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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS s
obyuaromuxcsi 10 —11 kmaccoB paspaboTtaHa Ha ocHOBe DenepaabHOTO
rocyJJapCcTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CpeIHero 00IIero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUM, MNPEABIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa30oBaHUIO, WU TPAJULUM POCCUHUCKOTO 0Opa3oBaHUS.
Peanu3zainus nporpaMmmel 00ecieYMBaET OBJIA/ICHUE KIIFOUEBBIMU KOMIIETEHIUSMH,
COCTaBJISIIOLIMMHU OCHOBY JJII CaMOpa3BUTHSI M HENPEPBIBHOIO 0Opa3oBaHMUs,
LIEJIOCTHOCTh OOUIEKYJIbTYPHOTO, JIMYHOCTHOTO W I[O3HABATEIbHOIO Pa3BUTHUSA
JUYHOCTU 00YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTp y4eOHOro Kypca TreOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYCJIOBJIEHa MPAKTHUYECKOW 3HAYMMOCTBbIO METANpEeAMETHBIX U
PEAMETHBIX PE3yJbTaTOB OOYyYEHHS T€OMETPUU B HAMPABICHUH JTUYHOCTHOTO
pazBuTHsl oOydarommxcs, ¢GopMupoBaHus (YHKIHOHAILHOW MaTeMaTHYEeCKOU
IPaMOTHOCTH, U3YYCHUS APYTUX YICOHBIX AUCIUIUTHH. PazButne y oOydaronuxcs
NPaBUJIBHBIX TPEACTABICHHH O CYIIHOCTH M TMPOUCXOXICHUU TEOMETPUUYCCKUX
a0CTpakIuii, COOTHOIIEHUU DPEATBHOTO W HUJEAIBHOTO, XapaKTepe OTpaKEHUs
MATEMATUYECKOM HAyKOM SBIEHUW M NPOLUECCOB PEATBHOIO MHPA, MECTE
TCOMETPUH B CHCTEME HaYK M POJIM MAaTEMAaTHYECKOTO MOJICTTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalUXCs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTaiuud B
COBPEMEHHOM OOIIIECTBE.

['eomerpus sBIseTCSI OAHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPETHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUS Kak
JUCITUTIIINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TyMaHUTAPHOM.

Jlornyeckoe MblUieHUe, (HOpMUPYEMOE OPU H3YYEHUH OOyHarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TTOCTPOSHUHU IETIOYKH JJOTHYECKHUX YTBEPIKICHHUM
B XOJIe peUIeHUs TEOMETPUYECKUX 3ajady, YMEHHUE BBIJBUTaTh U OIPOBEPraTh
TUTNIOTE3bl HETOCPEACTBEHHO HCIONB3YIOTCS MPU PEIICHUH 3a/Ja4 €CTECTBEHHO-
HAyYHOTO IUKJIA, B YACTHOCTH M3 Kypca (QU3HKH.

YMeHune OpHEeHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYILIECTBEHHYIO POJIb BO
BCEX 001acTsIX NeATeIbHOCTH uenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, (QopMma
OTPaXCHHsI OKPY’KAIOIIETO MHpPA, YCIOBHUE YCIEUTHOTO MO3HAHUS M aKTHUBHOTO
npeoOpa3oBaHusl  JEHUCTBUTENHHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENUHSIET pa3Hble BUIbI YYEOHOW U TPYAOBOW JAESATEIBHOCTH,
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SBJISIETCS OJAHUM M3 TPOGECCHOHAIBHO BaXXHBIX KadyeCTB, MO3TOMY aKTyajbHa
3aja4a (HOpMHUPOBaAHUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIILICHHUS Kak
Pa3HOBHUIHOCTH OOPA3HOrO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAaKTUYECKOMN JAEATEIbHOCTH 0 MHOTUM HAIPaBJICHUSIM.

[lens ocBoenusi mporpaMmbl yd4eOHOro kypca «l'eoMerpusi» Ha 0Oa30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTeibHOE M OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcsi  4yepe3  oOecredyeHWe  BO3MOXKHOCTH  MPUOOpETeHUs |
WCMOJIb30BAHUSI CHCTEMATUYECKUX TIE€OMETPUUYECKMX 3HAHUM W JICWCTBUM,
criel(pUUHBIX TEOMETPHUH, BOZMOKHOCTH YCIICIIIHOTO MTPOAOJIKEHUSI 00pa30BaHUs
0 CTEIMANIbHOCTAM, HE CBSI3aHHBIM C TIPUKJIAAHBIM UCTIOIB30BAHHEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMpeAHA3HA4YEHA JIJIst
00yUaroIMXCsl CpeAHEN KO, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUM
Ha ypOBHE OCHOBHOIO 001Iero oobpazoBanus. Takum oOpazom, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKUE YMEHHs, CBSI3aHHbBIC
co crnenu(puKod TEOMETPUU M HEOOXOAMMBIC I KU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh HM3YYHUTh I'€OMETpHUIO Ooiiee
rIyOOKO, €CJIM B JalIbHEHMIIEM BO3HUKHET HEOOXOIUMOCTh B I€OMETPUUYECKHUX
3HaHUSX B IPO(ECCHOHALHOMN A TEIbHOCTH.

JlocTikeHre 1eJIM  OCBOCHHS TMPOTpaMMbl 00€CTIeUnBacTCs pelIeHUuEM
COOTBETCTBYIOIIMX 3anay. [lpuoputeTHeIMU 3ajadyaMH  OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHEe B 10—11 kitaccax sBisitoTCs:

e (opMupoBaHuE TpEACTaBICHUS O TEOMETPUM KAaK YaCTH MHUPOBOUH

KYJbTYPhl U OCO3HAHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOTPAHHHUKAX M TeJaX BpallleHUS
KaK 0 BOKHEUIINX MaTEMaTUUECKUX MOJEIISIX, MTO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIC SIBICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHue yMeHMs pacro3HaBaTh Ha YepTekax, MOJACISIX U B
peaJbHOM MHPE MHOTOTPaHHUKH U TeJia BpalleHUS;

e OBJIAJICHUE METOJaMHU pPEIICHUs 3a7a4 Ha MOCTPOSHUs] Ha H300paKeHUSIX
MPOCTPAHCTBEHHBIX QUTYP;

e (opMupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHUSIMUA O
MHOTOTPaHHUKAX U TeJlaX BPalIEHUs] U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIIOB  3ajay;
dbopMHUpOBaHWE yMEHHUS TPOBOJWTH HECIOXHBIC JOKa3aTeIbHBIC
paccyXJeHusi B XOJI€ PEIICHUs] CTePEOMETPUUECKUX 3a7ady MU 3ajad ¢
MPAKTUYECKUM COJICPKaHUEM;

e pa3BUTHE  UHTEUIEKTYaJIbHBIX W TBOPYECKUX  CHOCOOHOCTEH
oOydJaronuxcsi, MO3HABATEIbHON  AKTUBHOCTH, HCCIEJOBATEIbCKUX
YMEHHI, KpUTUYHOCTU MBIIIJICHNUS;
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e (opmupoBaHue (yHKIIMOHAILHOU TPaMOTHOCTH, pEeNIeBaHTHOM
r€OMETPUU: yMEHUE pAclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
HNOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX MKU3HEHHBIX
CUTyallUsiIX U IPU U3YYCHHH APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUA
3aBUCUMOCTEN W 3aKOHOMEpPHOCTEH, (OpPMYyJIHpOBAaTH KX Ha A3BIKE
reOMETPUH U CO3aBaTh FEOMETPUUECKUE MOJIEIH, IPUMEHITh OCBOCHHBIN
reOMETPUYECKHI ammapar Juisl pPElIeHUs IPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HTHTEPIPETUPOBATh U OLICHUBATh MOJIYYEHHBIE PE3YJIbTaThI.

OTAMYUTENEHON OCOOEHHOCTBIO NPOTpPaMMbl SBIISIETCSI BKIIOYEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro MW3y4YeHWs 3aJad, peulacMblX Ha YpPOBHE
MHTYUTHUBHOTO IO3HAHUS, U ONpeIeIEHHBIM 00pa30M OpraHrW30BaHHas paboTa Hajll
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTMYECKOIO U MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJHUPYET MPOTEKAHHE WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHHUIO MPEIMETA.

[Ipennourenue oTnaéTcs HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEI OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOU IEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
YyYaIIUXCA B Kypce CTEpPEOMETpPUM IPOBOAMTCS 3a CYET pEUIeHUs 3a7a4 Ha
CO3/IaHHE  TPOCTPAHCTBEHHBIX 00pa3oB M  33Jad Ha  OIEpPUPOBAHUE
MPOCTpPaHCTBEHHBIMU oOpazamu. Co3manue oOpa3za TPOBOAMUTCS C OMOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHHME O00pa3oM — B YCIOBHUSIX OTBIEYEHHUS OT
HarJIAIHOCTH, MBICIECHHOT'O U3MEHEHUS €r0 HCXOAHOTO COJAEPKAHUS.

OcHoBHBIE coaepkaresibHble JIMHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ IIOCKOCTH B MPOCTPAHCTBEY, « Tena BpameHus»,
«BeKTophl 1 KOOPAMHATHI B MPOCTPAHCTBEY». DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacupenensaercss He TOJBKO II0 COJEp)KaTeNIbHBIM JIMHHMSM, HO M IO ToJaM
00yUYeHHS Ha yPOBHE CPEAHEr0 00IIero o0pa3oBaHus.

Conepxxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM
OCBOEGHHMSI pabouell MporpaMmbl, paclnpeienéHHbIM MO0 TojJaM OO0ydeHus,
CTPYKTypUpPOBaHO TakuUM oO0Opa3oM, 4YTOOBl OBJIAJEHUE TIE€OMETPUUYECKUMU
MOHATUSAMM U HABBIKAMU OCYILECTBISIIOCH OCIEA0BATENBHO U TOCTYNATENIBHO, C
cOOJII0JIEHUEM MPUHIINIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHUCTEMY TI'€OMETPUUYECKHUX MPEICTABICHUN OOydaroluXcs, paclupss U
yrayOssist e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomerpuun otBoautcs 2 yaca B Henelo B 10 kinacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa roga oOydenus - 102 yueOHbIX yaca.
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COJEPXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHS  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBo. lloHATHE 00 aKCHMOMAaTMYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHne MpsAMBIX B NPOCTPAHCTBE: IE€PECEKAIOIIHECH,
napajulelibHble W CKpeuuBaronmecs mnpsamble. [lapainenpsHOCTh NpSIMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE IPsIMBIE B  IIPOCTPAHCTBE;
[IapaJUIEIbBHOCTh TPEX MPSAMBIX; MAPAJUIEIBHOCTh NPSAMOM M IJIOCKOCTH. YTUIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YTOJd MEXAy MNPSIMBIMA B IPOCTPAHCTBE.
[TapayutenbHOCTH IIJIOCKOCTEH: [apaJuleJIbHbIE  ILIOCKOCTH; CBOMCTBa
napajiebHbIX IuiockocTel. [lpocTteifine mnpocTpaHcTBeHHBIE (UTYypBl Ha
IJIOCKOCTH: TETpa’ap, KyO, mapauieenunen; mocTpOeHNUE CEYeHUH.

[leprieHAMKYAAPHOCTD MPSAMOU U IUNIOCKOCTH: MEPIICHANKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajulesIbHbIE W NEPIEHAUKYJSIPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJIAPHOCTH IMPSAMOW M IUIOCKOCTH, TEOpeMa O NPsIMOM
MEPIECHANKYIAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKIYy NPSMOU M
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHMHBIM yrojJ JBYTPAHHOIO  yIJia.
[leprieHAMKYISIP ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 TUIOCKOCTH, PACCTOSTHHAE
OT TMNpsMOM A0  IJIOCKOCTH,  MPOEKIHUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHAMKYAAPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHIUKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o0 TPEX NMEPNECHAUKYIAPAX.

MHOrorpaHHUKH

IToHATHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; TpaHu U OCHOBAHUSI MPU3MBI; psiMasi 1 HAKJIOHHAs MPU3MBbI; OOKOBasi U
IIOJTHAs IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajulesienunes U ero cpoucrsa. I[lupammupma: n-yrospHas nupamMuzaa, rpaHud U
OCHOBaHHUE MUpPaMUIbl; OOKOBas U MOJHAS MOBEPXHOCTh NUPAMU/IbL; PABUIIbHAS U
yCeY€HHass MNHUpamMuja. OJEMEHTbl NOpu3Mbl W nupamuasl. lIpaBuiibHbIE
MHOI'OTPAHHUKH: MOHATHE IPABWIBHOTO MHOIOTPAHHMKA; IPAaBUJIbHAs IIPU3MA U
IpaBWIbHAs NUPAaMHUIA; INPABUIIbHAs TPEYroJibHas NUPaMHUAA WU IPABUIIBHBIN
teTpasap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOTPAaHHUKAaX: OKTadIp,
noaeKadip U ukocaxap. CeueHus: NprU3Mbl U TUPAMHUIBI.

CummeTpHst B NMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTH.  DJEMEHThl CUMMETPUM B NOUpaMuAax, MapauieJenuienax,
IPaBWJIbHBIX MHOTOTPAHHUKAX.
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Bbluucinenue »1€eMEHTOB MHOIOTPAaHHUKOB: péOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOI MOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSMON MPU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW IPU3MBIL.
[Inomanes OOKOBOW MOBEPXHOCTH W MOBEPXHOCTH MPABUJIBHON MHUPaAMHUJBI,
TeopeMa O TIulomaau yced€HHoM mnupamuibl. [lonstue o0 o0béme. OO0BEM
OUPAMUJIBL, TPU3MBI.

[Tono6uble Tema B mnpocTpaHcTBE. COOTHOUICHUS MEXIY IUIOUIaAsIMU
MTOBEPXHOCTEN, 00bEMAMU MOJOOHBIX TEJL.

11 KJIACC

TeJsia BpameHust

Muimaapryeckas ITIOBEPXHOCTb, oOpa3yromue HUJIMHIPUYECKOM
NOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEpXHOCTU. llunuHap: ocHOBaHusS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIass W OCh, IJIOMAAb OOKOBOW M TMOJHOU
MTOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yroUMe KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepXHOCTU. KOHyC: OCHOBaHUE U BepIlIMHA, 00pa3yromias
U OCh; IUIOHMAAhL OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrollne U BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AHMAMETpP; IUIONMIAJb MOBEPXHOCTH CQeEphl.
B3auMHoe pacnionioxkeHue cepsl U MIIOCKOCTH; KacaTeabHas MII0CKOCTh K cdepe;
IJI0IAIb CEPHI.

N300paxxeHue Ten BpauieHus Ha MII0CKOCTH. Pa3BEépTka HMIIMHpa U KOHYCA.

KomOuHanmu Ten BpalleHuss M MHOTOIMPAHHUKOB. MHOrOrpaHHUK,
OMHUCaHHBIN OKoJI0 cdephl; cdepa, BOHCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tousite 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BEMOB Teil. TeopeMa 006 00bEMe
OpsIMOYTOJIBHOTO TMapajuienenunena v ciaeactBuss u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u 1mIomaab chepsl.

[lono6usle Tema B mnpocTpaHcTBe. COOTHOUICHHS MEXIY IUIOLIAASIMU
MOBEPXHOCTEN, 00bEMAMU MOJOOHBIX TEJL.

Ceuenus wmwiMHapa (mapaielbHO M TEPHEHAUKYISIPHO OCH), CEUCHHUS
KOHyca (mapaieIbHOE OCHOBAaHUIO U IMPOXOJSIIEe Yepe3 BEpIIMHY), CEUCHMs
niapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha minockocT U B mpocTpaHcTBe. Clo)KeHHe U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YKCIIO. PaznokeHne BEKTopa o TpEM HEKOMILJIaHAPHBIM
BekTopaMm. lIpaBuno mnapamnenenunena. Pemenwe 3agay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBujl JCUCTBUU C BekropaMu. IlpsAmoyrosibHasg cucrema
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koopauHat B mpocTtpaHcTBe. Koopnunatel Bektopa. IIpocreiimue 3amauud B
KOOpJIMHATAaX. YTod Mexay Bekropamu. CKalsipHOE MPOU3BEIIEHUE BEKTOPOB.
Boluucnenue yrioB MexXIy NPSMBIMH U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIHN
METO/I IIPU PEIICHUU F€OMETPUUYECKUX 3a]1ay.
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IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJbTaThl OCBOEHUSI MPOrpaMMbl y4EeOHOTO MpeaMeTa
«MaremaTruka» XapaKTepU3yrTCs:

I'paxknanckoe BocnuTanume:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOHN TO3UITMH 00YUaIOIIETOCS KaK aKTHBHOTO
U OTBETCTBEHHOTO YJ€HAa POCCHUHCKOr0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH,
IpoIeAyp TpaxJaHCKOTO oOIecTBa (BBIOOpPHI, OMPOCHI U TIP.), YMEHHUEM
B3aUMOJICMCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKIUAMY U HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON Ipak IaHCKOW MJACHTUYHOCTH, YBAKCHHS K
MPOILIJIOMY Y HACTOSIILIEMY POCCUMCKOW MaTEMATUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUUCKUX MATEMATUKOB U POCCUUCKON MATEMATUYECKOM LIKOJIbI,
K HCIOJIb30BAaHMIO ATUX JOCTIKCHUH B JPYTrUX HaykKaxX, TEXHOJOTHIX, chepax

3KOHOMHKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HAHUEM Iy XOBHBIX LIEHHOCTEN POCCUKCKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO CO3HAHMS, OJTHUYECKOrO TOBEJCHUS,
CBSI3aHHOT'O C MIPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUIN HayKH U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMUYMUBOTO Oy IyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAs ACTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHHH, PaCCYXICHUI;
BOCIIPUUMYMBOCTHIO K MATEMATUUECKUM aCTIEKTaM Pa3INYHbIX BUOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHITh MaTeMaTUYeCKue 3HaHUS B
MHTEpecax 3JI0pOBOro B 6e30macHoro o0pasa >KM3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 370pOBBIO (3I0POBOC MHUTAHHE, COATAHCHPOBAHHBIA PEKHUM 3aHATHU M

OT/IbIXA, peryJisipHas busnueckas aKTUBHOCTb); bu3UecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOU
NEATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; MHTEPECOM K
pa3auuHbIM  cdepaM  MpoQecCHOHAIbHOW  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKON MU €€ MPHIIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BBIOOP
Oynymeil mnpodeccun U peaiv30BbIBAaTh COOCTBEHHBIE KU3HEHHbBIC IUIAHBI;
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FOTOBHOCTBIO U  CIOCOOHOCTBIO K  MaTreMaTHYeCKOMYy OOpa3oBaHUIO W
caM000pa30BaHHMIO Ha TPOTSHKEHWH BCEH JKWU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YyYacTHUIO B PEIICHUHU PAKTHYECKHUX 3a]]a9 MaTeMaTHIECKOW HAITPABICHHOCTH.

JKO0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO HKOJOTUYECKON KYyJIbTYphl, TOHHUMAHUEM BIASHUS
COIMATTbHO-PKOHOMHYECKHUX TPOIECCOB HA COCTOSIHHE MPHUPOAHONW M COIMAIBHOMN
Cpenbl, OCO3HAaHHWEM TJ00aTBbHOTO XapakTepa OSKOJOTMUYECKHX MPoOJeMm;
OpUCHTAIMECH HAa MPUMEHEHHE MAaTEMaTUYeCKWX 3HAHWM Ui PeIIeHUs 3aaad B
0o0JlacTH  OKpYyXaromed Ccpeapl, IUIAHUPOBAHHUS IMOCTYMIKOB W OIEHKH HX
BO3MOJKHBIX MTOCJICICTBUH /TSI OKPYXKAIOIICH CPE/Ibl.

LleHHOCTH HAYYHOTO O3HAHUSI:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKM W  OOIISCTBEHHOHW TMPAKTUKH, ITOHUMaHHUEM
MaTeMaTHYeCKONH HayKH Kak c(epbl 4YeIOBEUECKON NeATeIhbHOCTH, DITAloB &
Pa3BUTUS M 3HAYUMOCTH ISl DPA3BUTHs [UBUJIM3AIMM, OBIAJCHUEM S3BIKOM
MaTeMaTUKd M MaTEeMaTUYECKOW KyJIbTypOod KaK CPEJCTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIbHOCTD
WHAUBUIYATBHO U B TPYIIIIC.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOCHHUS MPOTPaMMbI y4eOHOTO TpeaMeTa
«MaremaTuka» XapaKTePHU3yIOTCS OBJIaJICHUEM YHUBEpCaTbHBIMU
NO3HABAMENbHBIMU  OCLCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHIMU
0eliCmeUaMU, YHUBEPCATIbHBIMU De2YIAMUBHLIMU 0eUC8UIMU.

1)  Vuusepcanvuvie  no3maeamenvHvle  Oelicmeus,  obecnevyusaOm
Gopmuposanue 06a308blX KOSHUMUBHBIX NpOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJHCalowje2o  Mupa,  NpUMeHeHUue  J0SUYECKUX,
ucciedo08amenbCKux onepayutl, ymeHui pabomams ¢ ungopmayuet).

ba3oBble JJornueckue aeiicTBU:

e BBIABIISATH M XapaKTEPU30BATh CYIICCTBEHHBIE TPU3HAKN MAaTEMAaTHIECKUX
O00BEKTOB, TOHATHA, OTHOIICHWA MEXIY IMOHATHIMH; (HOPMYIUPOBATH
ONpeJeCHUsT  TOHATHUW, YCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK
KJaccu(uKaluu, OCHOBAaHMS sl OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHHUMATH, (POPMyIHpPOBaTH W MPeOOPa3OBBIBATH  CYXIACHUS:
YTBEPAUTEIIBHBIC W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABJIATH  MaTEeMaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeuuss B (aKkTaxX, JAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;
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npeasiaraTh ~ KpUTEPUU  JJI1  BBISIBICHUS  3aKOHOMEpPHOCTEH |
IIPOTUBOPEYU;

e JI€JIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUYEHUN, YMO3AKIFOUEHH 110 aHAJIOTUH;

e TMPOBOJHTH CaMOCTOSATEIHO JI0Ka3aTesIbCTBa MaTeMaTUYECKHX
YTBEPKICHUH (MPsSIMbIE M OT IPOTUBHOTO), BHICTPAUBATh apIyMEHTAIIHIO,
OPUBOJUTh MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJIbI;

e BbIOMpaTh crnoco0 pemeHus y4eOHOW 3aJayu (CpaBHMBATh HECKOJIbKO
BApUMAHTOB peElLIEHUs, BBHIOMpaATh HauboJee MOAXOIAUIMNH ¢ Y4ETOM
CaMOCTOSATEIIHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbCcKue 1eMCTBUA:

e HCIOJB30BATh BOIPOCHl KAK MCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIHUE MPOTHUBOpEUUe, MpoliIemy,
yCTaHABIMBAaTh HMCKOMOE€ M  JlaHHOe, (OpMUPOBaTh  THIIOTE3Y,
apryMEHTUPOBAaTh CBOIO MO3ULINI0, MHEHUE;

e TMPOBOJMTH CaMOCTOSTEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHME TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro
O0BbEKTa, SIBICHUS, WIPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MeXay
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENBHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOBI 10 PE3yJIbTaTaM
IPOBEJEHHOTO HAOJIOECHUS, MCCIEIOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUH;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE IMpOIECCa, a TAKXKE BbIJBUTATh
MPEANOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBHSX.

Pa6ora ¢ nundpopmanmueii:

e BBIBIATH JAeDUIUTH WHODOPMAIMHU, NTAHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U JUIsl peLICHUs 3a/1a4u;

e BbIOMpaTh UHPOpPMALMIO U3  HMCTOYHHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MH(OPMALIUIO
pa3IMYHbIX BUIOB U (POPM MPEICTABICHNUS;

e CTPYKTYypHpPOBaTh MH(POPMALIUIO, IPEICTABIATh €€ B Pa3IM4HbIX Gopmax,
WJLTIOCTPUPOBATH TPAPUUECKU;

e OLICHUBATH HaJEKHOCTD uH(popMauu o CaMOCTOSITEJIBHO
c(OpMYJTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvnvle KOMMyHukamugHwvle Oelicmeus, o0becneuusarom

CchOPMUPOBAHHOCb COYUANBHBIX HABLIKOS 00VUAIOUUXCHL.

OO0uenue:
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e BOCIpPUHUMATH U (OPMYJTUPOBATh CYXICHUS B COOTBETCTBUHU C
YCJIOBHSIMU U LEJSIMU OOLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M IMHUCbMEHHBIX TEKCTAaX, AaBaTh IOSCHEHUS IO
XOJly PELICHHUs 3a7a4l, KOMMEHTUPOBATH IMOJYyYEHHbBIN PE3YNbTAT;

e B X0ji€ 00CYXJI€HHS 337aBaTh BOIIPOCHI IO CYILECTBY 00CY X AAEMOM TEMBI,
poOJIEMBI, perIaeMoi 3a7a4uu, BhICKa3bIBaTh UJECH, HAIICIICHHbIE HA TTOUCK
pELICHUS; COINOCTaBIATh CBOM CYXKIECHHS C CYXICHHSAMH JIPYTHX
YYaCTHUKOB JAHaliora, OOHapy»uBaTh Pa3jiM4le U CXOJCTBO NO3ULUI; B
KOPPEKTHOH hopMe POpMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAXKECHMUS;

e TPEACTaBIATH  pE3ydbTAaThl  pEIICHHS  3aJadyd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMS,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHSI C YIE€TOM 3a7a4 MPE3CHTAIMH U OCOOEHHOCTEH ayIUTOPHUH.

CotrpyaHuyecTBo:

e TOHWMATh W  UCHOJIB30BaTh  TPEUMYIIECTBA  KOMAHAHOW W
WHUBUTyATFHOW pabOTHI TP PeIIeHUH YIeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOHM JESATENHHOCTH, TIUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpeaensTh BUIAbI paboT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC
U pe3yabTar paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIFOCH;

e yYYacTBOBATh B TPYMIIOBLIX (popMax paboThl (00CYKaeHNUsI, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbD» W WHBIC), BBINOJIHATH CBOI YacTh pPaOOTHI U
KOOPJIWHHPOBATh CBOM JICWCTBHS C JPYTUMH YJICHAMU KOMAaH/IbI;
OIICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
chOpMYITUPOBAaHHBIM YUYACTHUKAMU B3aHMOICHCTBUSI.

3) Vuueepcanvuvie  pecynamuenvle  Oelicmsus, obecneyugarom

Gopmuposane CMbLCIO8bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKO8 TUYHOCU.

Camoopranusanus:

e COCTaBJISITh IUJIaH, AITOPUTM PEIICHHS 3a]]a4H, BHIOUPATh CIIOCO0 peIICHHUs
C Y4€TOM HMEIOILIUXCSI PECYPCOB M COOCTBEHHBIX BO3ZMOKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHHUH C YIETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

e BJIAJCTh HaBBIKAMU IMIO3HABATEIBHONW pEQIICKCUU KaK OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI W MBICIHUTEIBHBIX IMPOIECCOB, UX PE3YyJIbTATOB;
BJIAQJIETh CHoco0amMu CaMOMPOBEPKH, CaMOKOHTpOJIA Tpolecca u
pe3ynbTaTa penieHUus MaTeMaTHIeCKON 3a/1a4u;

e TPEIBHIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TIPH PEIICHUU
3a/ladyd, BHOCHUTH KOPPEKTHMBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAHACHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;
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e OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEJIU M YCIOBUSIM, OOBSICHSTH
MPUYUHBI JOCTH)KEHUS WM HEJIOCTHIXKECHHUS PE3yJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, MIPsAMasi, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX NIPHU PELICHUU
r€OMETPUYECKUX 3a7a4.

OnepupoBaTh NOHIATHAMU: APAUIEIBHOCTD U MEPIIEHIUKYISIPHOCTh MPSIMBIX
Y ITIOCKOCTEH.

KrnaccudunupoBarh B3aUMHOE pacHoOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHSAMU: JIBYTPaHHBIM YroJi, TpaHW ABYIPAHHOIO YTIa,
pedpo IBYTpaHHOTO yTja; JUHEHHBIM Yroyl ABYTPAHHOIO YIJIa; TpajycHas Mepa
JBYTPaHHOTIO yIJia.

OnepupoBarh TMOHSITUSMH: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKIIBIHA
MHOTOTPAHHUK, JIEMEHTbl MHOTOrPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHHKOB (MUpamMuia; MpU3Ma,
MPSMOYTOJIbHBIN Napaienenunes, Kyo).

KnaccuguuupoBaTh ~ MHOTOIpaHHUKH,  BbIOMpass ~ OCHOBaHUA A
kjnaccuukanuyu (BBIMYKIbIE M HEBBINYKJIblE MHOTOTPAaHHUKH; TPaBUIIbHbBIC
MHOTOTPaHHUKH; IIPSIMbIE U HAKJIOHHBIE MPHU3MBbl, TAPAJUICIICTTUIIE/IbI).

OnepupoBaTh NOHATHAMU: CEKYILAs IIJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHLMUIIBI TOCTPOEHUSI CEYEHUH, UCTIOJIb3YSI METO]T CIIE/I0B.

Ctpouth ceueHHSI MHOTOTPAHHUKOB METOAOM  CIIEJIOB,  BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BETMYUH N0 00pa3laM uiu
aNrOpUTMaM, NPUMEHSS WU3BECTHbIC AHAIMUTUYECKHE METOAbl MPHU PELICHUU
CTaHJIaPTHBIX MATEMATHUYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSTHUM MEXAY IBYMs
TOYKaMH, OT TOYKH JI0 MNPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS TPSIMBIMHU.

Pematsb 3a1aun Ha HaX0K/JI€HUE T€OMETPUUYECKUX BEJIMYMH 110 00pa3Lam Win
aNropuTMaM, NPHUMEHSS W3BECTHbIE AHAIUTUYECKHE METOJbl MpPH PELIECHUU
CTaHAAPTHBIX MAaTEMaTHYECKHUX 3aJad Ha BBIYUCICHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCA TPSIMBIMU, MEXKIYy MPAMOM M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX yTJIOB.
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Boruucasate 00bEMBI U TJIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupamuza) ¢ OpuMeHEeHueM (GOpMyJ; BBIUKCIATH COOTHOUIECHUS MEXIY
IUIOIIA/IIMU MTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTb NOHATUSMU: CHMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb M
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HMH(POPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYI0 Ha YepTrexax M
PUCYHKaX.

[IpuMeHATh TeoMeTpuyeckue QakTbl ISl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MpeaoIararoliiX HECKOJIbKO IAaroB pEeuIeHus, €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOM (hopMme.

[IpuMmensaTs mpocTeWMe NpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI [P PELIEHUH CTEPEOMETPUUECKUX 3a4ad.

IIpuBOoaUTE HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHWS HA NPAKTHKE: aHAIW3UPOBATH PEaIbHbIC
CUTyallUM W TPUMEHATh HW3YYEHHBIC IOHATHS B IIPOLIECCE IOUCKA PEUICHUS
MaTeMaTHYecKu CGHOPMYJIMPOBAHHOW MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BAaHUEM F€OMETPUUECKUX MOHATHI U TEOPEM, annapara aareOphl; pemaThb
NPAKTUYECKUE 3a]a4H, CBA3aHHBIE C HAXO0XKIECHUEM I'€OMETPUUECKNX BEJINYMH.

11 KJIACC

OnepupoBaTh TOHATHUSAMHU: MHJIWHIPUYECKAs IMOBEPXHOCTh, 0OOpa3yronme
HWIMHAPUYECKOW  TOBEPXHOCTH;  IWIMHAP;,  KOHUYECKas  MOBEPXHOCTD,
oOpa3yromire KOHHYECKOM MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (LUIMHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TOJIYYESHUS TEJ BpaILICHUS.

KnaccuduiupoBaTs B3auMHOE pacnoyioxeHue chepsl U MIIOCKOCTH.

OmnepupoBaTh MOHITHSAMU: TAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOMl €O, OCHOBAHHE IIAPOBOIO CJOS, BBICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate 00BEMBI M MIIOMIAAM  TOBEPXHOCTEW Tell  BpalleHUs,
T€OMETPUUYECKHUX TeJ C MPUMEHEHHEM (HOPMYII.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OMMCAaHHBII OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaICHUSI.

BBI4ucasTh COOTHOMICHHS MEXIY IUIOMIAASIMU TOBEPXHOCTEH W 00BbEMamMu
MOAOOHBIX TEI.
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N3o0pakaTh m3ydaemble (QUTYPBI OT PYKH W C TNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00HEMHBIX
buryp: BuzI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekats, WHTEPNPETHPOBATL M MpeoOpa3oBhIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (UTYpax, MPEACTABICHHYI0 HAa YepTekax |
pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMOHATS  JIEHCTBHSI CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHUS BEKTOPA Ha YHCII0, OOBSACHATH, KAKUMH CBOHCTBAMHU OHU 00JIaTaf0T.

[IpuMeHaTh MpaBUIIO apaICICHUIIEAA.

OnepupoBaTh MOHIATHAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE TIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIS
BEKTOPBHI.

Haxomuth cyMMy BEKTOPOB U ITPOU3BEICHNE BEKTOPA HA YUCIIO, YTOJI MEKITY
BEKTOpaMH, CKaJIIpHOE TIPOM3BEICHUE, pacKiIaiblBaTh BEKTOp II0 JBYM
HEKOJTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT.

[IpumenaTp TeoMeTpudeckue (akTbl ISl PEIICHUS CTEPEOMETPUUSCKHUX
3aJ1a4, IMpEeIIoararoInX HeCKOJIbKO MIaroB PENICHUs, €CIIH YCIOBHUS IPUMEHEHUS
3a/1aHbl B IBHOM popme.

Pemate mpocrelimme reoMeTpuUecKrUe 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemates 3amaum Ha J0KA3aTEeIbCTBO MATEMATHYECCKUX OTHOIICHHHA U
HaXO0XJICHUE TEOMETPHUSCKHUX BETMUMH 10 00pasiaM WiIi alrOpUTMaM, PUMEHSIS
U3BECTHBIC METOJIbI MIPU PEIICHUH CTaHIAPTHBIX MaTEeMAaTHUECKUX 3a/1a4.

[IpuMeHATh MpOCTEHIIHKEe MPOTPaMMHBIE CpPEICTBA H  DJIEKTPOHHO-
KOMMYHHUKAITMOHHBIC CHCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKHUX 3a/1ad.

[IpuBoauTH TpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MpUpPOAEC U
KU3HH, PACIIO3HABATH MPOSBICHNUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TMONMy4YeHHBIC 3HAHWS Ha TPAKTUKE: aHAIW3WPOBATH PEabHBIC
CUTyalldd W TPHUMEHSTh H3yYCHHBIC TIOHATHS B TIPOIECCE TOWUCKA PEIICHUs
MaTEeMaTU4YeCKh C(HOPMYIHPOBAaHHOW TPOOIEMBI, MOICIUPOBATH pEaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, WCCIENI0BAaTh IOCTPOCHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T'€OMETPUUYSCKHX ITOHATHH U TEOPEM, allliaparta anreOpsl; penaTh
NIPAKTHYECKHE 3a/1a4H, CBSI3aHHBIC C HAX0XKJICHUEM I€OMETPHUYECKIX BEJIMYMH.

HokymeHT co3paH B anekTpoHHon copme. Ne 41 ot 16.05.2024. Vicnonnutens: aneesa IN.M. ' INEKTPOHHbBIA
Ctpanuua 14 u3 19. CtpaHuua cosgaHa: 16.05.2024 13:28 ¥ TATAPCTAH



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
w/n EpOrpAMMEI Beero Kontpoubnbie | IIpakTmue
padoThI padoThI
1 BBenenune B crepeoMeTpHio 10
) [Ipsimble ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 YIubl MeXAy IPSAMBIMU U INIOCKOCTSMHU 10 1
5 MHoOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUs], PACCTOSHUSA U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0
HokymeHT co3paH B anekTpoHHon copme. Ne 41 ot 16.05.2024. Vicnonnutens: aneesa IN.M. ' INEKTPOHHbBIA
CtpaHnua 15 13 19. CTpaHuua cosaanHa: 16.05.2024 13:28 =¥ TATAPCTAH



11 KITACC

KoanuecTBo yacos
HanmenoBanue pa3ieoB U TeM
Ne n/m KourpoJububie | IlpakTur
MPOrpaMMbl Bcero
padoThI padoThI
Tena BpameHus 12
2 OOBEMEI TET 5 1
BekTopsl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IICHHE, . 1
CHCTEeMaTH3aIis 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0
HokymeHT co3paH B anekTpoHHon copme. Ne 41 ot 16.05.2024. Vicnonnutens: aneesa IN.M. B INEKTPOHHbBIA

CtpaHuua 16 u3 19. CtpaHuua cosgaHa: 16.05.2024 13:28 ¥ TATAPCTAH
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HokymeHT co3paH B anekTpoHHon copme. Ne 41 ot 16.05.2024. Vicnonnutens: aneesa IN.M. B INEKTPOHHbBIA
Ctpanuua 18 us 19. CtpaHuua cosgaHa: 16.05.2024 13:28 ¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 41 ot 16.05.2024
MHnunaTop cornacoBaHnus: Maneesa .M. [npektop
CornacoBaHune nHnyumnposaHo: 16.05.2024 13:28

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Maneesa .M. A

16.05.2024 - 13:28

[okymeHT co3aaH B anekTpoHHon copme. Ne 41 ot 16.05.2024. Vicnonnutens: aneesa I'.M. N IIEKTPOHHbIA
CtpaHuua 19 us 19. CtpaHuua cosgaHa: 16.05.2024 14:00 =¥ TATAPCTAH



