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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS AJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCyJapCTBEHHOI0 00pa30BaTEeIbHOrO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBIBIIEMBIX K
MaTEMaTUYECKOMY O0Opa3oBaHUIO, M TPAAULIMA POCCHUKUCKOr0 00pa3oBaHUS.
Peanuzanumst mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJISI CaMOpPa3BUTHUSI U HEMPEPHIBHOIO 0O0pa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYJIHTYPHOI'O, JIMYHOCTHOT'O M IIO3HABATEILHOIO pPa3BUTHUS
JUYHOCTU O0YYAIOIINXCA.

HEJIU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TeOMETpUM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpeMETHBIX U
OPEIMETHBIX PE3YyIbTaTOB OOYYEHHs] T€OMETPUM B HAMpaBICHHH JIMYHOCTHOTO
pa3BuTus oOydaronuxcsi, ¢GopMupoBaHus (PYHKIHMOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUEHHS IPYruX y4eOHBbIX AUCIHMIUIUH. PazBuTHe y 00yyaromuxcs
NPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
a0CTpaKMil, COOTHOIIEHUH PEATBHOIO M HUIACAIBHOr0, XapaKTEPE OTPaKEHHS
MAaTEMATUYECKOM HAYKOW SBJICHUM M TIPOLIECCOB PEAIBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOr0 MOJIETUPOBAHMS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUaluxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX Jis ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrmedynBaeT BO3MOXKHOCTb H3YYEHHS Kak
JUCIMILTAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTAPHOI.

Jlornyeckoe MbllnuieHHe, (GOpMUPYEMOE NPH HM3YYEHHH OOYYarOIIUMUCS
MOHSTUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOYKHU JTOTHYECKUX YTBEPKIACHUN
B XOJI€ pEUICHHUs] T'€OMETPHUUECKHUX 3a/]ay, YMEHHE BBIJIBUraTh WU OIPOBEPraTh
TUIOTE3bl HETOCPENICTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOT'O IIMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHne opueHTHpPOBATHCSI B MPOCTPAHCTBE UIPAEeT CYUIECTBEHHYIO POJIb BO
BCEX 00JIACTSX ACSATENLHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLIHaIbHOTO ObITHS, (dopma
OTPaXEHUSI OKPY>KAIOIIET0 MHUPA, YCIOBHE YCIEUIHOTO MO3HAHUSA U aKTHUBHOIO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHuE  MPOCTPAHCTBEHHBIMHU



oOpazamMu O0OBENMHSET pa3Hble BHUABI YYEOHOM M TPYAOBOM JESATEIHLHOCTH,
SABJISIETCSI OJIHUM U3 MPO(PECCHOHAIBHO BAXXHBIX KAdeCTB, MOITOMY aKTyalibHa
3amaya (opmMupoBaHus y OOyYaroUIUXcsi MPOCTPAHCTBEHHOTI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HAIMpPaBJICHUSIM.

Ilens ocBoeHust mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBoM
ypoBHE 00y4yeHuss — oOmeo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE
oOydarommuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NMPUOOpETEeHUus |
WCIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM U JCHUCTBUM,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPO0JDKEHUs 00pa30BaHUs
10 CHEIUATBHOCTAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mno reomerpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAuYeHa s
0o0y4Yaromuxcs CpeHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOr0 00Iero odpa3zoBanusa. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crneuuPuKod TreoMeTpud W HEOOXOIHUMBbIE Jid >KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3yYUTh T'€OMETpHUIO Oolee
IJIyOOKO, €Clid B JlaJbHEHIIIEM BO3HUKHET HEOOXOIWMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(ECCUOHATIBHON e TENbHOCTH.

JlocT>KeHue 1ed OCBOCHHMS IMPOrpaMMbl OOECIIEUUBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax SBISIFOTCS:

e (opMHupOBaHUE TPEACTABICHHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJIBTYpPbl U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHe NpEACTaBICHUS O MHOIOTPAaHHUKAX M Tellax BpallleHHs
KaK 0 BOXHEHIINX MaTeMaTUYECKUX MOJEINSX, MO3BOJISIONIUX OMHUCHIBATH
Y U3Yy4aTh Pa3HbIC SIBJICHUS OKPYXAIOIIETO MUPA;

e (opmMupoBaHue yMEHHsA pacro3HaBaTb Ha YepTexax, MOJAENAX U B
pealbHOM MHpPE MHOTOT'PAaHHUKH U TeJla BpaICHUS;

e OBJIQJICHHE METOJAMU PEIICHUS 3aJlady Ha MOCTPOCHUSI HA M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTpaHHHUKaX U TelaX BPalIEHUsI U UX OCHOBHBIMH CBONCTBaMU;

e OBJIQJICHHME  AJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  TWUIIOB  3aJaY;
dbopMupoBaHUe YMEHHUSI MPOBOJUTHL  HECIOXHBIE JOKa3aTelIbHbIE
pacCyXJIeHHsT B XOJI€ PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAaKTUYECKUM COJEPKAaHUEM;



e pa3BUTHE  HWHTEIEKTYaJbHBIX U TBOPYECKHUX CIocOOHOCTEM
oOydJamIuxcsa, IO3HABATENbHOM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUUHOCTH MBIILIJICHUS;

e (popmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: yMEHHUE PpACIO3HAaBaTh IMPOSIBICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M NPHU M3YyUYEHUHU IPYTHX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBAaTh HUX Ha S3bIKE
reOMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUI ammapaTr JUisl pelIeHUs IMPaKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLIEHUBATH ITOJyYEHHBIE PE3YIIbTATHI.

OTAnMYUTENbHON OCOOEHHOCTHIO MPOrpaMMbl SIBJISIETCS BKIIOUYEHHUE B KYpC
CTEpEOMETPUU B Hayalle €ro M3y4yeHus 3ajlay, pelIaeMbIX Ha YPOBHE
UHTYUTUBHOTO TIO3HAHUS, U ONPEACIEHHBIM 00pa30oM OpraHM30BaHHas padoTa Haj
HUMH, UYTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JanbHEeNIIeMy U3Y4EHUIO MTPEIMETA.

[Ipenmnourenue oTnaéTcsl HAIJISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
NPAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUNA Yy
yyalquxcsi B Kypce CTEpEOMETPUHM MPOBOJIUTCA 3a CYET pEIIeHHs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUPOBaHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a HPOBOJUTCA € ONOPOM Ha
HAIJIAIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HATJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJHOT0 COACPIKAHUS.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHukn», «lIpsiMpie U IIIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl ¥ KOOPAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpenesnsieTcss He TOJNbKO [0 COJEP)KATEeNbHBIM JIMHUSM, HO W TIO0 ToJaM
oOy4YeHHsI Ha YPOBHE CpeHero o0mero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM peE3ylbTaTam
OCBOCHMSI paboyell mporpaMmbl, pacnpenenéHHbIM [0 TrojaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM o00pa3oM, 4TOObI OBJIAJICHME TI€OMETPUUYECKUMHU
HNOHSTHSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH NOCIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0YyYaIOIIUXCS, pacliupss M
yrayossis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenue reomerpun orBonurcs 2 4yaca B Heaento B 10 kimacce u 1 vac B
Hezeno B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHHH CTEPEOMETPUHU:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIENIBHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TETpa’ip, KyO, napajielenunea; NIoOCTPOCHHE CEYECHU.

[TepnieHAUKYISAPHOCTH MPSIMON U TUIOCKOCTU: NEPICHANKYJISPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEePIEHANKYIAPHON TJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipru3ma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MIPU3MBbI; OOKOBas M
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUIbl, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPABWIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOTO MHOTOTPAaHHUKA; IPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THUPAMUIA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUJAa W MPABUIbHBIN
TeTpadip; KyO0. IlpencraBneHue o TpaBUWIIBHBIX MHOTOIPaHHUKAX: OKTal3p,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPUM B  IHpPAMHJAX, NapaJUICICIUIenax,
IIPAaBWIbHBIX MHOI'OTPAHHUKAX.



BblunciieHne 3€eMEHTOB MHOTOTPaHHMKOB: pEOpa, JAMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O TIulomaad yceu€HHo mnupamujibl. [lonstue o0 o0béme. OO0BEM
NUPaMU/JIbl, TPU3MBL.

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

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpazyroiue HUJIUHIPUYECKOM
MOBEPXHOCTH, OCh IMJIWHIPUYECKOW TMOBepXHOCTU. [lunmuHnap: ocHOBaHud U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHUE U BepIillMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTU CQEPBHI.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
TUTOIIAb CEPHI.

N3o0paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
NpsIMOYTOJILHOTO TMapajuieNienuiena u ciuenctsus u3 He€. OOBEM MUIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOnuble Tena B mpocTtpaHcTBE. COOTHONMIEHUS MEXKIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHiapa (mapajuiebHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS
KOHyCa (MapajijieIbHOE OCHOBAHUIO U TPOXOMASIIEE Yepe3 BEpIIMHY), CEUCHUS
napa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha minockocT u B poctpancTBe. Cll0KeHne U BBIYUTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenue 3agad, CBSI3aHHBIX €
OpUMEHEHUEM TMpaBuil JAelcTBUil ¢ Bektopamu. [IpsmoyrosipHasi cucTema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YToil MEXIy BekTopamu. CKalIpHOE MPOU3BEIECHUE 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» XapakTepU3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLEeayp TpakIaHCKoro oOmecTBa (BBIOOpPHI, OMPOCHI H TP.), yYMEHHEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIEMY POCCHUICKONW MaTEMAaTHKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHHM B JAPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJIa;
c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUUMYHBOCTHIO K MATEMAaTUUECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHHE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTeMaTUYeCKUe 3HAHUA B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEeSATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peanu3oBbBIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIMEd HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW JUIS pELIEHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHs HAayKM W  OOIIECTBEHHOW NPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATHh MPOEKTHYKD M HUCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCLICEUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAITH3a;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
yTBEpIUTEIbHBIC U OTPUIIATENIbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
NpoTUBOpeYHsT B (akTax, IaHHBIX, HAOMIOEHUSX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TIPOTHUBHOI0), BHICTPANBATh apryMEHTAIIHIO,
MPUBOIUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITETLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE [0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, MCCIEAOBAHUSA, OLICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

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 IS PEIICHUS 3a7a4H;

e BbIOMpaTh UH(DOpPMAIUMIO U3  UCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

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

e OIICHUBATH HaJAEKHOCTh uH(popmanuu o CaMOCTOATENbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCIIPUHUMATh M  (POPMYJIHPOBaTH CYXKJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOILIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B XOJI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI 110 CYILECTBY O0CYKAAEMON TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJAbTaTbl  pPELICHHs  3a7add,  SKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTbHON paOOThI MPY PENICHUH YIEOHBIX 3a71a4; IPUHUMATH I1eJTb
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacnpeAensaTh BUAbI padboT, JOroBapuBaThCs, 00CYXKAaTh MPOIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padoThl (00CYKIeHHs], 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOETO BKJIaJia B OOIMIMI TPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuusepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUJIAH, AITOPUTM PEIICHUS 3a]a4H, BEHIOMPATh CIIOCO0 perIeHHS
C y4€TOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Y4ETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CMOCO0AMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJIA Tpolecca U
pe3yJsibTara peuIeH!us MaTeMaTUYeCKON 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 ILEIW U YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HHUX MPHU PEUICHUU
TreOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSAMU: MAPAIIEIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHH IBYIPAHHOIO YIJIa,
peOpo IBYrpaHHOrO yria; JIMHEWHBIM Yroj ABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIA.

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

PacriosnaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHUKOB (MHUpamMuaa; mpu3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS  JJIs
KJacCUPUKAUU (BBIYKJIbIE W HEBBINYKJIblE MHOTOIPDAHHUKHU; IpaBUJIbHbIE
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHIATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJOM  CJIE/IOB,  BBIMOJIHATH
(BBIHOCHBIE) IIJIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JO TPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
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
CKPELMBAIOIIUMUCS  IPSIMBIMH, MEXIy MPSAMOM M  IJIOCKOCTBIO, 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 TNPOCTPAHCTBE; 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 (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbl B IBHOUM (hopMe.

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

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HU3YYEHHBIC IIOHATHUA B IIPOLECCE IIOMCKA PEIICHUA
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KJIACC

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

Pacno3naBath Tena BpamieHus (HUIUH]P, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIIapOBOW CIIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruncnsate  00bEMBI M MIIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

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

BBIYucIsITE COOTHOMICHHSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
MOJ00HBIX TEIL.



N3o0pakath u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrIMmoaHATh (BBIHOCHBIC) TIOCKHUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: B CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHU.

W3BiekaTh, WHTEPIPETHPOBATH M TPEOOpa3oBbIBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX I'e€OMETpHUUYECKUX (hUrypax, MpPeACTaBICHHYI0 Ha 4YepTekax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBITIONHATE  IEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHUS BEKTOpa Ha YUCII0, O0BSICHATh, KAKHMH CBOMCTBAMU OHU 00JIa/1at0T.

[TpumeHnsaTH TpaBUIIO MapajUIeIenuneaa.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIAWMHATHI BEKTOpa, Yroll MEXTy
BEKTOpPaMH, CKaJIIPHOE MPOU3BEIACHUE BEKTOPOB, KOJTMHEAPHBIC M KOMILUTAHAPHBIC
BEKTOPHI.

Haxonute cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJIIpHOE IIPOM3BEICHUE, pacKiIadblBaTh BEKTOP 110 JABYM
HEKOJITMHEAPHBIM BEKTOpPaM.

3amaBaTh TIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIWHAT.

[IpumensaTs reoMeTpudeckue (aKThl Uil PEIICHUS CTEPEOMETPUUICCKUX
3aJ1a4, MPEANOJIararIiuX HECKOJIBKO IIaroB PEIICHUs, €CIIH YCIOBUS PUMCHCHUS
3a/1aHbI B SIBHOU (popMe.

Pemate mpocreiinue reoMeTpuUUecKHe 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaum Ha J0Ka3aTEIbCTBO MATEMATHUYECCKUX OTHOIICHUH U
HAXO0XKJICHUE TCOMETPUYCCKUX BEITMYMH 110 00pa3liaM WiIu ajJropuT™Mam, MPUMEHSS
W3BECTHBIC METOJIBI TIPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]1a4.

[IpuMeHAT, TpoCTEWIIME TMpOorpaMMHBIE CPEICTBA H  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPH PEIICHUN CTEPCOMETPUICCKUX 3a]1a4.

[IpuBOaUTE HPHUMEpPHl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAC H
KU3HU, PacTiO3HABATh MPOSIBICHUE 3aKOHOB TEOMETPHUH B NCKYCCTBE.

[IpuMeHATh TMONy4YeHHBbIC 3HAHWS Ha TMPAKTHKE: aHAIM3MPOBATh pEasbHBIC
CUTyalldd W TIPUMEHATh H3Y4YEHHBIE IOHATHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTU4IeCKh CHOpMyTUpPOBAaHHOW TPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIE
CUTyalliM Ha S3bIKE TEOMETPHUM, WCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM TCOMETPUYCCKUX TIOHITHI M TEOpPEM, almapara ajareOpbl; pemarhb
IPaKTHYECKHE 3a/1a9H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIIMYHH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrpobire | IpakTireckire o0pa3oBaTejibHbIE
padoThbI padoTsI pecypent
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHbBIE

HanmenoBaHue pa3iesioB 1 TeM undposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (1udpp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoTbI padoThbI
pecypchbl

Tena Bpamenus 12

O0BEMBI TEN 5 1

BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpEeHmE, 0600IIEHNE, 7 1

cucTeMaTH3aInsI 3HaHWI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 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: MEepeCCKaroIurecs MmI0CKOCTH,
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

HauanpHble cBeieHus 0 KyOe U Mupamu/e,
uX pa3BEpTkU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

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

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapannenbHOCTh MPSMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIIC T

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
Kontpoinbnas padota no teme "lIpsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHbIE U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi IEpHEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
[lepnieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM A0 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl
JBYTPaHHOT'O yIjia

37 JIByrpaHHBII yroJl, JMHEHHBIA yroj
JBYI'PAHHOI'O yIia
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepnieHAUKYIAPHOCTH MIOCKOCTEH:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHquKyIsApHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
MIJIOCKOCTEMN

41 Teopema o TpEX mEpPHEHANKYIIAPAX

42 Teopema 0 TpEX NMEepHEHAUKYIIAPAX

43 Teopema 0 TpEX NMEPHEHAUKYIIAPAX
KontponbHas paboTa mo TeMam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U

wiockocTel" u "YTIbl MEXKAY IPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMUIa, TPaHu U
OCHOBaHME IHPaMUJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MTPSMOM, TNIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
napasuieNienuIe 1ax, MpaBUIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHON MUPAMUJIBI, 1
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 KonTponbhas pabora 1o teme 1
"MHororpaHHuku"
56 [TonsiTne 06 00BEMeE 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoenue ceuenmii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUH. Bbruucienue pacCTOsHUIA: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU O HpHMOfI, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMUA

67 Hrorosas xoHTposabHas pabora

[ToBTOpeHue, 06001IeHNEe CUCTEMATU3AITHS
3HAHWH. BBIYKCICHUE YTIIOB: MEXTY

68 CKPEIMBAOIIUMHUCS TIPSIMBIMH, MEXTY
NPSIMOY M TUIOCKOCTBIO, IBYIPAaHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 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 moBepxHOCTh, 00pasyromime
KOHUYECKOU MOBEPXHOCTHU, OCh U
BEpIIIMHA KOHMYECKOH TOBEPXHOCTH




KOHYCZ OCHOBAaHHE U BEPIIHHA,

8 oOpa3yromias 1 0Ch; IIOMA L OOKOBOH 1
IIOJIHOY ITIOBEPXHOCTHU
YceuéHHblil KOHYC: 00pa3yrolye u

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

10 (MII0CKOCTBI0, apaIeIbHOM
OCHOBAaHHIO, U TNIOCKOCTbHIO, MPOXOASIIEH
4yepe3 BEepIINHY)

1 KoMmOuHamwst Ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpasHHukK, OIUCAHHBIN 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 MEXKTY TIOIIAISTMHU
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 IPaBUJl 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, GpakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

30

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




[ToBTOpeHme, 0600IIeHNE U

31 cucTeEMAaTHU3aMs 3HAaHWH. 3a1a4u 1
IUTAHUMETPHH U METOJIbI UX PCIICHHUS
[ToBTOpeHwue, 060061IeHNE U

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

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpenue, 06001IeHNE U 1
CUCTEeMaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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