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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
oOyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHWH, TPEIBABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUI0, H TPaAUIMHd POCCHICKOro 0Opa3oBaHMUS.
Peanuzanust mporpaMMbl 00ecrieyuBaeT OBIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJIIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTH O0YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte ydeOHOrO Kypca TE€OMETPHH Ha YpPOBHE CpPEOHEro OOIIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX WU
OpEeIMETHBIX PE3yJIbTaTOB OOY4YEHHUs] T€OMETPUM B HANpPaBJIE€HUH JIMYHOCTHOIO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHPHON MaTeMaTHIeCKOU
TPaMOTHOCTH, U3yU€HHUS IPYruX Y4eOHBIX NUCHUIUIMH. Pa3zButue y obydarommxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKIEHUU T'€OMETPUUYECKUX
abcTpakuuii, COOTHOLIEHHHM PEaJbHOr0 M HAEAJbHOr0, XapaKTepe OTpaKeHUs
MAaT€MAaTU4YECKOM HAyKOW SIBJIEHMW M IIPOLECCOB pEaJbHOr0 MHpPa, MECTe
TE€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHYECKOTO MOJICITHPOBAHHS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yUaluxcs, a TaKKe Ka4deCTB MBIIUICHHs, HEOOXOMUMBIX I aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCLMILUIMH €CTECTBEHHO-HAYYHOI HANpaBiIeHHOCTH, TaK U TYMaHUTApHOI.

Jlormueckoe MbIUIeHHE, (OPMUPYEMOE MPU HU3YYCHUU OOYYarOIIUMUCS
NOHATUHWHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEPXKICHUH
B XOJI€ pEUIeHHUs] I'€OMETPUUYECKHUX 3a/ay, YMEHHE BBbIIBUraTh U OIPOBEPrarh
TUIOTE3bl HETIOCPECTBEHHO HCIOJB3YIOTCA MPHU PEIICHUU 3a]ad €CTECTBEHHO-
HAY4YHOT'0 IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.



YMeHrne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX JAESATENIbHOCTU 4enoBeka. OpueHTalusi 4yeaoBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJIMMOE YCIOBHUE €ro COLMAIbHOro ObiTHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHPA, YCJIOBHE YCIEIIHOTO TMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENHHOCTH. OmepupoBaHUE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIUHSAET pa3Hble BUABI Y4€OHOM M TPYIOBOH NE€SITENBbHOCTH,
SBIIIETCA OJIHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyallbHA
3amada (opmupoBaHUsS y 0O0yYaromUXcCsi MPOCTPAHCTBEHHOT'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTrO MBIIJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
NOJIFOTOBKE K MPAKTUYECKON ACSITEIHHOCTH IO MHOTUM HaIlpaBICHUSIM.
ens ocBoenust mporpammbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yudeHuss — 00meoOpa3oBaTeTbHOE W OOMIEKYIBTYPHOE pPa3BUTHE
oOydarommuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NPUOOpETEeHUus |
VCIOJIb30BAHUSA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM U JEHUCTBUM,
cnenu@UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CIIEIIUATILHOCTSIM, HE CBS3aHHBIM C MPUKJIIAHBIM UCTIOIH30BAHUEM F€OMETPHH.
[Iporpamma mo reomeTrpud Ha 0©0a30BOM YpOBHE IIpelIHA3HAuYeHa IS
O00yYaroIIMXCs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOTO o0mIero oopasoBanms. Takum oOpa3om, oOydaroriuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTHUYECKHE YMEHHS, CBA3aHHbIC
Co crneuu@uKod TEeOMETpUHM M HEOOXOAUMBIE MJii XU3HU B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3y4YUTh I'€OMETpHUIO Ooiee
riyOoOKo, eclii B JajibHEHIIeM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUUYECKHUX
3HAHUAX B MPOPECCHOHANBHOMN AEATEIHHOCTH.
JlocTikeHrue 1enu OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMHM 3aJayaMM  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCS:
e (opmupoBaHHe MNpEACTaBIECHUS O TEOMETPUM KaK YaCTH MHMPOBOM
KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MHPOM;

e (opmupoBaHHe NpEACTaBICHUS O MHOIOTPaHHUKAX M Tellax BpallleHHs
KaK 0 BOXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJISIONUX OMHUCHIBATH
Y U3Yy4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

e (opmupoBaHue yMEHHS pacno3HaBaTb Ha YepTexax, MOJAENIX U B

peaibHOM MHpPE MHOTOT'PAaHHUKH U TeJla BpaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlady Ha TMOCTPOCHHS Ha M300paKEHUIX

IPOCTPAHCTBEHHBIX (PUTYD;
e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSMH O
MHOTOI'paHHHMKaX U TeJaX BPAIEHUs U UX OCHOBHBIMH CBOICTBaMU;



e OBJIAJICHUE  AITOPUTMAMHU  DEIIEHUS  OCHOBHBIX  THIIOB  3a7a4;
dbopMHUpOBaHME  yMEHUS MNPOBOJUTH  HECJIOXKHBIE  JIOKa3aTelbHbIC
paccyXJeHusl B XOJI€ PEUICHUs CTEPEOMETPUUYECKUX 3aJady MU 3a4ad ¢
IIPAKTUYECKHUM COJLEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJIbHBIX 51 TBOPYECKHUX criocoOHOCTe
oOy4JamIuxcsd, IO3HABAaTENbHOM  aKTUBHOCTH, HCCJEIOBATENbCKUX
YMEHUM, KpUTUIHOCTHU MBILLJICHHUS;

e (opmupoBanue GyHKIMOHATHHON rPaMOTHOCTH, peneBaHTHOM
F€OMETPUM: YMEHHE pACIO3HABaTh IMPOSBICHHUS T'€OMETPHUYECKHUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYyallUIX M TPU U3YYEHUU JPYruX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM U 3aKOHOMEPHOCTEH, (OpMyIHpoBaTh HX Ha S3bIKE
T€OMETPHH U CO31aBaTh T€OMETPUUECKUE MOJIENIN, IPUMEHATH OCBOCHHBIN
F€OMETPUYECKAN anmnapaT [Jisl pEelIeHHs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH MOTYyUYECHHBIE PE3YJIbTATHI.

OTnUYuTENBbHON OCOOEHHOCTHIO IPOrpaMMbl SIBJISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHMs 3aJ]ad, pelacMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, UYTO CHOCOOCTBYIOT PAa3BUTUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBILIJIEHUS, CTUMYJIUPYET NPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAaETCs HAMISAHO-KOHCTPYKTUBHOMY METOJY O0y4Y€HUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4allUXCsl B Kypce€ CTEPEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
COo3JaHMe  TPOCTPAaHCTBEHHBIX 0O0pa3oB W  3ajJjady Ha  OIEpUpPOBAHUE
OPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue obpas3a MHPOBOJUTCSA C OMNOPOM Ha
HarJIHOCTh, a OIEpUPOBAHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOJHOIO COAEPKAHUS.

OcHoOBHbBIE copepikarenbHble TUHUU Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpasHukm», «lIpsiMble 1 TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJBKO M0 COAEPXKATENbHBIM JIMHUSAM, HO W IO ToJaMm
0oOy4eHHs Ha YPOBHE CPEHEro 00111ero o0pa3oBaHusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, paclpefea€HHbBIM 10 TrojJaM O0ydeHwUs,
CTPYKTYPUPOBAaHO TakUM o0Opa3oM, 4TOOBl OBJIAJIECHUE T'€OMETPUUYECKUMHU
MNOHATUAMHU Y HaBbIKAMH OCYUIECTBIISIOCH MOCIEN0BATEIbHO U MOCTYIATENBHO, C
co0JII0ICHHEM TPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIINCH B



OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYUYAIOIMIMUXCS, PACIIUPSS U
yriyosisist e€, o0pasysi NPOYHbIE MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun orBonurcs 2 vyaca B Hexemro B 10 kimacce u 1 gac B
Hegeno B 11 kmacce, Bcero 3a Ba roja ooyuenus - 102 yuyeOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. To0Uka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKArOLIHeEcs,
napajiebHble M CKpelIMBaromuecss mnpsimbele. [lapamnenbHOCTh NOPSMBIX U
IUIOCKOCTEM B INPOCTPAHCTBE: MApPAJUIENbHBIE TMpPSMbIE B MPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUIEIBHOCTDh MPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YrOJd MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapajuieIbHbIE TIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [Ipocreifiine mnpocTpaHCcTBeHHbIE (UIYyphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTpOCHUE CEUCHUH.

[lepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MApALICIIBHBIE W TEPHNECHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpEeMa O MpsSMOU
MEPIEHAUKYJAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY MPIMON U
IUIOCKOCTBIO;  ABYIPAHHBIA  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHAUKYIISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIHUs  (QUIryppl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYIAPHOCTH  JIBYX
miockocTer. TeopeMa 0 TpEX MepNeHAUKYIIsIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yroynpHas
puU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIIOHHASI IPU3MbI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; u ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUbL; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCeu€HHasi MNUpamMuja. OIJIEMEHTbl Tpu3Mbl U nupamuabl. [IpaBuibHbIE
MHOT'OTPaHHUKU: TOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUibHAs TNUpPaMU[a; MpPaBUIbHAs TPEYrojibHas MHUpPaMHIA W TPaBUIbHBIN
TeTpasap; Ky0. IlpeacraBmeHue O MPaBHIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nonexka’ap u ukocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  ODJEMEHTBHl CUMMETpPUM B NHUpaMHIAX, HapajUleenuIenax,
MIPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pPEOpa, [AMaroHaiu, YIJIBL.
[Inomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM NOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM NUpPaMU[IBL,
TeopeMa o TuIiomanau yceu€HHoi mmpamuabl. [lonstue 00 o00BEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tema B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MTOBEPXHOCTb, oOpa3yrorue UAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWIMHJPUYECKOW TMOBEPXHOCTU. LMnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHME U BepIlMHA, 00pa3yrolias
U OCh, IUIONAAh OOKOBOM U TIOJTHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJh MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTellbHasi MIIOCKOCTh K cdepe;
10 b CQepHl.

N3o0pakeHne Te BpalieHus Ha MIOCKOCTH. Pa3BépTka mumuHapa U KOHYyCa.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHUcaHHASE B MHOTOIPAaHHUK, WU TeEJO
BpaILICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 006 00béMe
OpsMOYTOJIBLHOIO Tapaienenuneqa v ciaeAcTBus u3 He€. OObEM UUIUHIpA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEIL.

Ceuenuss mwiMHApa (MapaUyieIbHO M TEPIEHIUKYJISPHO OCH), CEUYCHUs
KOHyca (MmapajijielbHOE€ OCHOBAHHUIO W TPOXOASAIIEE uepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mmockocTu u B mpocTpaHcTBe. CII0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCio0. PaznoxkeHue BeKTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHA ¢ BekTopamu. [IpsmoyromsHas cucrema



KOOpAuMHAT B mpoctpancTBe. Koopaunatel Bektopa. I[lpocreimme 3amaun B
KOOpIMHATaxX. YTojl MeXIy BekTopamu. CKaIApHOE MPOU3BEIAEHUE BEKTOPOB.
Briuncienre yriioB Mex1y NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBI y4eOHOTO TMpeaMeTa
«MatemaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON TO3UIIUK 00YYaIOIIerocss Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHICKOrO 0O0IecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYD, SIBJICHUH,
OpoLeayp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMNPOCHl W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKIaHCKOW MICHTUYHOCTH, YBOKCHUS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKOW MAaTEMAaTUYE€CKOM IIKOJIBI,
K HCMOJB30BAHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMUS, OSTUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0OCO3HAHKMEM JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYHUBOTO OYTYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKIIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUN;
BOCTIPMMMYHBOCTBIO K MAaTEMaTHYECKUM acCIleKTaM pa3jMYHbIX BUJIOB HCKYCCTBA.

dusnveckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUEe 3HaHWUS B
HMHTEpecax 370pOBOro U 06e30macHOro oopasa KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIA PEXUM 3aHATUU U

OT/IbIXa, perymusipHas buznueckas aAKTUBHOCTb); (bu3nYecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOM
JESITENIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBLHOM  JESATENIBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KM3HCHHBIC IIIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM00O0Opa30BaHNI0 HAa TPOTSHKEHUHW BCEH JKU3HH; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUHY MPAKTUISCKHUX 3a/1a4 MaTEMaTUICCKON HAIPaBICHHOCTH.

JKOJIOrnYeCcKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHWMAHHEM BIUSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMAIBLHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobiieM;
OpHEHTallMell Ha TPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3aaad B
00JaCTH  OKpYKAroMmIel Cpeapl, TUIAHUPOBAHUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTHYECKON HayKW KaK cQepbl YeTOBEUECKOW JEATEbHOCTH, 3TaroB ¢&
pPa3BUTUS M 3HAYUMOCTH JUJISl PA3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKOM KYIbTYpOHl KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl YYEOHOTO MpeaMeTa
«Maremaruka» XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OeUCTNEUAMU.

1)  VYuusepcanvnuvie = nosmaeamenwvmvie  Oeticmeus,  obecneuusarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00yUaowuxcs (oceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCamowe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ unHgopmayueii).

Ba3oBble jioruyeckue aeicTBus:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUIMH; (OPMYITUPOBATH
ONIPE/CIICHUS]  TIOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIM MpPHU3HAK
KJaccu(uKauy, OCHOBaHUA i OOOOIIEHHS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAIHN3A;

e BOCIpPUHUMATh, (HOPMYIUpPOBaTH U  MPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKTaxX, MAaHHBIX, HAOJNIOJACHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBa MaTEeMaTUYECKUX
YTBEPKIECHUN (MPSMbIE U OT MPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJBL;

e BbIOMpaTh CHOCOO penieHust y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpaTh HauOoyee MOAXOASIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHER).

Bba3oBble ucciieaoBareabCKHue AeiicTBUSA:

e HCIOJIB30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT IO3HAHMS;
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIBLHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIECHUS, TNPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00bEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOI0 HAOJIOJEHUS, MCCIIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, A TAKKE BBIIBUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmei:

e BBIABJIATH JAePUUNTH MHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

e CTPYKTYpUPOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUUHbIX (POpMaAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaJEKHOCTD uH(popMaIu o CaMOCTOSATENIbHO
c(OpMYyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KOMMyHUKamug@Hvle  Oelicmeus,  0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OOuenue:



BOCIPUHUMATh MW (POPMYJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOILIEHMSI; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
X0y pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CY>KIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3aJjaum, BbICKa3bIBaTh UECH, HAIICJICHHBIE HA TIOUCK
pEUICHUs; COMOCTABIATH CBOM CYKIEHHS C CYXICHUSMH JpPYrux
YYaCTHHKOB JHMAJIOra, OOHapy»XWBaTh pa3IMuMe€ W CXOJCTBO NO3WULHUMI; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pELIEHUs  3aJauyd,  JKCIEpPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMaTh W WCIIOJNIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW M|
WHIMBUIYAILHON paOOThI P pelIeHNH YIeOHBIX 3a/1a4; MPUHUMATH I1eJTb
COBMECTHOM JICSITEIBHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBapUBATHCSA, 00CYKIaTh MPOIIECC
U pe3ysbTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHITH CBOK YacThb pPaOOTBI U
KOOPJIWHUPOBATh CBOW JEHUCTBUA C JAPYTHMH YJICHAMH KOMAaHJIbI;
OILICHMBAaTh KA4e€CTBO CBOCTO BKJIaJia B OOIIMH TPOAYKT IO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmsus, obecneuusaiom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 peIeHus
C Y4ETOM HUMECIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopMaIuH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHM II03HABATEJILHOM peQuieKcuM KakK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUI W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJII —Ipolecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOMN 3a/1a4H;

NPEABUAECTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPpU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, JAaHHBIX, HAUICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OHOCHUBATH COOTBCTCTBUC PC3yJIbTaTa MNCIM H YCIOBUAM, O00BICHATH
NPHUYXHBI JOCTHUIKCHUSA WJIW HEAOCTHUKCHHUS PE3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMasi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUHM U CIEACTBUS W3 HUX TMPU PEIICHUU
TCOMETPUYECKUX 3a]1ad.

OmnepupoBaTh MOHATHSIMU: TTAPAILICTLHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH.

KnaccudummpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHSATHUSAMH: ABYTPAHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
pedpo ABYTrpaHHOro yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpaJlycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBI W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (MHpaMuja; TpHU3Ma,
IPSIMOYTOJIbHBIN MapaliieNienure, Kyo).

KmaccudummpoBate ~ MHOTOTpaHHUKHM,  BBIOWpas ~ OCHOBaHHWS  JJIS
Kiaccuukanuu  (BBIMYKJIBIC W HEBBITYKIbIE MHOTOTPAHHHWKH; TPAaBUILHBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIEC MPU3MBbI, TAPAIIJICIICTIUIIC]IbI ).

OmnepupoBatTh MOHATUSMHU: CEKYIas IIOCKOCTh, CEUEHUE MHOTOTPAHHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOCHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh ceYeHUS MHOTOIPDAHHHKOB METOJOM  CJIEJOB,  BBITIOJHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uUryp: Bua
CBEpXY, COOKY, CHH3Y.

PemaTe 3amaun Ha HAXOXKIACHUE TEOMETPUIECKUX BEITMIUH 10 00pasmam miiu
QIropuT™MaM, TPUMEHSSI W3BECTHBbIC AHATUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7a4 Ha BBIYUCIICHHE PACCTOSTHUN MEXKIY BYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIUBAIOIIMHUCS TTPSMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYMH MO 00pa3liaM WiH
QIropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMHM, JIBYT'PaHHBIX YTJIOB.



Boruncnars 00bEMBI U TUIOMIAMA MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyjia) ¢ TpUMEHEHUEM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETPUS B NIPOCTPAHCTBE; ILEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HWHTEPIPETUPOBATH HHMPOpPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YEPTEXax U
PUCYHKAaX.

[IpumensaTe reoMerpudeckue (axKTbl Il PEHICHHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoJararoux HECKOJIBKO IIaroB PEIICHUs], €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTr mpocTEHIME TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOoAMTE NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumMeHATh MOJNy4YEHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYECHHBIE IOHATHS B MPOILIECCE IMOUCKA PEIICHUS
MaTreMaTu4ecku CcGOpPMYyJIUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOPEM, anmapara ajareOpsl; peraTh
MPAKTUYECKHUE 3a]]a4H, CB3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh MNOHATHSAMHU: LWJIMHIAPUYECKAs] MOBEPXHOCTh, 00pa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  LWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpameHus (IIWIKHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEN BPAILIEHUS.

KnaccugpuimpoBaTh B3aMMHOE paciooKeHUe cepbl U MIIOCKOCTH.

OnepupoBath MOHATUSMMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHHE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
11apOBOM CEKTOP.

Bbruncaste 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh TOHATUAMH: MHOTOTPAaHHHK, BIHCAaHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpallleHusl.

Bb4ucasTh COOTHOIICHHUS] MEXIY IUIOAASIMHU MOBEPXHOCTEH M 0O0bEMaMu
OJJOOHBIX TEJl.



N300paxarb u3ydyaemble (UIypbl OT PYKHM M C IPUMEHEHUEM IMPOCTBIX
4epTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPALICHHUS.

W3Bnekatb, WHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTh HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATH, KAKUMHU CBOWCTBAMH OHU 00JIaJJaIO0T.

[IpuMeHATh paBUIIO NapajuleIenuIeaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M NPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIAPHOE IMPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CHCTEME KOOPJIHHAT.

[Ipumensats reomerpuueckue (HaKThl Ui PEHICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANOJIaralinX HECKOJIbKO IaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOM (hopMme.

Pemats mpocrenine reoMeTpuyecKue 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOA.

Pemarp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3laM WIN aJropuT™MaM, NpUMEHsI
U3BECTHBIE METO/BI IIPU PELIEHUN CTAHJAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppuMensaTs mpocTEWIIMe NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HaA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTUyecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha S3bIKE T'E€OMETPUH, MWCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHATHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IlpakTnuyeckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
1 BBeneHue B cTepeoMeTpuio 10 0.75
) [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 | 0.5
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN '
3 HepHeHI[I/IIi}IJ'IHpHOCTL IPSIMBIX U 12 075
IJI0CKOCTEN
4 VYTribl MeXAY IPSAMBIMH U IIJIOCKOCTSMU 10 1 0.5
5 MHororpaHHuKu 11 1 0.5
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 0.5
7 IloBTOpEHME: ceueHMsl, pACCTOSHUS U YIJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 3.5




11 KJIACC

KoanuyectBo yacos DJIEeKTPOHHBIE

HaumeHoBaHue pa3iesioB U TeM nu(ppoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )

NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypcsl

Tena BpameHus 12

O06BEMBI TET 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06061IeHKE, 7 1

CUCTEMAaTHU3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE INIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbIE
Bcero P
padoThbI

IIpakTH4eckue
padoTsI

Jlara
H3y4YeHUs

DJIEeKTPOHHBIE
nudpoBbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE MOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
IIpaBuna n3o0pakeHus! Ha PUCYHKAX:
n300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTpE3Ka

IlonsaTus: MNEpCCCKarOMMUECCA IMI0CKOCTH,
nepecCKaromuecd nmpdamasd 1 rmioCKOCTb

Tlonsarus: MEPECCKAOINECA IIIIOCKOCTH,
NnEpECCKaromuecsd nmpamasd 1 rmioCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHue MHOTOTPAHHUKOB Ha
pHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

0.25

HauaneHble cBeieHus 0 KyOe U mupamuze,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTOT'PaHHUKOB

HauaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

Tlorgarue 00 akCMOMAaTHYECKOM
MIOCTPOECHUU CTEPEOMETPHUH: AKCUOMBI
CTEPCOMETPHUH U CJICICTBHUS U3 HUX

0.25




ITousiTre 00 aKCHOMATHYECKOM

napasuIesIenuIe

8 MIOCTPOCHHUU CTEPEOMETPUU: AaKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
9 Pemenue 3a1au Ha aKCMOMBI CTEPEOMETPUN
U CJEACTBUS U3 HUX
10 Pemenue 3a1au Ha aKCMOMBI CTEPEOMETPHUU
Y CJICACTBUS U3 HUX
B3anMHOe pacnoyioxKeHHUE IPSIMBIX B
1 IIPOCTPAHCTBE: NIEPECEKAIOIIHNECS, 025
napaJjiesibHble U CKPEIIMBAIOIINECs
HpsiMble
[MapanniensHOCTh NPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: MapasuIe/IbHbIE IPSIMbIE B
MPOCTPAHCTBE; NaPAIIEIBHOCTD TPEX
MIPSIMBIX
[MapannensHOCTh MPSIMBIX U TUIOCKOCTEH B
13 npoctpanctse: [lapamienbHOCTh PsSMON U
MJIOCKOCTH
14 VYriasl ¢ cOHanpaBI€HHBIMU CTOPOHAMH
15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE
16 Pemrenue 3aga4d Ha yroy Mexay NpsiIMbIMU B 025
IIPOCTPAHCTBE
17 [TapanienbHOCTh IIOCKOCTEN:
napaJijiesibHble IJI0CKOCTU
18 CBoiicTBa mapayiyieIbHBIX TUIOCKOCTEH
[IpocTeiimue mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETpasap, KyO, 0.25




20

[TocTtpoeHue ceuenuit

21 [TocTpoenne ceuennii
KonTponbaas pabora no teme "TIpsimMbie u
22 IUIOCKOCTH B ITPOCTPAHCTBE.
[lapannenbHOCTh MPSMBIX U IJIOCKOCTER"
[TeprieHAMKYASIPHOCTD MPAMOUN 1
23 IJIOCKOCTH: MEPIEHAUKYIISIPHBIE NIPSMBbIE B
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U 0.25
NEPIECHINKYIIIPHBIE K IIIOCKOCTH
)5 [IpsimMble mapasenbHble U
NIEPIEHUKYIISIPHBIE K IITIOCKOCTH
26 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH
7 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH
Teopema 0 psAMON NEPIEHAUKYIAPHON
28 0.25
IJI0OCKOCTH
29 Teopema o npsiMOi EPIIEHAUKYIISIPHON
IIJIOCKOCTH
30 Pemenue 3anau Ha TeopeMa o psAMON
NEPIEHINKYIIAPHON IIIIOCKOCTH
31 [lepnieHaUKYNAp U HAKIOHHBIE: PACCTOSITHUE
OT TOYKH J0 IJIOCKOCTH.
1 [lepnieHauKyISp ¥ HAKIIOHHBIE: PACCTOSIHUE 0.25
OT IPSIMOM 110 MIIOCKOCTH
13 Pemenue 3ana4 Ha pacCTOSAHHE OT TOUKH

10 IIOCKOCTH U PACCTOAHUC OT HpﬂMOﬁ 0




IINITIOCKOCTH

Pemenne 3aJla4 Ha paCCTOAHUE OT TOYKHU

34 JI0 TUIOCKOCTH ¥ PACCTOSIHUE OT MPSIMOM 10
IJI0CKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKAY
NPAMOU U TUIOCKOCTHIO

36 JIByrpaHHBII yroJl, JMHEUHBIA yTOJ 095
JBYTPAHHOI'O yIJjia

37 JIByrpaHHBII yroJl, JMHEHHBIA yroj
JBYTPAHHOT'O yIJIa
[lepnenquKynsIpHOCTD MJIOCKOCTEM:

38 MIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepnieHIUKYISPHOCTD MIIOCKOCTEN:

39 MIPU3HAK NEPHEHANKYISIPHOCTH IBYX
IJIOCKOCTER

40 Pemenue 3a1au Ha NEpHIEHANKYISIPHOCTD
IUIOCKOCTEN.

41 TeopeMa o TpEX nmepneHANKYIIpax 0.25

42 Teopema o0 TpEX nEepHIEeHANKYIIAPAx

43 Pewenue 3ana4 Ha TeopeMy O TPEX
NEPIECHIUKYIIpax
KontposnbHast paboTa mo TeMam

m "[lepneHIUKYISIPHOCTD MPSIMBIX U
miockocTed" U "YTIbl MEXKAY NPSIMBIMU U
II0CKOCTAMU"

45 IlonATHE MHOTOTpaHHUKA, OCHOBHBIE

OJIEMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HCBLIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTI<a
MHOI'OI'paHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenumnen, TpsIMOYTOJIbHBIN
napajulesIenuIe] U ero CBOMCTBa

0.25

48

IIupamupa: n-yrojapHas NUpaMUIa, TPaHy U
OCHOBaHME NMPaMHIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh IMUPAMHU/IbI; IIPABUIIbHAS U
yCeuy€HHas nupaMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPAaBUIBHOTO MHOTOTPAaHHUKA; TPABUIIbHAS
npu3Ma U IpaBHIbHAS THPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MMPAMUIA U
MIpaBWIbHBIN TeTpa3ip; KyO

50

[pencraBneHue 0 MPaBUIBHBIX
MHOTOIPaHHUKAX: OKTadIp, TOJACKadIP U
HKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, ITPSMOH, TNIOCKOCTH.
DneMEHTBI CAMMETPUH B IMpaMUax,
napajulelienuIeax, NpaBUIbHbIX
MHOI'OTrpaHHUKAX

0.25

52

BbIunciieHue 371eMEHTOB MHOTOIPAHHUKOB:
pE€Opa, TuaroHau, yribl

53

[Tnomaas 6OKOBOM MOBEPXHOCTH M ITOTHOM




MOBEPXHOCTU MPSIMOMN MPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOU TIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABUIIBHOM MUPAMUIBI,

>4 TeopeMa O 10 OOKOBOM MOBEPXHOCTH !
YCEUEHHOW MUPAMHU/IBI
55 KonTponbhas pabora 1o teme |
"MHororpaHHuku"
56 [Tonsitue 06 06bEMeE 1
57 O06BEM TUpamMuIbI 1 0.25
58 O0BEM nupaMuIbl 1
59 O0BEM UpamMuIbI 1
60 O0BEM TUpaMuUIbI 1
61 OO0BEM TTPU3MBI 1
62 O0BEM npu3MBI 1 0.25
63 O0BEM IPU3MBI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
65 3HaHuii. [loctpoenue ceuenuii B 1
MHOTOT'PaHHUKE
[ToBTOpeHue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHUU. BelunciaeHne pacCTOSIHUI: MEXIY
66 JABYMS TOUYKaMH, OT TOUKH A0 MPSAMOH, OT 1
TOYKH J10 MJIOCKOCTH, MEXKIY
CKPELMBAOILUMHUCS PSIMBIMU
67 Wrorosas koHTposibHas paboTa 1




[ToBTOpeHnue, 06001IeHNEe CUCTEMATU3AITHS
3HaHUU. BeIunciieHue yrioB: MexIy

68 CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MEXTY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIUVIOB MCKAY IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

3.5




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBo 9acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1nameTp;
TUTONIATb TTIOBEPXHOCTH Chephl

BzaumHoe pacrnionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; mmomans chepbr

Nzo6pakenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

Hunuuapuueckasi MOBEPXHOCTb,
oOpa3yromue HUIHHIPHIECKON
MMOBEPXHOCTH, OCh IIMJIMHIPUIECCKOMN
MMOBEPXHOCTH

[{wuHIp: ocCHOBaHUS U OOKOBAsI
MOBEPXHOCTh, 00pa3yroias u oCh;
UIoIaas OOKOBOU M HOJHOM
MMOBEPXHOCTH

N3o6pakeHue MuIMHIpa HA TUIOCKOCTH.
Pa3BépTka unnunapa. CeueHus

HWIMHIPA (TUIOCKOCTHIO, apasuieIbHON
WJIU TICPIICHAUKYJISIPHON OCH ITUIUHAPA)

Konunueckas noBepXxHOCTh, 00pa3yromiye
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpUIMHA KOHUYECKON OBEPXHOCTHU




KOHYCZ OCHOBAaHHC U BCPIIHNHA,

8 00pasyroias 1 0Ch; IJI0MAIb OOKOBOU H
ITOJIHOW ITOBEPXHOCTHU
Yceu€HHblil KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBAHUS K OOKOBas
MMOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHnyca. CeueHus: KOHyca

10 (TII0CKOCTHI0, MAapalIeIbHON
OCHOBaHHIO, U TNIOCKOCTHIO, MIPOXOIAIIEH
4yepe3 BEepIINHY)

1 KoMOuHamwst Ten BpameHus 1
MHOTOTPAaHHUKOB
MHOrorpasHHuK, OIUCAHHBINA OKOJIO

12 chepsr; chepa, BiMcaHHas B
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

13 [Tousarre 00 00bEMe. OCHOBHEIC
CBOMCTBA 00BEMOB Tel

14 O0béM UMIMHIpa, KOHYCa

15 O0BEM mapa u momaas chepol
[TomoOHbIE TeNa B MPOCTPAHCTBE.

16 CooTHoleHUs MEXY IIOAASIMU
MOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

17 Kontposnbnas pabota o temam "Tema
BpanieHus" u "O6bvembl Ten"

18 BekTop Ha MIIOCKOCTH U B TPOCTPAHCTBE

19 CnoxeHne ¥ BBIYUTaHUE BEKTOPOB

20 YMHOKXEeHUE BEKTOpa Ha YUCIIO




21

Paznoxenue BexkTopa 1o tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuito
napajuiesIienune1a

22

Perienue 3ama4, CBSI3aHHBIX C
[IPUMEHEHUEM IIPaBUII JCHCTBUM C
BEKTOPAMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
IIpocTreiimne 3ajauu B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHOe
IIPOU3BEICHUE BEKTOPOB

25

Beruuncnenue yrios Mexy NpsSMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA MPH
peLIeHNH T€OMETPUIECKUX 3a1a4

27

KontponbHas pabota o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 060061IeHNE U
cucrteMaTn3anys 3HaHuii. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHH

29

[ToBTOpeHwue, 06001IeHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, pakTbl, TEOPEMBI Kypca
[JIAHUMETPUU

30

[ToBTOpeHwue, 060061mIeHNE U
cUCTeMaTH3allys 3HaHui. 3agaun
[UTAHUMETPUH U METOIbI X PEIICHHUS




[ToBTOpenue, 060061IeHNE U

31 cUCTeMaTHU3alys 3HaHui. 3agaun 1
TUTAHAMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE U

0 cuctemaTu3anus 3HaHuil. OCHOBHBIC |
burypsl, GpaxTel, TEOPEMBbI Kypca
CTEPEOMETPUHN

33 HToroBast KOHTpOJIBHAs paboTa 1

14 [ToBTOpenue, o6o0IIeHNE U |
cUCTeMaTH3allHs 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

e MaTtemaTuKa: aarebpa u Ha4yana maTteMaTUYECKOro aHanM3a, reomeTpus.
FeomeTpua, 10-11 knaccbl/ AtaHacaH /1.C., byty3os B.®., Kagomues C.b. u

apyrue, AKumnoHepHoe obulectso «M3aaTtenbcTBo «lpocBeLweHne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

- MeToanyeckne pekomeHaauum K yuebHuky AtaHacan J1.C. 10-11 knaccbl; -

MNoypo4Hoe nnaHnpoBaHue K y4ebHuKy AtaHacaH J1.C. 10-11 knaccobl.

U P®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
MUHTEPHET
- ege.fipi.ru/

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru/
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