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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOIO CTAaHAapTa CPEIHEr0 OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTU4eCcKOMy OOpa3oBaHUI0, W TPAAUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanmsanust mporpamMmbsl o0ecrieunBaeT OBJIACHUE KITFOUEBHIMU KOMIIETECHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOIO W TMO3HABATEIBHOI'O Pa3BUTHUSA
JUYHOCTH O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp ydeOHOro Kypca TreoOMETpHM Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METalpe/IMETHBIX U
OPEeIMETHBIX PE3yJIbTaTOB OOYYEHHUS I'€OMETPUM B HANPaBIECHUU JIHUYHOCTHOIO
pa3BuTHs OoOydaromuxcs, GopMUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHIeCKOU
IPAaMOTHOCTH, U3YUYEHHS IPYruX y4eOHbIX AUCHUIUIMH. Pa3BuTue y o0yvaromumxcs
NPABWIbHBIX MPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOUICHHM PEaIbHOIO0 M HJIEaJIbHOr0, XapaKTepe OTPaKEeHUs
MAaTEMATUYECKON HAYKOM SBJIEHUH U MTPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMaTUYECKOr0 MOJECITUPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIIUXcs, a
TaK)K€ KayecTB MBILIUICHUS, HEOOXOJUMBIX MJi1 aJanTallid B COBPEMEHHOM
oOuiecTBe.

I'eomerpust sgBisieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHErO
oOmrero oOpa3oBaHUsA, TaK Kak OO0ECrneYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAY4YHOW HAIIPaBJIECHHOCTH, TaK U TYMAHUTAPHOM.

Jlornueckoe MbIlIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYyHarOIIUMUCS
HOHSITUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LETIOUYKHU JOTHYECKUX YTBEPHKACHUN
B XOJI€ PELIEHUS TIEOMETPUYECKHX 3a7ady, YMEHUE BBIIBUTaTb M OIPOBEPTaTh
TUIIOTE3bl HEMOCPENCTBEHHO HCIIOIB3YIOTCS MPU PEIICHUM 337a4 €CTECTBEHHO-
HAy4YHOI'O MKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHre OpueHTHUPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX AEATENIbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U



IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOro ObITHs, Qopma
OTpPaXEHUSI OKPY’KAIOIIEr0 MHpA, YCJIOBHE YCIIEHNIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JAE€UCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BEIUHSET pa3HbIe BUIbl YU€OHOH U TPYAOBOU AESATENBHOCTH, SIBISETCS
OJTHUM M3 TpOo(ecCHOHaTbHO BaXHBIX KauyecTB, MOATOMY aKTyaJibHAa 3ajayda
GopMupoBaHuss |y  OOydalOLIUXCS  MPOCTPAHCTBEHHOI'O  MBILIUICHHS  Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
NOJIFOTOBKE K MPAKTUYECKON ACSITEIHHOCTH IO MHOTUM HaIlpaBJICHUSIM.
Llens ocBoeHusi mporpamMMmbl yueOHoro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 00yueHuss — o00meoOpa3oBarenTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyuarouxcs yepe3 odecrnedeHre BO3MOXKHOCTH IPUOOPETEHUS U UCTIONb30BaAHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBHUM, CHELMPUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEIIHOTO MPOJOJDKEHHS  00pa3oBaHMs IO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOJ30BAHIEM T€OMETPHH.
[Iporpamma 1o reomeTrpud Ha ©0a30BOM YpOBHE IIpEeIHA3HA4YeHa IS
00y4YaromMXcs CpeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYNUTEIbHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOro o0I1ero odpaszoBanusa. Takum oOpa3om, oOyyaromuecs Ha
0a30BOM ypOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKUE YMEHHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oH1M HIMEIOT BO3MOXHOCTh U3YUUTh FT€OMETPHUIO O0Jiee MIy0oKO, eClu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX 3HAHMUSIX B
npodeccuoHaIbHOM NeATeTbHOCTH.
JlocTikeHrne 1enM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [lpuopuTeTHBIMHM 3ajJayaMud  OCBOEHHS Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBISIIOTCS:
e (opMUpOBaHME TPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MHPOM;

e (opmMupoBaHMEe NMpeACTaBICHUS O MHOTOIPAHHUKAX U TelaX BpalleHUs KaK
O BaXXHEUIIUX MAaTEeMAaTHYECKUX MOJEIAX, MO3BOJIAIONIMX OMHUCHIBATh U
U3y4aTh pa3Hbl€ SABJICHUS OKPYKAKOLIEr0 MUPA;

e (opmupoBaHMe yMEHHS pacno3HaBaTb Ha YepTexax, MOAEIAX U B

peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpalleHUs;

e OBJAJCHHE METOJAMH PEIICHUS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX

MIPOCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaX BPaIlEHUsI U UX OCHOBHBIMHU CBOICTBaMHU;

e OBJAJACHUE  AITOPUTMAMHM  PEIIEHUS  OCHOBHBIX  THUIIOB  33J]1ay;

dbopMupoBaHHe yMEHHUS TIPOBOAUTH  HECIOXKHBIE  JIOKa3aTelbHbIC



paccyXJeHusl B XOJI€ PEUICHUs CTEPEOMETPUYECKUX 3aJad MU 3ajad ¢
MPAaKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUarOInXCs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHUS

e (opmupoBanure PyHKIIMOHATILHON TPAMOTHOCTH, PENIEBAHTHON T€OMETPHH:
YMEHHUE PACIIO3HABATH MPOSBICHUS T€OMETPUIECKUX TTOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX >KU3HEHHBIX CUTYyaIlUsX U MPU U3YYCHUU
JIpPYyrux  y4eOHBIX  MPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHUpPOBaTh UX HA A3BIKE TEOMETPHUH M CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, MPUMEHATh OCBOCHHBIH TI'€OMETPUUYECKUN
anmapar  Jajai  peuleHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATh U OLICHUBATh MTOJYYEHHBIE PE3YIIbTATHI.

OTAM4UTENHbHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEpPEOMETPHUH B HaYaje €ro U3y4eHus 3a7a4, peliaeMbIX Ha YpOBHE UHTYUTHUBHOT O
NO3HAHUSA, U ONpEeNeNEHHbBIM 00pa3oM OpraHu3oBaHHas paboTa HAJl HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JAIbHENIIEMY
U3YYEHUIO IIPEAMETA.

[Ipeanoutenue oTAaETCs HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEW OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4YaIIMXCs B Kypce CTEPEOMETPUN IPOBOIUTCS 3a CUET PELIESHUS 3a/1a9 Ha CO3aHue
IPOCTPAHCTBEHHBIX O0Pa30B W 3a7ady Ha ONEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3maHue oOpa3a TMPOBOJUTCA C OMNOPOM HA HAIJIAIHOCTh, a
oreprupoBaHUE 00Pa30M — B YCIOBUAX OTBIICUEHUS OT HATJISTHOCTH, MBICIEHHOTO
MU3MEHEHHUs €r0 UCXOIHOTO COIEPIKAHMUS.

OcHOBHBIE cozepKaTenbHble TUHUK Kypca «l'eomerpun» B 10—-11 kimaccax:
«MHororpanHukmn», «IIpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpamieHus»,
«BeKTOpBI U KOOPAUHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUN
pacnpenensieTcss He TOJIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U 10 rofaM 00y4YeHus
Ha YPOBHE CPEITHEr0 O0IIero 00pa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEIMETHBIM pe3yJbTaTaMm
OCBOCHMSI paboyell mporpaMMbl, paclpenenéHHBIM 10 TroaaM OO0y4eHWHS,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUYECKUMU
MNOHATUAMHU Y HaBbIKAMH OCYLIECTBIISLIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
COOJTI0/IEHEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYyUYaIOIMMUXCS, PACIIUPSs U
yray0msis e€, o0pa3ysi IpOYHble MHOYKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenne reomerpum orBoaurcs 2 yaca B Henemo B 10 kinacce u 1 4ac B
Hegeno B 11 kmacce, Bcero 3a Ba roja ooydenus - 102 yuyeOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  MPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauiennbHOCTB IIOCKOCTEN: HapasulesibHbIe INIOCKOCTH; CBOMCTBA apaJUIEIIbHBIX
wiockocten. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYpPHI HA MJIOCKOCTH: TETPa’p,
KyO, mapajuiesenumes]; HOCTpPOEHUE CEUCHU.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JTO TTIOCKOCTH, MPOEKINS (PUTYpPHI HA TIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IJIOCKOCTEMN: MPU3HAK MEPNEHAUKYISIPHOCTUA JIBYX IUIOCKOCTe. Teopema o Tpéx
IIEPIICHAUKYJIIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IPSMOYTOJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBusibHbIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
IpaBWIbHAs TNHpPAMHUAA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUIA W MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTIOTPAHHHUKAX: OKTad3p,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTH. DJIEMEHThI CHAMMETPHH B TUPAMUIAX, MApAIUICTCUIIEAX, TPABUIbHBIX
MHOT'OTPaHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
TUTOIIAa/Ih OCHOBAHUH, TeOpeMa 0 O0KOBO MOBEPXHOCTH MPsAMOii ipu3Mbl. [Lmomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW NHpPAaMHJIBI, TEOpEMa O
wioniaau yceu€Huoi nupaMuipl. [lonsitue 06 00béme. OObEM TUPAMUIBL, IPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOIOOHBIX TEJI.

11 KJIACC

Tesa BpalieHus

Hununapuyeckas MOBEPXHOCTb, oOpa3yrorue UUJIUHIPUYECKOM
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEPXHOCTU. [lumuHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCcTU. KoHyc: ocCHOBaHME U BepillrHa, 00pa3yromias
¥ OCh; IIJIOIIA b OOKOBOH Y MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
¥ BBICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3anmuoe pacnonoxxeHue chepbl U IIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0pakenne Te BpalieHus Ha MIIOCKOCTH. Pa3BEpTka mUIMHIApa U KOHYCA.

KomOunanuu ten BpalieHus 1 MHOTOIpaHHUKOB. MHOTOrpaHHUK, ONTMCAHHBIN
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIlCHHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 06 00béMe
OpsIMOYTOJBHOIO TMapajuienenunena u ciueAactBus u3 He€. OO0bEM UUIUHIPA,
KoHyca. O0BEM 11apa u miomaab cQepsol.

[Togo6ubie Tema B mpocTpaHcTBE. (COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJI.

Ceuenus munHaApa (mapauiebHO U NEPICHANKYISIPHO OCH), CEUCHUSI KOHYCca
(mapasnenbHOe OCHOBAHUIO U MIPOXO/SIIEe Yepe3 BEPIINHY), CEUCHHUS I1apa.

BekTopbl U KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctd U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BekTopa o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapauienenunena. Pemenwe 3amay, CBA3aHHBIX C
NPUMEHEHUEM TIpaBWJI JAEUCTBUA € BekTopamu. lIpsMoyronsHas cucrema
KOoOpAuMHAT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHAaTaX. YToil MeExJy BekTopamu. CKalsipHOE MNPOU3BEICHHUE BEKTOPOB.



Brruucinenue YTJI0B MCXKAY MNPAMBIMH H ITJIIOCKOCTSMM. KOOp)IHHaTHO-BeKTOPHBIﬁ
MCTOI IIpU pCHICHUH I'COMCTPHUICCKHUX 3aday.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro TmpeameTa
«MaremaTuka XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUMH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSIILIEMY POCCUUCKOM MAaT€MaTHUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU LIKOJIbI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrHX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMSI, OJTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTnyecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILLIEHUEM K MHpPY, BKIIOYAas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN; BOCTIPUUMUYUBOCTHIO
K MAaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U
OTJIbIXa, peryisipHast PU3nyecKasi aKTUBHOCTD); (PU3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIIBHOM AEATEIBHOCTBIO.

TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAHMEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW W €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mpodeccnrt W peamu3OBBIBATH COOCTBCHHBIC >KHU3HCHHBIC ILIAHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 Ha MPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PELICHUH NPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLMAJIBHO-?)KOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOIHOM M COLMATIBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
OpUEHTAIlMell Ha MPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU JJIsI pelieHUs 3aj1ay B
00J1acTU OKPY>KAroIel Cpe/ibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUH JIJISI OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIICCTBEHHOW TMPAKTUKH, [MOHWMaHUEM
MaTEMaTUYECKONM HayKh Kak cdepbl UYeTOBEYECKOM MAesITENbHOCTH, 3TaroB €€
pa3BUTHUS W 3HAYUMOCTH [JI1 PAa3BUTHS UUBWIN3ALHUH; OBJIAJCHUEM SA3bIKOM
MaTeMaTHKA W MaTE€MAaTUYECKOM KYJIbTYpOM KakK CPEACTBOM IIO3HAHUS MUPA;
FOTOBHOCTBIO OCYHIECTBJISATh NMPOEKTHYK) W HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHIVMBUAYAJbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«MaTemaTHKa XapaKTEePU3YIOTCS OBJIJICHUEM YHHUBEPCATbHBIMHU
NO3HABAMENbHBIMU  OCLICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHbIMU Pe2yISIMUBHBIMU OeLlCMBUAMU.

1)  Vuueepcanrvbnvie  noznasamenwvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCL (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYdCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccnedo8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBusi:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATHH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITUPOBATH
ONIpE/CIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIIGCTBCHHBIM  NpPHU3HAK
KJIaCCU(MKAIINU, OCHOBAaHHUS JJisi OOOOIICHHS W CpaBHEHHS, KPUTCPHU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (opMynupoBaTh U MNPEOOPaA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;
npeaiaraTh KPUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,



e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTHUBHBIX YMO3aKJIHOUEHUH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (IIPSAMBIE U OT IPOTHUBHOI0), BHICTPAaUBaTh apryMEHTALIHIO,
NPUBOJUTH MPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXJI€HUS U BBIBOJIBI;

e BBIOMpATh CTHOCOO pelieHuss y4eOHOW 3amayu (CpaBHHBATh HECKOIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHMS;
dbopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYHUE, MpoOIemMYy,
yCTaHaBJIMBaTh MCKOMOE MW  JaHHoe, (opMHUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN 9KCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTeMaTH4YeCKOro
Oo0BbEeKTa, SBJIECHMS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMH, SABJIEHUSIMU, MPOLIECCAMU;

e  CaMOCTOSITENBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOIO HAOIIOJEHUS, WCCIENOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIIEHHIA;

e IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLECCa, a TAKXKE BBIABUIATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

e BBIABIATH JieUIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUISI pELIEHUS 3a]1a4H;

e BbIOMpaTh MHPOPMAIMIO U3  HCTOYHMKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IMPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEACTABIATh €€ B PA3IMUYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaJEXKHOCTh uHdopmanuu o CaMOCTOSITEJILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBle  Oelicmeus,  0Oecneuugarom

choOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAIOUJUXCAL.

OOuenue:

e BOCHPUHUMATh U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
¥ LIEJISIMU OOILEHUS; SICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOJYy peuIeHus
3aJ]a4, KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JIeEMBl, perIaeMoi 3aJ1a4u, BbICKa3bIBaTh UEH, HAIIEJICHHbIE HA MTOUCK
pELICHMsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajora, oOHapyXUBaTh Pa3JIMYMe€ U CXOJCTBO IMO3ULUHN; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIaCHs, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJabTaThbl  pELIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCIIeI0BaHUs, MPOEKTA; CAMOCTOSATEIBHO BEIOMPATh POPMAT BHICTYILICHHUS
C y4€TOM 3ajia4 MPEe3eHTalUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHuyecTBo:

MOHWMATh M UCITOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U HHIUBUIYaTbHOM
paboThl MpHU pemIeHuH YYeOHBIX 3a/ady; MPUHUMATH IIeTh COBMECTHOU
NEeSITENbHOCTH, IUTAHUPOBATh  OPraHU3allMI0 COBMECTHOH  paboTHI,
pacnpenensaTh BHIBI pabOT, TOTOBAPUBATHCA, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKaeHUsI, OOMEH MHEHUH,
«MO3TOBBbIE IITYPMBD» W WHBIC); BBINOJHITH CBOIO 4YacTh pabOTHI H
KOOPJMHUPOBAThH CBOU JICHCTBUSA C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvuvie pecynamusnsle oeiicmsus, obecnewusarom opmuposanue
CMbICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanusi:

COCTaBIIATH ILJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 peIIeHHUs
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOW
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMM [IO3HABATEJIILHOM peQUieKCMM KaK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CITIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U pe3ysibTaTa
pelIeHusT MaTEMaTUYECKOM 3a1a4u;

MpEeABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUH 33/1a4U,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
JTAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IETM W YCIOBUSM, OOBSICHATH
MPUYUHBI JIOCTHKEHUSI WIM HEIOCTIKEHHUS PE3YIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



IHNPEAMETHBIE PE3YJIBTATBI
10 KJJACC

OnepupoBath MOHATUSMH: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM W CJIEACTBUS M3 HUX NPU pPELICHUU
reOMEeTPUUECKHUX 3ajau.

OnepupoBaTh NOHATHIMU: MAPAILIEIBHOCTD U NMEPIEHANKYIISIPHOCTD MPSMBIX
Y TUIOCKOCTEMN.

KnaccuduirpoBaTe B3aMMHOE pPACHOJOKEHHE NPSIMBIX M IJIOCKOCTEH B
IPOCTPaAHCTBE.

OnepupoBaTh MNOHATHAMM: JBYIPAHHBIA YIOj, TPaHW JBYTPAaHHOrO Yrija,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYTPAHHOIO YIJa; rpagycHas mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA U HEBBITYKJIBIHI
MHOT'OT'PaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IIMpaMUJa; NpHU3Ma,
IpsIMOYTOJIbHBIN Mapasuienenumen, Kyo).

KnaccudunupoBare ~ MHOTOrpaHHHUKH,  BBIOMpasl ~ OCHOBaHUS s
KJaccuPUKauy (BBIMYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IPaBUIbHbBIC
MHOIOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJIEIICTIUIIEIbI ).

OnepupoBath MOHATUSAMHU: CEKYIas MIIOCKOCTh, CEUEHHE MHOT'OTPAaHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOEHUS CEUEHHH, UCTIOIB3YSI METO/I CIEI0B.

Ctpouth ce4eHUss MHOTOIPAHHUKOB METOAOM  CJEIOB, BBIIOJIHATH
(BBIHOCHBIE) IUJIOCKHE YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTyp: BUA
CBepXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HaAXOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3lam Win
QNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOAbl MpPU PEUICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 Ha BBIYMCIIEHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMHU, OT TOYKM JIO TMPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSMBIMHU.

Pemrars 3amaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Win
aIropuT™MaM, MPUMEHSS] W3BECTHbIE AHAJUTUYECKUE METOAbl MpPU PEHICHUU
CTaHAAPTHBIX  MaTEeMaTUYECKMX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCA TPSIMBIMH, MEXKIYy NpSIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boeruncnars 00bEMBI U TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMKIa) C IpUMEHEHHEM (POPMYJT; BBIYUCIISATH COOTHOIIECHUS! MEXKTY TUTOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TT0IOOHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh NOHATHAMH: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMHMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

[TpumensaTs reomerpudeckue GakThl 1)1 pELICHUs CTEPEOMETPUUECKUX 3a/1ay,
IIPEAIIONIArarIuX HECKOJIBKO 11ar0B PELEHUs, €CIU YCIOBUS IPUMEHCHUS 3a1aHbl
B SIBHOU (hopme.

[IpumeHaTs nOpocTedive OPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBOOWTE NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B NPUPOAE H
YKU3HU, PaCIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHHUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HM3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTEMaTUYECKH C(HOPMYIUPOBAHHON MpPOOJIEMBI, MOJAEIUPOBATh pEAIbHbIE
CUTyallud Ha A3bIKE TEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHUI U TEOpEM, armnapara aareopsl; peraTh
IIPaKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.

11 KJIACC

OnepupoBaTh MOHATHAMU: LUIWHIPUYECKAs IMOBEPXHOCTh, OOpa3yrolIue
IMHAPUYECKON TOBEPXHOCTH; IMIIMH/P; KOHMYECKask IOBEPXHOCTb, 00pa3yrolue
KOHMYECKOH TTOBEPXHOCTH, KOHYC; chpepruieckasi TOBEPXHOCTb.

Pacnio3naBaTth Tena BpauieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYUYEHUS TE BpaIICHHUS.

KrnaccuduimpoBaTs B3auMHOE pacnoiioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAaHKE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Borancnsate  00bEMBI M TUIOHIAAM  TOBEPXHOCTEH TeNm  BpaICHHUS,
TeOMETPUYECKUX TeJ ¢ IPUMEHEHHEM (hopMyL.

OnepupoBatTh MOHATUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy U ONTUCAHHBIH
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAILICHHUS.

BbaucasTe COOTHOIIEHHST MEXIY IUIOMAASIMH MOBEPXHOCTEH M 00BEMaMHU
IIOTOOHBIX TEI.

N3o0paxkarh u3ydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbImonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
duryp: BuI cBEpxy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TN BPAIICHUS.



W3BnekaTh, HHTEPHIPETHUPOBATH U MpeoOpa3oBbIBaTh HMHPOPMALMIO O
OPOCTPAHCTBEHHBIX [€OMETPUUECKUX (PUrypax, NMPEACTABICHHYIO Ha uepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBHUSA CIOXKEHUsT BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHU 00JIaAAt0T.

[IprMeHsTh IpaBWIIO apaJuIeICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXKIY
BEKTOpaMH, CKaJIpHOE IIPOU3BENCHUE BEKTOPOB, KOJNIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKUCIIO, YTOJI MEXKAY
BEKTOpPAMH, CKaJsApHOEC IPOU3BEIACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3aaBaTh IIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumeHsTh reomeTpuueckue (paKkThl I pEHIEHUS] CTEPEOMETPUYECKUX 3a/1a4,
IIPEATIOJIAraloIUX HECKOJIBKO IIAr0OB PELIECHHUs, €CIIUA YCIOBUS IIPUMEHEHM 3a1aHbl
B SIBHOU (hopme.

Pemate mpocrenmme reoMeTpuyecKue 3aadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amaym Ha [10Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOLIGHUM W
HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 00pa3laM WK aJropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELICHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a1ay.

[IpumenaTes nOpocTedive OpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUUECKHUX 3a1a4.

[IprBOaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, paclO3HAaBaTh IPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpumeHATh MMONy4YEeHHbIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATh DPEaJIbHbIC
CUTyallud U IPUMEHATh HU3YYEHHBIC IIOHATHS B IIPOLIECCE IOMCKA peLICHUs
MaTEeMaTUYECKH C(OPMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE T'E€OMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKUX MTOHITHUI U TEOpEM, armapara aareopsl; peraTh
[IPAKTUYECKUE 34141, CBA3AHHBIC C HAXOKIECHUEM IT€OMETPUUECKUX BEJINYUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacoB JJ1eKTPOHHbIE
Ne (uudposbie)
W/ HaumeHoBaHue pa3esioB U TeM MPOrpaMMbl Beero Kontposabubie | IlpakTHyeckue Y T —
padoThbI padoTsI pecypeI
1 IToBTOpeHnue H3Y4EHHOTO MaTepHana 3a kypc 4 1
re€OMETPUN OCHOBHOM IIIKOJIBI.
2 BBenenune B ctepeoMeTpuio 8 1
3 [TpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 11 1
[TapannensHOCTh MPSMBIX U TUIOCKOCTEH
4 ITeprieHqUKyJIApHOCTD NPSIMBIX U MJIOCKOCTEN 9 1
5 VYrisl MeXAy NPSAMBIMHU U TUIOCKOCTSAMH 12 1
6 MHororpaHHuKN 11 1
7 O06DbEMBI MHOTOTPAHHUKOB 8 1
8 IToBTOpEHME: CEUEHMS], PACCTOSHUS U YIJIbI 5 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 8 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m | HammeHOBaHMe Pa3Ie/i0B M T€M MPOrPaMMbI Kontponbubie | [IpakTHuecKme (undpposrie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
1 [ToBTOpeHue yueOHOTO MaTepuaia 3a Kypc 4 1
reomerpun 10 kiacca
2 Tena Bpamenus 11
3 OO0BEMBI TET 5 1
4 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 9 1
5 [ToBTopenue, 0600IICHNE, CHCTEMATH3ALIUS 5 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 0
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