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HOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma ydeGHoro kypca «l'eomerpusi» 6a30BOrO YpOBHS JUIs
oOyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOoBe DenepaibHOTO
roCyJapCTBEHHOI0 00pa30BaTEeIbHOrO CTaHAApTa CPEAHEro o0ero oopa3oBaHus,
C yuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBIABIIEMBIX K
MaTEeMaTUYECKOMY OOpa3oBaHUIO, M TPAAUIMA POCCUUCKOrO 00pa3oBaHUS.
Peanuzamnmst mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJSIIOIIMMU OCHOBY JIJISI CaMOpPa3BUTHUSI U HEMPEPHIBHOIO 0OO0pa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYJIHTYPHOT'O, JIMUHOCTHOT'O M TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTU O0YYAIOIINXCA.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTp yueOHOro Kypca TeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJOBJIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX U
OPEIMETHBIX PE3yIbTaTOB OOYYEHHUS T€OMETPUM B HANPaBIECHUH JHYHOCTHOTO
pa3ButTus oOydaronuxcsi, GopMupoBaHUS (PYHKIMOHAILHOM MaTeMaTU4YeCKOU
IPaMOTHOCTH, U3YUEHHS IPYruX y4eOHBIX AUCHUIUIUH. Pa3BuTHe y 00yyaromuxcs
NPaBUIBHBIX NPEICTABICHUNA O CYIIHOCTH M IMPOUCXOXKACHUH T'€OMETPUUYECKHUX
a0CTpaKuii, COOTHOIIEHUH PEAIBHOIO0 M HJCAIBHOI0, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAYKOW SBJICHUM M TMPOLIECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUUECKOr0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUU U B PAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
yUYalIuXcs, a TakXKe Ka4deCTB MBIIUICHUS, HEOOXOIWMBIX JUIs aJanTaldd B
COBPEMEHHOM OOI1I€CTBE.

I'eometpus siBisercs OOHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak KakK o0OecrmedynBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCIMILIAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTAPHOI.

Jlornyeckoe MbllnUieHUue, (GOpMHUPYEMOE NPU H3YYEHHH OO0Yy4YarOIIHUMUCS
MOHSTUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOYKHU JTOTHYECKUX YTBEPKIACHUN
B XOJI€ pEUICHHUs] T'C€OMETPHUUYECKHUX 3a/a4, YMEHHE BBIJIBUTaTh WU OIMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.



YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX AESATENIbHOCTU 4enoBeka. OpueHTalusi 4yeloBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIBHOTO OBITHSA, (dopma
OTPaXKEHHUSI OKPYXKAIOIIeTO MHpPA, YCIOBHE YCIEIIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMH
oOpazamMu OOBEIUHSAET pa3Hble BUABI yU4eOHOM U TPYIOBOM NESITETBLHOCTH,
SBJISICTCSI OJIHUM W3 TMPO(ECCHOHAIBHO BAaXKHBIX KAadeCTB, MOITOMY aKTyallbHA
3a7a4a (OpPMUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.
Llenp ocBoeHus mporpamMMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHuss — o001eo0pa3oBareabHOe W OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss o
UCIIOJIb30BAaHUSl CUCTEMAaTUYECKUX T'E€OMETPUYECKUX 3HAHUM U JEHCTBUH,
CHEeU(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOAOHKEHNU 00pa30BaHUs
0 CIIEIMAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIb30BAHUEM T€OMETPHH.
[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpelHA3HA4YeHa IS
O0y4YaroIIMXCsS CPeHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI
Ha YPOBHE OCHOBHOTO oO0I1ero oopazoBanus. Takum oOpazom, oOydarouuecs Ha
06a30BOM YpOBHE JOKHBI OCBOUTH OOIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
co crneuu@uKod TEeOMETPUM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HU3YYUTh I'€OMETPHUIO Oosee
riyOOKO, €clii B JallbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOPECCHOHANTBHOMN JEITEIHHOCTH.
JlocTikeHrue 1enu OCBOEHUS MPOrpaMMbl OOECIEYUBAETCA PEIICHHEM
COOTBETCTBYIOIMX 3anad. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpun» Ha 6a30BoM ypoBHeE B 10—11 knaccax ABISFOTCS:
e (dopMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMUpOBaHME MPEICTAaBICHUS O MHOTOIPAaHHUKAX M TelaX BpallleHUus
KaK O BXHEHIINX MAaTEeMaTUYECKUX MOJEIAX, MO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opmupoBaHue yMEHHS paclo3HaBaThb Ha YepTexax, MOJACIAX U B

pETbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJIaJICHUE METOJAaMH PEIICHUS 3a/1a4 Ha MOCTPOCHHS Ha M300pax)EHHSIX

MIPOCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX U TeJIaX BPaIEHUS U UX OCHOBHBIMH CBONCTBAMU;



e OBJQJCHHE  AITOPUTMAMHU  pEIIEHUs]  OCHOBHBIX  THUIIOB  3aJlay;
¢opMupOBaHHE YMEHHUS NPOBOAUTH  HECIOXKHBIE  JIOKa3aTElIbHbIC
pacCyXKIeHusl B XOJAE PELICHUS CTEPEOMETPUUYECKMX 3aJad M 3a1ad C
MPAKTUYECKUM COAEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYalbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOyyarouuxcs, IO3HABaTEJIbHOM  AKTUBHOCTH,  HCCIIEN0BATEIbCKUX
YMEHUH, KpUTUUHOCTH MBILIJICHUS;

e (opmupoBaHUE (yHKITMOHATBHOM rPaMOTHOCTH, pENIEeBaHTHOM
r€OMETPUU: yMEHHUE PpACIO3HABaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallsIX M IPU H3YyUYEHUHU IPYTHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBAaTh HUX Ha S3bIKE
Ie€OMETPHUU U CO3/1aBaTh I€OMETPUYECKUE MOJEIH, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUI ammapaTr JUisl pPElIeHus IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATH U OLIECHUBATH IOJIyYEHHBIE PE3YIIbTATHI.

OTANYUTENBHON OCOOEHHOCTBIO MPOrpaMMBbl SIBISIETCS BKIIOUYEHHUE B KYpC
CTEpEOMETPUM B HaAyaJle €ro M3yd4eHWs 3aJad, peEIlaeMblX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMSI, U ONpeNleIEHHBIM 00pa3oM opraHu30oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IPOCTPAHCTBEHHOIO
MBIIIJIEHUS], CTUMYJUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHHUIO IIPEIMETA.

[Ipenmnourenue oTnaércss HArJISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUM IPOBOIUTCA 3a CYET pEIICHMS 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OMNEpUPOBAHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpas3a HPOBOAUTCS C OMNOPOM Ha
HarJIAIHOCTh, a OIEepUPOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HarJIAITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOJHOIO COACPIKAHUS.

OcHoBHbIE copepkarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHukun», «lIpstMple U MIIOCKOCTH B IIPOCTPAHCTBE, «Tena BpaneHus»,
«BekTopsl 1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacupenensercss He TOJBKO II0 COJAEP)KATENbHBIM JIMHMSAM, HO M IO ToJaM
OoOy4eHHs Ha YPOBHE CPEIHEro 001Iero o0pa3oBaHusl.

Copepxanrue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM 10 TojaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4TOObI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
HNOHSTUSMHU M HAaBBIKAMM OCYILECTBIISUIOCH MTOCIIEA0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOUYAJIUCH B



OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUI OO0Yy4YalolUXCs, pacliupss M
yrayossis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBonurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Hexaenmto B 11 kmacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH 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 MpPsSIMBbIE B  MPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne mnpocTpaHCcTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYJISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NPSIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TPOEKIHMs  (UTrypsl Ha  TUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
IpaBWIbHAs TNHpPAMHUAA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUIA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUHM B NHUpPAMHIAX, HapaJuIeIeInIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPaBWIBHOW MNUpaMUIbL,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTb, oOpa3ytouue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3auMHoe pacrnionoxenue cdepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WJIH TEIO
BpallCHUS.

[Tousatue 00 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockocty U B mpocTpaHcTBe. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KoopAauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreitmme 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCHUHCKON IpaKAaHCKOW HJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUUBOTO OYTYIIIETO.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); bu3nUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUHU NMPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIIPaBIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXAaloIlel Ccpenpbl, IUTAaHUPOBAHUS IOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECcco8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY IMOHATUAMH; (OPMYIUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE WM OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE IO YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HMH(DOpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJEKHOCTh uH(popMaLH o CaMOCTOATENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOUHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKJeHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npo0JieMBbl, pelIaeMon 3a/1auu, BbICKa3blBaTh UJI€U, HAllCIEHHbIE HA MIOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJabTaTbl  pEIIEHUs  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTbHON paOOThI MPU PEIICHUH YIEOHBIX 3a7a4; TPUHUMATH 1ENTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopmax padboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsl MAaTEMaTHYECKOUN 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUAM, OOBSICHSITH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX NPHU PEIICHUH
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrjia; JIMHEWHBIN Yroj ABYIPAaHHOrO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (MHMpamMuaa; MpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHATHIMHE: CEKYIasi INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJE/OB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3iaM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS  TMPSIMBIMH, MEXKIY TMpsIMOH M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHUs B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTy reomerpuueckue (axTbl sl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE NpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTuyecku CcGOpMYyJIUPOBAHHON MpoOJIEMBbl, MOJEIMPOBATh pealbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIANM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYucIsITh COOTHOMICHHSI MEXIY TUIOMAASIMU TMOBEPXHOCTEH U 00bEMamMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TENl BPAILCHHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHsI BEKTOpa Ha YUCIIO0, OObSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3amayn Ha [10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKHUX 3a1a4.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATb HU3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PELICHUA
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAaKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10 0.75
) [IpsiMble U MIIOCKOCTH B HpOCTpaHCTBe.V 12 1 05
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHOCTb NPSMBIX 1 12 0.75
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1 0.5
5 MHororpaHHUKH 11 1 0.5
6 OOBEMBI MHOTOTPaHHHUKOB 9 1 0.5
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 3.5




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE

HanmenoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )

NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypchbl

Tena Bpamenus 12

O06BEMBI TEN 5 1

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHME, 00600IIEHNE, 7 1

CHUCTeMaTH3alrs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKarOIMnECC IMIO0CKOCTH,
nepeceKaromuecd nmpamas 1 rnioCKOCTb

TlonsTus: MEPECCKAOIMECH IMIOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOT OrpaHHUKAaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTCIKAX

0.25

HauanpHble cBeieHus 0 Kyoe U mupamu/ie,
uX pa3BEpTKU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauaneHbie cBeeHus 0 Kyoe U mupamu/e,
ux pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MMOCTPOCHHH CTEPEOMETPHH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

0.25




IlonsiTre 00 akCHOMATHYECKOM

napaJuiesenure,|

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEpEOMETPHUH U CIEJCTBHS U3 HUX
9 Pemienue 3a1a4 Ha aKCUOMBI CTEPEOMETPUU
U CIIEACTBUS U3 HUX
10 Pemrenue 3a1a4 Ha aKCHOMBI CTEPEOMETPUH
U CIICACTBUS U3 HUX
B3auMHoe pacronioskeHue npsMbIX B
11 MIPOCTPAHCTBE: MepeceKaroIuecs, 0.25
napasuleNbHble U CKPEIIMBAOLINECs
MpsIMbIE
[TapamiensHOCTB NPAMBIX U INIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajielibHble IPsSIMbIE B
MIPOCTPAHCTBE; MapaIeIbHOCT TPEX
TIPSIMBIX
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npoctpaHcTse: [lapannensHocTh NpsiMoOi 1
IJIOCKOCTH
14 VYTIIBl ¢ COHANPaBJICHHBIMA CTOPOHAMH
15 Yros Mexay NpsIMbIMHU B IPOCTPAHCTBE
16 Pemienue 3a1a4 Ha yrosi Mexy OpSMbIMU B 0.25
IIPOCTPAHCTBE
17 [TapannenbHOCTh IIOCKOCTEM:
napasuieTbHbIEe TUIOCKOCTH
18 CaolicTBa napasuleabHbIX MNIOCKOCTEN
[Ipocreiinmume npocTpaHCTBEHHbBIE (PUTYPBI
19 Ha TUIOCKOCTH: TETPasap, KyO, 0.25




20

[Toctpoenue ceuenuit

21 [loctpoenue ceuenumii
Konrtponsnas padora no teme "[Ipsimble u
22 IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEHN"
[lepnenquKyIsIpHOCTD NPSMOM U
23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBIE B
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U 0.95
NEPIEHINKYIIIPHBIE K IIIOCKOCTH
o5 [IpsiMble napaenbHble U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH
26 [Ipu3Hak NepneHuKyIIPHOCTU IPIMON U
IJIOCKOCTH
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U
IJIOCKOCTH
TeopeMa o npsiMOi NEPIEHANKYISPHOM
28 0.25
IJIOCKOCTH
29 Teopema o psiMOi EPIIEHAUKYIISIPHON
IJIOCKOCTH
30 Pemenue 3ana4d Ha TeopeMa o PSAMON
NEPIECHINKYIIAPHON IIIIOCKOCTH
31 [lepnieHauKynsIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH.
32 [lepnieHaUKyNSAp M HAKIOHHBIE: PACCTOSIHUE 0.95
OT IPSIMOM 10 INIOCKOCTH
33 Pemenue 3a1a4y Ha pacCTOSIHHUE OT TOUKH

JI0 TJIOCKOCTH U PACCTOSHUE OT IMPSIMOM 110




IINITIOCKOCTH

Pemenne 3aZla4 Ha paCCTOAHUC OT TOYKHU

34 J10 IIJIOCKOCTHU M PacCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH

35 VYTbl B IPOCTPAHCTBE: YTOJI MEXIY
MPSIMOM M TUIOCKOCTBEO

36 JIByrpaHHBII yroJl, JMHEHHBIA yroj 0.95
JBYTPAHHOTI'O yIJia

37 JIByrpaHHBIN yroj, JUHEHHBINA Yol
JBYIPAHHOI'O yIiia
[lepneHquKyIsApHOCTD MIJIOCKOCTEM:

38 MIPU3HAK MEPIECHINKYISIPHOCTH IBYX
IJIOCKOCTEM
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

39 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN

40 Pemienue 3a1a4 Ha NepHIEHIUKYISIPHOCTD
IIJIOCKOCTEM.

41 Teopema o TpEx mepreHANKYIIpax 0.25

42 Teopema 0 TpEX nEpHEHAUKYIIAPAX

43 Pemenue 3a1a4 Ha TeopeMy 0 TPEX
HEepIeHANKYIIsIpax
Kontponbhast paboTa mo TeMam

m "[lepneHIUKYISIPHOCTD MPSIMBIX U
miockocTer" ¥ "YTIIbl MEXKAY NPSIMBIMU U
I0cKOCTAMU"

45 [lonsiTue MHOTOTpaHHUKA, OCHOBHbBIE

OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U




HEBBIMYKJIbIE MHOTOI'PAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46

[Ipusma: n-yronpHas npusMa; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAKJIOHHAs
IIpU3Mbl; OOKOBas U MOJIHAs OBEPXHOCTh
IIPU3MBI

47

[Tapamrenenumnen, TpsMOYTOJIbHBIN
MapaJuIeIIENnIe] U €r0 CBOWCTBA

0.25

48

IMupamupa: N-yroiapHas NUpaMUIa, TPaHu U
OCHOBaHME IIMPaMUJIbl; O0KOBas M MOJIHAS
IIOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yCeu€HHas NupamMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHATHE
MPaBUIILHOIO MHOTOT'PaHHUKA; PABUIIbHAS
npu3Ma 1 NpaBUJIbHAA MApaMUia,
InpaBUJIbHAA TPCYroJibHad MmupaMuja u
IIpaBWIbHBIN TETpa3ip; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTadp, JOACKA AP U
HUKOCAdIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IIPSAMOMH, INIOCKOCTH.
DneMeHTBl CAMMETPUH B IMpaMUax,
napaJjuielienuIe ax, NpaBUIbHbIX
MHOI'OTPaHHUKAX

0.25

52

Brruncnenue 31€eMEHTOB MHOTOIPaHHUKOB!
pEOpa, AMaroHau, yribl

53

[Tnomaas 6OKOBOM MOBEPXHOCTH M MOTHOM




MMOBEPXHOCTU NMPSIMOMN IPU3MBI, IIIOIAh
OCHOBaHHH, TeopeMa 0 OOKOBOH
IIOBEPXHOCTHU MIPSAMOM IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPABUJILHOM MUPaMUIBI,

>4 TeopeMa O 0 OOKOBOM MOBEPXHOCTH 1
YCEUEHHOU MUPAMUIBI
55 Konrtponsnas pabota o teme 1
"MHororpaHHuku"
56 [MonsiTne 06 06BEMe 1
o7 O06bEM nupamMuIbl 1 0.25
58 O0BéM UpamMuIbI 1
59 O0BEM TUpaMUIBI 1
60 O0BEM mupaMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM npu3MBbI 1 0.25
63 OO0BEM TTPU3MBI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOTpaHHUKOB"
IToBTOopenue, 00001IEHNE CUCTEMATH3ALIUS
65 3HaHu#. [locTpoeHune ceueHuii B 1
MHOTOTPaHHUKE
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
3HaHUU. BeluncieHne pacCTOSIHUM: MEXIY
66 JIBYMSI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1
TOYKH J10 MJIOCKOCTH, MEXKIY
CKPEIMBAOIIUMHUCS TTPSIMBIMH
67 Hrorosas koHTpoJibHAs paboTa 1




[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITNS
3HaHUU. BelunciaeHne yrioB: Mexay

68 CKPELIUBAIOIIUMHUCS MPSIMBIMH, MEXTY 1
NPSIMOY ¥ TUTOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YIJIOB MEXKAY IUIOCKOCTSIMU
OBIEE KOJIMYECTBO YACOB I10 68 35

[NPOI'PAMME




11 KVIACC

Ne i/

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: meHTp, paanyc, IMameTp;
TUTONIATb TIOBEPXHOCTHU Chephl

Bzaumnoe pacnonoxenue chepsr u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; mmomans chepor

N3o6pakenue cdepsl, mapa Ha
miockocty. CedeHus mapa

[unuHapryueckas MOBEPXHOCTb,
oOpa3yromye HUINHIPHYIECKON
MMOBEPXHOCTH, OCh IIHJIMHIPUIECKOM
MMOBEPXHOCTHU

[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIIas 1 OCh;
IUIoIa s OOKOBOU M HOJHOM
[MOBEPXHOCTH

N300paxeHne NWINHIPA HA MIIOCKOCTH.
Pazpéprka nununapa. CeueHus

IUIMHAPA (TTIOCKOCTHIO, TapaJIeIbHOM
WJIU TIEPIICHAUKYJISIPHON OCH ITUITUHAPA)

Konnueckast moBepxXHOCTh, 00pa3yromme
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIHHA,

8 oOpa3yromias 1 0Ch; IIOMa b OOKOBOW 1
IIOJIHOY ITIOBEPXHOCTHU
YceuéHHblil KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBaHHMsI M OOKOBas
MOBEPXHOCTh
N300paxeHre KOHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (MII0CKOCTBI0, apaIeIbHOM
OCHOBAHHUIO, U TNIOCKOCTbIO, IPOXOIAIIEH
4yepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHuK, OIUCaHHbINA OKOJIO

12 ctepsl; chepa, BiUcaHHas B
MHOTOTPAaHHUK WJIX B TEJIO BPAIICHUS

13 [Tonsatue 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Te

14 O0BEM 1UIMHAPA, KOHYCa

15 O0BEM mapa u miomaas chepol
[TomoOHbIe TeNa B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUTOIIAISTMHU
MMOBEPXHOCTEN, 00bEMaMH TIOJJOOHBIX TEI

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O6bemMbr Ten"

18 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BIYMTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHUCIIO




21

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHApHBIM BekTopam. [IpaBuiio
napajuiesenunesa

22

Pemenue 3aiau, cBA3aHHBIX C
MPUMEHEHUEM MpaBUJl JEUCTBUH C
BEKTOpPaMH

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3a1a4u B KOOpAUHATaX

24

VYron mexnay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

25

Beruucienue yrios Mex1y NpsSMbIMU U
IIJIOCKOCTSIMU

26

KoopannatHo-BEeKTOpHBIN METO ITPU
pEIIeHUU TEOMETPUIECKUX 3a71a9

27

KonTponbhas pabota o Teme "BekTopbl
1 KOOPJIMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHmE, 0600IIEHNE 1
cucremartu3aius 3HaHuii. OCHOBHbBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTu3anys 3HaHuii. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpenue, 060061IeHNE U
cUCTeMaTHU3alys 3HaHui. 3agaun
TUTAHUMETPUH B METOJIBI X PEIICHUS




[ToBTOpEeHmE, 0600IIEHNE 1

31 cucTeEMAaTHU3aMs 3HAaHWH. 3a1a4u 1
IUIAHUMETPUH U METOIbI UX PELICHUS
[ToBTOpeHwue, 060061IeHNE U

39 cucreMatu3aius 3HaHuil. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTepPEOMETPUHN

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, o6o01IeHNE U 1
CUCTEeMaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO UACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

e MaTtemaTuKa: aarebpa u Ha4yana maTteMaTUYECKOro aHanM3a, reomeTpus.
FeomeTpus, 10-11 knaccol/ AtanacaH /1.C., byTty3sos B.®., Kagomues C.B. u

apyrve, AKumMoHepHoe obuiecTso «M3patennbctso «lpocseleHne»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

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

MoypoyHoe nnaHMpoBaHue K yuyebHMKy AtaHacsH J1.C. 10-11 Knaccbl.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET
- ege.fipi.ru/

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

- https://uchi.ru/;

- https://resh.edu.ru/


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




