.htm
http://www.mgppu.ru/education/high/fit/index.php

CBOOOJHOr0 OOIIEHUS C aBTOPCKUM KosieKTuBoM Y MK yuureneil u poaurenen

http://metodist.lbz.ru/authors/matematika/3/

Jns yuactust B hopyme U IpOCMOTPpa BUACOJICKIIUNA HEOOXO0IUMO

3apEeTUCTPUPOBATHCS HA CATE.


http://metodist.lbz.ru/authors/matematika/3/




