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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amaya (opmupoBaHusS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITCIIBHOCTH M0 MHOTUM HAmpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCIIOJIB30BAaHUSA CHUCTEMATHUYECKUX TIEeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHMTh T'€OMETPHUIO Oojiee
rIyOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHUE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiIX M IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl pEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHM OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoauTcs 2 4aca B Henenmo B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Todka, mpsMas, INIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM IMOCTPOEHUHN CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUN
Y CJIEJICTBHS U3 HUX.

B3anmHOE pacnosiokeHHEe NpPsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
IapajuleNIbHble WM CKpEIIMBaronecs mpsMble. [lapamnenbHOCTP NPSMBIX U
IUIOCKOCTEM B  IPOCTPAHCTBE: IApPAUICIBHBIE IPSIMBIE B IIPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSAMBIX; MAPAJUICIBHOCTh INMPSAMOM M IUIOCKOCTU. YTIUIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YIOJ MEXAY TMPSIMbBIMH B INPOCTPAHCTBE.
[TapannenbHOCTh IIOCKOCTEN: MapajulelbHbIE IJIOCKOCTH; CBOMCTBA MAapAJIEIbHBIX
miockoctel. [Ipocreifiirie mpocTpaHCTBEHHbIE (UTYpbl HAa IUIOCKOCTH: TETPAdIp,
Ky0, napajuiesienunes; NOCTPOCHUE CEUCHUN.

[lepneHAMKYJIAPHOCTD NPSIMOW M IUIOCKOCTH: NEPHEHAMKYJISPHBIE NPSMbIE B
IIPOCTPAHCTBE, MPSMBIE MTAPAJUICIbHBIE U MEPIICHANKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIECHINKYJIIPHOCTHA IPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHANKYIISIPHOU
IUVIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJd MEXAYy NPSAMONM U IUIOCKOCTBIO;
NBYTPAaHHBIA yroJ, JIMHEWHBIA yroia JAByrpaHHoro yria. Ilepnenaukyisip wu
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH, MPOeKLHs (PUTypbl Ha IUIOCKOCTh. [leprneHauKyaspHOCTh IIOCKOCTEH:
NpU3HAK  NEPHEHAUKYIAPHOCTH  JBYX  IUIOCKocTer.  Teopema 0 Tpéx
NEPHEHANKYIIAPaX.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIMYKIIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHoOrorpaHHuka. lIpusma: n-yrosbHas
NpU3Ma; TPAaHU U OCHOBAHMSI MPU3MBI; MpsIMas M HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTH Mpu3Msbl. [lapannenenunen, mpsMOYroJIbHbINA NapalIesIeuIe T
u ero coiictBa. [ImpamMua: N-yrojapHas nupamuja, FpaHd U OCHOBAHME MUPAMUJIBL;
OOKOBasi M MOJIHAsl MOBEPXHOCTh NMUPaMUbL; NMpaBUIIbHAA U yCEUYEHHAs] MUPAMMJA.
DNeMeHTbl MNpu3Mbl M NUpaMubl. [IpaBuUiIbHBIE MHOTOIPAHHHMKHU: TIOHSITHE
[IPaBUJIBHOTO MHOIOTPaHHUKA; NpaBWbHAs MNpU3Ma M NpaBWIbHAs NUPAMHIA;
IpaBUJIbHAS TPEYToJibHAs MUpaMKia U NMpaBUWIbHBIN TeTpasap; kyO. IlpencraBienue
O MPAaBWJIBHBIX MHOTOTPAHHUKAX: OKTA3P, NOACKa’Ap U ukocadp. CeueHus npu3mMsl
Y TUPaMU/bl.

CummeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpaMHUAaX, Napajuiejenuneaax, npaBUiIbHbIX
MHOTOI'paHHHKAX.



Bbluucienue 31eMeHTOB MHOTOIPAHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomans
OOKOBOW ITOBEPXHOCTM M TIOJIHOM TMOBEPXHOCTH MPAMOW MNPU3MBI, IUIOIIA/Ib
OCHOBAHMIi, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpAMOM Mpu3Mbl. [lnomaas 60koBOI
MIOBEPXHOCTH M TOBEPXHOCTH TMPAaBWIBHOM MNHUpPaMHUIbI, TEOPEMA O IUIOIIAAH
yceu€HHoU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXKIy IUIOMIAIIMU
OBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuaapuyeckasl TOBEPXHOCTh, 00pa3ylolue HUINHAPUUECKONU MOBEPXHOCTH,
OCh IWIMHAPUUECKON MOBEepXHOCTU. [{UMuHIp: OCHOBaHUS U OOKOBAasi MOBEPXHOCTb,
oOpasymoniasi U OCh; IJIOIIaAb OOKOBOM U MOJIHON MTOBEPXHOCTH.

Konnueckass moBEepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKOW MoBepXHOCTH. KOHyC: ocHOBaHMe M BeplInHa, 00pa3yolas u
OCh; TUIOIIA, OOKOBOM M ITOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomue 1
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: mHeHTp, paauyc, AUaMETp; IUJIONIA[b IMOBEPXHOCTU C(EpHl.
B3aumHoe pacnosiokenue cdepbl M MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b CEepHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMOuHanuu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarne 06 06béMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJILHOTO TIapaJijiesienumnena u cueAcTBus u3 He€. O0bEM NUIMHIpA, KOHYCA.
O0BEM mapa u wiomaab chepsl.

[TonoOuble Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenuns nuauHApa (MapauieNbHO U MEPHeHAUKYISIPHO OCH), CEYEHUsI KOHyCa
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTu u B mpocTtpaHcTBe. CII0KEHUE U BHIYMTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuio napawienenunena. Pemenne 3aiad, CBA3aHHBIX ¢ TIPUMEHEHHEM
MpaBui JEUCTBUM ¢ BekTopamu. [IpsiMoyrosibHass cucrema KOOpPAMHAT B
npoctpanctBe. Koopaunatel Bektopa. lIpocreiimme 3agaum B KOOpAMHATAX. YTOI
MexXy BekTopamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB. BhIUKCIIEHUE YITIOB MEXKITY
OpsIMBIMH M TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIM METOA NPU  PEIICHUH
r€OMETPUYECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTHU, YBAXKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYyrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro M OE€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccurt W peanu3oBbBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOW KYyJIbTYpPhI, TOHHMAaHWUEM BIIMSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MAaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIeld cpeapl, IIaHUPOBAHUS TIOCTYIIKOB M OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW AEsITENbHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAOUieeo0  Mupa;  NpUuMeHeHue  J102UYEeCKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBISBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemnieHus yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJIICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHHUS B COOTBETCTBHUH C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBhIpaXXaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO
XO/y pelIeHus 331a4l, KOMMEHTHPOBATH MOJIyYEeHHBIN pe3ysbTaT;

B X0/i€ 00CY>KJeHH 3a]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pEIIEHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIlUN 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh padOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIB!

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yibTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJIbTAaTOB ACATEIIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIEIBHOCTh U NIEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TrpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJis
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS HM3BECTHBIE aHAJIUTHUECKHE METOJbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECCKUX BEIMYUH MO 00pas3iaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOIIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMyua) ¢ TNOpuMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIbKO IIAr0oB PEIICHMS], ECIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIHA C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJIPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaembie (QUTYpHl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
No KosmyecTBo yacoB DJIeKTPOHHbBIE
] HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
n/n Konrpoubusie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypes:
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMbIe U TUIOCKOCTH B MTPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
3 HepHeHHI/IIEYJIﬂpHOCTL MPSIMBIX U 12
TUTOCKOCTEH
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHUSs, PACCTOSHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI Tel 5

BexTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000MIICHNE, 7 1

CHCTEeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N KoumnuectBo yacos DJIeKTPOHHbIE
°
Hara uudgposbie
n/n Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero u3yueHusi oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,

npsimMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 M300paKeHUs Ha PUCYHKAX: U300paKeHUs 1 04.09.23

TJIOCKOCTEH, MapaljieIbHbIX MPSIMBIX

(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsaTHs: IepeceKaromuecs MIOCKOCTH,
2 1 04.09.23

nepeceKaroIyecs npsmast v IiocKoCTh

[TonsATHS: IEpeceKaroIuecs MIOCKOCTH
3 P ’ 1 11.09.23

MepeceKaroIruecs mpsiMasi v TUIOCKOCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHre MHOTOTPaHHUKOB Ha PUCYHKAX, 1 11.09.23

Ha TPOEKIMOHHBIX YepTexax

HauanbHble cBefeHus 0 KyOe U nmupaMuse, ux
5 pa3BépTKU U Moaenu. CeueHust 1 18.09.23

MHOTOTPaHHUKOB

HauanbHble cBefieHns 0 KyOe U mupaMuze, ux
6 pa3BépTKU U MojeH. CedeHUs 1 18.09.23

MHOTOTPaHHUKOB

[TonsATHE 00 aKCHOMATHYECKOM MTOCTPOSHHUH
7 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U 1 25.09.23

CICACTBUS U3 HUX




Ilonsatue 06 akCHOMATUYECKOM IMOCTPOCHUU

8 CTCPCOMETPHUH. aKCHOMBI CTCPEOMETPHUH U 25.09.23
CIEICTBUS U3 HUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU
9 CTEPEOMETPHHU: AKCHOMBI CTEPEOMETPUU U 02.10.23
CIIEICTBUS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU
10 CTEPECOMETPUU: aKCUOMBI CTEPEOMETPUU U 02.10.23
CIIEICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 MPOCTPAHCTBE: NEPECEKAIOIIMECS, 09.10.23
rapajljIeJIbHBIE U CKPELIUBAIOIINECS IIPSIMBIE
[TapamenpHOCT IPSIMBIX U IVIOCKOCTEH B
12 IIPOCTPaAHCTBE: NapalIEIbHEIE IIPSIMBIC B 09.10.23
MIPOCTPAHCTBE; NAapaUICIIbBHOCTD TPEX MPSIMBIX
[TapamienbHOCTh IPSMBIX U IVIOCKOCTEH B
13 npocrpaHcTse: [lapannenbHOCTh NpsMON U 16.10.23
IUIOCKOCTH
14 VYTIibl ¢ COHANPaBIEHHBIMUA CTOPOHAMHU 16.10.23
15 Yros Mexay NpsMbIMU B TPOCTPAHCTBE 23.10.23
16 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE 23.10.23
[TapannenbHOCTh MIIOCKOCTEH: MapasuieibHbIe
17 06.11.23
IUIOCKOCTH
18 CaolicTBa napamienbHbIX MNIOCKOCTEN 06.11.23
19 [Ipocreiimue mpocTpaHCTBEHHbIE PUTYPHI HA 13.11.23
IUTOCKOCTH: TETPAdIp, KyO, HapalieIenuIe o
20 [TocTpoenue ceueHunit 13.11.23
21 IToctpoenue ceuennii 20.11.23




Kontponbnas padota o teme "[Ipsmbie u

22 IJIOCKOCTH B mpocTpaHcTBe. [lapannenbHocTh 20.11.23
MPSIMBIX U IJIOCKOCTEN"
IlepeHIUKYIAPHOCTD IPSIMOM U IIJIOCKOCTH:

23 P yip p 27.11.23
MEePIEeHANKYIISIPHBIE TPSIMbIE B POCTPAHCTBE
IIpsimeIe mapajieIpLHBIE U

24 p P 27.11.23
MEPIEHANKYISPHBIE K INIOCKOCTH
IIpsiMble mapajieIbHEIE U

25 p P 04.12.23
MEPIEHANKYISPHBIE K INIOCKOCTH
IIpu3Hak neprneHauKyIIpHOCTH IPSIMOU U

26 p p AHKYIEAP p 04.12.23
IIOCKOCTH
Ilpu3Hak neprneHIuKyISIPHOCTH OPSIMOU U

27 p p yp p 11.12.23
IJIOCKOCTH
Teopema o IpsIMOH NEPHECHIUKYIAPHON

28 p p p JUHKY AP 11.12.23
IJIOCKOCTH
Teopema o IpsIMOH NEPIECHIUKYIAPHON

29 p p p JUHKY AP 18.12.23
MJIOCKOCTH
Teopema 0 IpIMOH HEPIEHIUKYIAPHON

30 P p P yip 18.12.23
IJIOCKOCTH
[leprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JO IJIOCKOCTH, PaCCTOSHUE OT 25.12.23
MPSIMOM A0 MIIOCKOCTH
[IeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JO IIIOCKOCTH, PACCTOSIHUC OT 25.12.23
MPSAMOM 10 TTIOCKOCTH
[TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 15.01.24

IIPSIMOM 10 IJIOCKOCTH




[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JO IJIOCKOCTH, PACCTOSHUEC OT 15.01.24
IPSIMOM A0 IIJIOCKOCTH
Vil B IpOoCTpaHCTBE: Yol MEXKAY IPSAMOi 1
35 pOCTP y Ay ip 22.01.24
IIOCKOCTBIO
BYT'PaHHBIN yroOJI, IMHEHHBIN yToI
36 Heyrp 4 4 22.01.24
JBYTPAHHOTO yTriia
BYT'PAHHBINA yroOJI, TMHCHHBIN yTOJI
37 JlByrp T 4 29.01.24
JIBYTPAHHOTO yTriia
[lepreHANKYAAPHOCTD INIOCKOCTEH: IIPU3HAK
38 P FHEYIAD p_, 29.01.24
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH
IlepneHAMKYIIPHOCTD MIIOCKOCTEH: MPU3HAK
39 PHEHIEYIBID by 05.02.24
MEePIEHIUKYISIPHOCTH JABYX MJIOCKOCTEH
[TeprieHAMKYASAPHOCTD IJIOCKOCTEM: MPU3HAK
40 PIICHANKYIISP Pu 05.02.24
MEePIEHIUKYIISIPHOCTH JABYX MJIOCKOCTEH
41 Teopema o TpEx neprneHAUKYyIApax 12.02.24
42 Teopema o TpEX mepreHANKYIIApAx 12.02.24
43 Teopema o TpEx nepneHAUKyIApax 19.02.24
KonTponbHas padoTa no remam
"TlepreHAUKYISIPHOCTD IPSMBIX U
44 PHEHITEYIAP P 19.02.24
mockocTeil" U "YTibel MeXly NPSIMBIMU U
TJIOCKOCTSIMU"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHHUKA, BBITTYKJIbIC 1
45 P > BRIIYE 26.02.24

HCBBIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa
MHOTr'OrpaHHUKa




46

47

48

[Ipu3ma: N-yrospHas npu3Ma; TpaHu U
OCHOBaHMS IPU3MBI; IpsiMasi U HAaKJIOHHAs
pU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, NpAaMOYTroJIbHBIN
napaJuiesienune/1 U ero CBoicTaa

[Inpamupa: N-yroiapHas NUpaMuIa, TPAHU U
OCHOBaHHE MUPaMM/JIbl; OOKOBas U MOJHAs
[IOBEPXHOCTD IMUPAMU/IbI; IIPABUIIbHAS U
yCed€HHas MupamMuaa

26.02.24

04.03.24

04.03.24

49

[IpaBriibHBIE MHOTOI'PaHHUKHU: [TOHSITHE
[IPaBWJIBHOI'O MHOTOTPAHHUKA; IPaBUJIbHAS
IIpU3Ma U MpaBUWIbHAS MUPAMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMUIa U
NIPaBUIIBHBIN TETpasap; KyO

11.03.24

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTOIpaHHHKAaX: OKTad1p, JOJAEKadIp U
HKOCA3P.

11.03.24

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, INIOCKOCTH.
DIeMEHThl CUMMETPHH B TUPAMHUAAX,
napajuiejenumnenax, NpaBUiIbHbIX
MHOT'OIPaHHUKAX

18.03.24

52

53

Brruncnenue 371eMeHTOB MHOTOTPaHHHUKOB:
péOpa, TuaroHasu, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTHU NPSIMOM IPU3MBI, IIOIIAb
OCHOBaHMH, TeopeMa 0 OOKOBOM TTOBEPXHOCTH
NPSAMOU MPU3MBbI

18.03.24

01.04.24




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBI,

54 . 1 01.04.24
TeopeMa O TIOau OOKOBON TTOBEPXHOCTH
YCEUEHHOU MUPAMUBI
KonTponbhas pabota no teme
55 o pabe 1 08.04.24
MHororpaHHuKu
56 [Tonsarue 06 006BEMeE 1 08.04.24
57 O0BEM TUpaMuIBI 1 15.04.24
58 O0BEM nupamMuIbI 1 15.04.24
59 OO0BEM TUPAMHUTBI 1 22.04.24
60 O0BEM TUPaMuIBI 1 22.04.24
61 O0BEM npu3MbI 1 29.04.24
62 OO0BEM TTPU3MBI 1 29.04.24
63 OO0BEM TTPU3MBI 1 06.05.24
KonTponbhas padota no teme "O0bEMBI
64 P pad: 1 06.05.24
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0000IIIEHNE CHCTEMATH3AITUS
65 3HaHuid. [locTpoeHne ceueHuit B 1 13.05.24
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTH3 AU
3HaHUU. BeIUKCIIEHUE PACCTOAHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 1 13.05.24
TOYKH JIO TIIOCKOCTH, MEXKTY
CKPEIMBAIOIUMUCS TPSIMBIMU
67 HToroBast KOHTpOJIbHASA paboTa 1 20.05.24




[ToBTOpeHuEe, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY

68 CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKIY 1 20.05.24
MPSIMO# U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXY TUIOCKOCTAMU
OBUIEE KOJIMYECTBO YACOB 110 68

[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoxka

Bcero

KoaudecTBO 9acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, JMameTp;
IO/ IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

N3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘-IeCKaSI HOBerHOCTI),
oOpa3zyromue NUINHIPHIECKOM
HOBCpXHOCTI/I, OCb HHHHHHPHHCCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300paxkeHre NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
HMIMHIPA (TI0CKOCTHIO, MapaieIbHON
WJTU TIEPTICHAUKYJISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTH, 00pa3yroiue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON MOBEPXHOCTHU

Konyc: ocHOBaHME U BEpILNHA,




o0pasyro1as ¥ oCh; IIIOLAAb OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

VYceu€HHbIN KOHYC: 00pa3yronue u

9 BBICOTA; OCHOBAaHMA B OOKOBas 1
MIOBEPXHOCTH
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBéprka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON 1
OCHOBAHHMIO, M TUIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

11 KomOunanwst ten BpameHus u 1
MHOTOTPaHHHKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BrrcaHHas B 1
MHOTOTPAaHHHK HJIH B TEJIO BPAIICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE 1
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYyCa

15 O06BEéM mapa u riomazab chepb 1
[TooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHo1IeHNs MEXy IIOIAASIMHU 1
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena 1
Bpaienus" u "O6bemMsl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1

21 Pasnoxxenne BekTopa 1o Tpém 1




22

HCKOMIIJIaHAPHBIM BEKTOPAaM. HpaBI/IJ'IO
mapajjiejacnuicaa

Pemenne 3aJa4, CBA3aHHBIX C

MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
IIpocreimue 3a1auu B KOOpAUHATaX

24

25

26

Vron mexay Bekropamu. CKansipHOe
IIPOU3BEJICHNE BEKTOPOB

Brruncnenue yriioB Mex1y NpsIMbBIMH U
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METO ITPU
pELICHUU T€OMETPUYECKUX 3a1a4

27

28

29

30

Kontponbnas pabota o teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHUE, 0600IIEHNE 1
cHCTeMaTH3alus 3HaHui. 3a1a4un
TUIAHUMETPUH U METOJIbl UX PELICHUS

31

[ToBTOpeHME, 0000IIEHNE U




cucTeMaTH3alMs 3HaHui. 3agaqu
MJITAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpeHue, 0600IIEHNE U
cucrteMaTusanus 3Haguii. OCHOBHEBIE

32 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEOMETPUH
33 Hrorosast KOHTpOJIbHASA paboTa 1 1
34 [ToBTOpeHue, 0606meHPUIe " 1
CHCTEeMaTH3alus 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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