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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepaibHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTEILHOTO CTAaHAApTa CPEIHET0 OOIIETr0 00pa3oBaHUs,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEIBABISIEMBIX K
MaTEeMaTUYECKOMY OOpa3OBaHUIO, M TPaJAMIMA POCCUKUCKOr0 00pa3oBaHUs.
Peanuzanumst mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJISIIOIIMMU OCHOBY JUIsI CaMOpPa3BUTHUSI U HENPEPHIBHOIO 0Opa3oBaHUS,
I[EJOCTHOCTh OOIIEKYJIbTYPHOT'O, JIMYHOCTHOT'O M I10O3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU O0YYAIOIINXCA.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TreoMEeTpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpeIMETHBIX U
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS] T'€OMETPUM B HANPaBICHUU JIHUYHOCTHOTO
pa3BuTHs oOy4aromuxcs, (GopMHUpoBaHUs (YHKIMOHAIBHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3YYEHHS IPYruX y4eOHBIX AUCHUIUIUH. Pa3BuTue y 00yuaromumxcs
NpPaBUIBHBIX NPEICTABICHUNH O CYIIHOCTH M IMPOUCXOXKACHUH TI'€OMETPHUUYECKHUX
abcTpakuuii, COOTHOILIEHHH pPEaJbHOTO0 M WACATBHOr0, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAYKOW SBJICHUM M TMPOLIECCOB PEAIBHOIO MHpPA, MECTE
TE€OMETPUH B CUCTEME HAYK M POJH MAaTEeMaTHYECKOTO MOJICTHPOBAHMS B HAYTHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaluxcs, a TakKe KauyeCTB MBIIIJICHHUS, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTh HW3YYEHHUS Kak
JUCIMILTAH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTAPHOI.

Jlornyeckoe MbllieHue, (GopMUpyeMOe NpPU HM3YYEHHH OO0Yy4YaroIIUMUCS
MOHSTUIHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOYKHU JTOTHYECKUX YTBEPKACHUN
B XOJ€ pEUICHHUs T€OMETPHUUYECKHUX 3aJady, YMEHHE BBIIBHTaTh M OIPOBEPrarh
TUIOTE3bl HETOCPEICTBEHHO HCIMOJB3YIOTCA MPH PEIICHUH 3aJad €CTECTBEHHO-
HAY4YHOT'0 IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHne opueHTHpOBaThCSI B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BceX 00JacTsSIX AEATENbHOCTH uenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COlHaJIbHOrO ObITHS, Gdopma
OTPaKEHHUSI OKPYXKAIOIIETO MHpPA, YCIOBHE YCICITHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHusl  JEUCTBUTENBbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu 0OBENMHSET pa3Hble BHUABI Y4EOHOM M TPYJAOBOM JAESATEIBLHOCTH,
ABJISIETCSI OJIHUM U3 MPO(PECCHOHAIBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyallbHA
3amaya (QopMUPOBaHUS Yy OOYyYalOUUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HAIMpPaBJICHUSIM.

Ilens ocBoenusi mporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o0O0meodpa3oBareTbHOE W OOIMIEKYIBTYPHOE pPa3BUTHE
oOydarommuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NMPUOOpETEeHUus |
WCIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM U JCHUCTBUM,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPO0JDKEHUs 00pa30BaHUs
10 CHEIUATBHOCTSAM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHUU.

[Iporpamma mno reomerpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAuYeHa s
0o0y4Yaromuxcs CpeHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOr'0 00Iero odpaszoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIME MATEMAaTHYECKUE YMEHHS, CBSI3aHHBIE
co crneuuPuKod TreoMeTpud W HEOOXOIHUMBbIE Jid >KU3HU B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHMU MMEIOT BO3MOXKHOCTb HU3y4YUTh T'€OMETpHUIO Oolee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HaHUAX B MPO(ECCUOHATIBHOU IeSITEIbHOCTH.

JlocT>KeHuEe 1ed OCBOCHMS TMPOrpaMMbl OOECIIEUMBACTCS pelICHHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM 3aJayaMu  OCBOEHHS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBISIFOTCS:

e (opMHpOBaHUE TPEACTABICHHUS O TE€OMETPUU KaK YacTH MHUPOBOM

KYJIBTYpPBl U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe NPEACTABICHUS O MHOIOTPAaHHUKAX W TeEJIax BpalleHHUs
KaK 0 BOXHEHIINX MaTeMaTUYECKUX MOJEINSX, MO3BOJISIONIUX OMHUCHIBATH
Y U3Yy4aTh Pa3HbIC SIBJICHUS OKPYXAIOIIETO MUPA;

e (¢opMHpOBaHHE YyMEHHUS paClO3HaBaTh Ha YEpPTEX,ax, MOJCIIX U B
peabHOM MHpPE MHOTOI'PAHHHUKH U TeJla BpaIlEHUS;

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

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOT'paHHHMKAaX U TeJaX BPaIlEHUsI U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIQJICHHE  AJNTOPUTMAMHU  PEIIEHUS  OCHOBHBIX  THIIOB  3aJaY;
dbopMupoBaHue YMEHHUSI NPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHbIC
pacCyXJIeHHsT B XOJI€ PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;



e pa3BUTHE  HWHTEIEKTYaJbHBIX U TBOPYECKHUX CIocOOHOCTEM
oOyyarouiuxcs, IO3HABaTEJIbHOM  AKTUBHOCTH,  HCCIIENOBATENIbCKUX
YMEHUH, KpUTUUHOCTH MBIILIJICHUS;

e (opmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: YMEHUE PACIO3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUIX W IPU HU3YyYEHUU JPYTrUX y4EeOHBIX MNPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYIMpOBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUYECKUE MOJIEIH, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUI ammapaTr JUisl pelIeHUs IMPaKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTAMYUTENHHON OCOOEHHOCTBIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUM B HaAyaJle €ro M3yd4eHWs 3aJad, peEIIaeMblX Ha YPOBHE
UHTYUTUBHOTO TIO3HAHMS, U ONpENIeIEHHBIM 00pa30M OpraHU30BaHHAs paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO M IMPOCTPAHCTBEHHOIO
MBILIJIEHUS], CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JNaIbHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipenmnourenue oTnaéTcsl HAIJISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUNA Y
ydaluxcsi B Kypce CTEpEOMETpPUM IPOBOAMUTCA 3a CYET pEIIeHMs 3a7a4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJady Ha  ONEpPUPOBaHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HArJIAIHOCTh, a OIEpPUPOBAHHE O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJITHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPIKAHUS.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHuku», «lIpsiMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpamieHus»,
«BEeKTOpBI U KOOPAUHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercss He TOJNbKO II0 COJAEP)KATENbHBIM JIMHMSAM, HO W IIO ToJaM
oOy4YeHHsI Ha YPOBHE CpeHero o0mero oopa3oBaHusl.

Copepxanrue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUSI paboueil mporpaMMmsel, paclpenein€éHHbIM 10 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIECHUE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBIUIOCH MOCIEA0BATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUUYECKUX NPEICTABICHUN OOydyarouIuxcs, pacuiupss U
yrayossis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBonurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Hegeno B 11 kmacce, Bcero 3a iBa roja ooydenus - 102 yueOHBIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpuU. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBHS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSMBIX; MAPAIIIENBHOCTh NMPSAMOW U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapajuleibHbIE  IIOCKOCTH; CBONCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TETpa’ip, KyO, napajuieiaenunen; NoOCTPOCHUE CEUCHUN.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEPIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBL; MPsSMasi U HAKJIIOHHAs MPU3MbI, OOKOBasi U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IPSMOYTOJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBaHUE MUPAMUIbI, OOKOBAs U MOJHAS MTOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl Tpu3Mbl M nHpaMuabl. [IpaBHIIbHBIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o mpaBUWIBHBIX MHOTIOTPAHHHUKAX: OKTad3p,
nonexasap v ukocasap. CeyeHus NpU3Mbl U TUPaMUIbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U IIOJHOM TOBEPXHOCTH NPSIMOM IMPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceuéHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXIAY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTh, oOpazyroniue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, O0Opa3ylomas W OCh, IUIOMIQJh OOKOBOW U TIOJHOMU
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KOoHyC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3ylollue 1 BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa UIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOIOTPAaHHUK, WA TEJO
BpallCHUS.

[Tonsatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpsIMOYTOJILHOTO TMapajuiefienunena u ciaeactBuss u3 He€. O0bEM UmIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHble Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CEUEHUSs
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemenne 3amad, CBSA3AaHHBIX — C
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU M TUIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'paxnanckoe BociuTanue:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOMN MO3UIIMN 00YUAIOMErocs Kak akKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aHMOJICICTBOBATh C COLUMAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C WX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTUYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIBI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIETo.

JcTeTnyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, peneHun, paccyXIcHUM;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKAM aCIIEeKTaM Pa3JWYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro oopasa *Ku3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

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

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIly, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peamu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIE ILJIAHBI;



FOTOBHOCTBIO M CIOCOOHOCTBIO K MareMaTUYecKOMy OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKON KYJIBTYpPhl, MOHUMAHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MATEMATUYECKUX 3HAHWUW [JI1 PELICHUs 3a]ad B
00JJaCTU  OKpYXalollel cpeabl, IUIAaHUPOBAHUS IIOCTYIKOB U OICHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HayKh Kak cdepbl UYeIOBEUECKOW JesITeNIbHOCTH, STaloB €€
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcanvnvlie — noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jijoruueckue 1eHCTBUSA .

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpenesicHUsl TOHATHUW; YCTaHABJIMBATH  CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIHN3A;

e BOCIpPUHUMATh, (opMyaupoBaTh W  MNPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC U OTPUIATENbHBIE, €IMHUYHBbIC, YaCTHBIE WU OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (aKkTaxX, MAHHBIX, HAOIIOACHUSIX U YTBEPXKICHHSIX,



npenjaraTb ~ KpUTEpPUM  JJI8  BBIABJICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUN (MPSIMbIE U OT TIPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIECHUS Y BBIBOJIBI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh HauboNee MOAXOASIIUA ¢ YIETOM
CaMOCTOSITEIILHO BBIJITIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIbHO (OPMYITUPOBATh 0OOOIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaunmeii:

e BBIABIATH JACPUITUTH MHPOPMAIIUH, TAHHBIX, HEOOXOAMUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(POPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (OpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanomuvie KOMMYHUKamueHwvle  Oclicmeus, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOWUXCHL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS II0
XOJly peUIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJIYyYEHHBII PE3yJIbTaT;

B X0J1e 00CYXKIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY O0CYK/1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3aJ1aul, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHAMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHapy»XMBaTh PA3IMYME€ U CXOJCTBO IMO3ULIHI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MpPEUMYIIecTBA  KOMaHAHOM U
WHANBUYaTbHON PabOThI MPY pEeIICHNH YIEOHBIX 3a71a4; TIPUHUMATH 11eITh
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYIIOBBIX (popmMax paboThl (00CYKIeHUSI, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIC); BBINOJHATh CBOK YacTh pPabOTHI H
KOOPJMHUPOBATh CBOM JIEUCTBUA C JPYTMMH 4YJI€HaAMU KOMAaHJBI,
OLICHMBAaTh KAa4eCTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AJITOPUTM PENICHHUS 3a]]a4H, BRIOUPATh CIIOCO0 perieHuUs
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TIO3HABaTEIbHOW pediaekcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOIPOBEPKHM, CAMOKOHTPOJIA Ipolecca U
pe3yJyibTara pelueH!ss MaTeMaTUYeCKOMN 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUAM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS W3 HHUX MpPH PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPICHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KrnaccudummpoBats B3aUMHOE paCIONOKEHUE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd ABYTPAHHOTO YrJja,
peOpo BYrpaHHOrO yrja; JMHEWHBIM Yroj ABYIPaHHOrO YIJia; rpajlycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, 3JIEMEHTHI MHOTOTDAaHHUKA, TIPABUIIbHBII MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS IS
KJaccuPUKauy (BBINYKJIbIE W HEBBIMYKJIbIE MHOTOIPAaHHUKU; IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI IOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXKJCHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM i
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl MpU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIIEHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemrats 3aaun Ha HAXOXKIACHHE T€OMETPUUECKUX BEIMYMH MO 00pa3laM Win
aNIrOpUTMaM, TPUMEHSS MW3BECTHBIE AaHAJUTHUYECKUE METOIbl TMPU PEIICHUU
CTAaHIAPTHBIX MAaTEMaTHYEeCKMX 3aJad Ha  BBIYUCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyN; BBIYMCIATH COOTHOLICHHUS MEXAY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B NPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensaTe reoMerpuueckue @axThl ISl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO 1IaroB PEIICHUs, €CJIU YCIOBUS IIPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs nOpocTedlIMEe OPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOMYyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIW3UPOBATH PEATbHBIE
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLIECCE IIOUCKA PEILICHUS
MaTeMaTHyecku CcGHOpPMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh TOHATHSIMHU: LWJIMHIPUYECKAs MOBEPXHOCTh, 0Opa3zyroliue
IWIMHAPUYECKON  TIOBEPXHOCTH;  IIWIMHIP;  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolre KOHHIECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

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

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSAMHU: IIIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHHUS.

BBIYucisiTh COOTHOMICHHSI MEXKIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble QUIYpbl OT PYKH M C NPUMEHEHUEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInoaHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, HMHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha uepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCII0, O0bSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIrOld MEXKIY
BEKTOPAMHU, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M NPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsApHOEC IPOU3BEACHUE, PpACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue @akTbl ISl PEIICHUsS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaraliiX HECKOJIbKO IAr0B PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

Pemate mpocreimme reoMeTpuyecKue 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3azayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLUCHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLICHUU CTAHAAPTHBIX MaTEMaTUYECKUX 3a1ay.

[IpumeHaTs nOpocTedMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PacllO3HaBaTh NPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HM3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PEILICHUS
MaTEeMaTUYECKH C(OPMYIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOIEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alys 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOYKA, IpsiMasi, TIIOCKOCTh 1 bubmmorexa [IOK
> 1P ’ ’ https://m.edsoo.ru/aecc77cd
MIPOCTPAHCTBO.
[lonsTus: nepecekaromuecs
IUIOCKOCTH, TIepeceKaromuecs npsiMas 1 brbmorera [JOK
> 1P H p https://m.edso00.ru/2d8a9¢99
1 TJIOCKOCTh
[MousTHs: IepeceKaromuecs
IUIOCKOCTH, TIEpeCEeKaIOMMecs npsaMas 1 bubmorera [JOK
» TP H p https://m.eds00.ru/db685e73
U IJIOCKOCTh
bu6mmoreka [IOK
4 MHororpaHHHUKH 1
p https://m.eds00.ru/a63959¢d
HauvanbsHble cBeieHUsS 0 KyOe 1
N but6mmoreka [IOK
MIAPAMUE, UX Pa3BEPTKU U MOJEIIH. 1 https://m.edsoo.ru/b30df38
CeueHuss MHOTOIPaHHUKOB T '
HauanwsHbie cBeneHus 0 KyOe u
N but6mmoreka [IOK
TTHPAMIILC, FIX PAsBEPTIH H MOACTH. . https://m.edso0.ru/3d8ffd32
CeueHUsI MHOTOTPAaHHHUKOB
IlonsaTre 00 akCHOMAaTHYECKOM
Bbu6moreka [JOK
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1 httos://m.edsoo.ru/0cc5eAfe
CTEpEOMETPHUU U CIEACTBHS U3 HUX T '
[TonsaTre 00 aKCHOMAaTHYECKOM 1 but6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIICJICTBUS U3 HUX

https://m.edso0.ru/239c8ch4

ITousTue 00 aKCMOMAaTUYECKOM

9 MMOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI bubmmorexa LOK
P p PHH: https://m.edso00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTne 06 aKCHOMATHIECKOM
10 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa [IOK
P p pHH: https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIEACTBHS U3 HUX
B3aumHoe pacmnonoxeHue mpsiMbix B
11 IIPOCTPAHCTBE: MepeCeKaroIuecs, bu6nmnoreka [IOK
MapaJyIEIbHbBIE U CKPEIIMBAOIIUECS https://m.edsoo.ru/1a2520f6
psIMbIS
[TapannensHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:
12 napauieNIbHbIC IPSMBIC B bubamorexa [JOK
P P . hitps://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MaPAIIEIIEHOCTD TPEX
MIPSIMBIX
[TapannensHOCTb MPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE:! bu6nmoreka [IOK
13 .
[TapannenbHOCTH IPAMON U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTIibl ¢ COHaNpaBIEHHBIMU bu6mmoreka [JOK
CTOPOHAMU https://m.edso0.ru/9f4071b9
15 VYroa Mexay npsSMbIMU B bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay nNpsMbIMU B bu6muoreka [IOK
16
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTb MIOCKOCTEN: bu6mmoreka [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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napajICJIbHBIC ITJIOCKOCTHU

https://m.edsoo.ru/2e18f255

bubmuoreka [JOK

1 . .
8 CBoiicTBa napasuieabHbIX MIIOCKOCTEN httos://m.edsoo.ru/e504d656
IIpocTeiimne npocTpaHCTBEHHBIE
19 (uUryphl Ha MIOCKOCTH: TETPA bubmmorera [IOK
P + TOIPESAD, https://m.edsoo.ru/4a28dc02
KyO, mapasieenure/I
bubmuoreka [JOK
2 IT i
0 OcTpoCHHe Ceterit https://m.edso0.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCHeHITE https://m.edsoo.ru/ec26fe5d
Kontposnbhas paboTa o teme
29 "[IpsiMble U TIOCKOCTH B bu6nuorexa [IOK
npoctpaHctse. [lapamienbHoCcTh https://m.edso00.ru/9a0ade56
IPSIMBIX U IJIOCKOCTEN"
[lepnenaAuKyISIpPHOCTD MPSAMOU U
23 HHECKOCI[TI/I'};Ie pr[eH WK IJ)'ISI HBIC bubmmorexa LOK
- EPHCHIARYIAP https://m.edsoo.ru/b19f6a5d
IIpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapasienbHbIe U bubmorexa [LIOK
MEPIICHAUKYISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuieabHbIe U bubnuorexa LIOK
MEPICHAUKYISIPHBIE K MTTIOCKOCTH https://m.edso0.ru/ba545966
26 IIpu3Hak nepneHIuKyIIpHOCTH bu6muoreka [IOK
IIPSAIMOM U IIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyIspHOCTH bu6nmnoreka [IOK
MIPSAMOM M TUIOCKOCTH https://m.eds00.ru/79165d15
Teopema o mpsimoit bu6muoreka [IOK
28 .
MEPIEHANKYISPHON MIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubmuorexa [JOK



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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https://m.edsoo.ru/1d434d0f
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MEPIEeHIUKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/bd3745f8

Teopema o npsmoint

bubmuorexa [JOK

30
MEPIEHAUKYISIPHON TIIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYNISAp ¥ HAKIOHHBIE:
bu6 K
31 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, uosmoreka LO
g https://m.eds00.ru/33c477d3
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH
[leprieHUKYNISAp U HAKIOHHBIE:
b K
32 paccTostHie OT TOUYKH JI0 TUIOCKOCTH, nommorexa LO
8 https://m.edsoo.ru/66fefadd
paccTostHue OT HPSAMOM 0 MIIOCKOCTH
[leprieHquKyIAp U HAKIOHHBIE:
b K
33 pacCcTOSIHAE OT TOYKH JI0 IJIOCKOCTH, nomorexa O
g https://m.edso0.ru/a5b7b8e3
paccTostHue OT IPSAMOM J0 TIOCKOCTH
[leprieHquKYyNSAp U HAKIOHHBIE:
bu6 e OK
34 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, pomoreka 1
. https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YIOJl MEKIY bu6muoreka [IOK
MPSIMOM M TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBII yroi, TMHEHHBIN yrom bubmuorexa [IOK
JBYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJl, JMHEUHBIA yTroi bubnuoreka [IOK
JBYTPAHHOIO yIJla https://m.edsoo.ru/c7c777ed
[TeprieHAMKYASIPHOCTD INIOCKOCTEM: Bu6 OK
oTeKa
38 MPU3HAK TEPIICHIUKYIIPHOCTH JABYX uosmorexa I
- https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEH
IlepneHAuKyISIPHOCTD IIJIOCKOCTEM:
bu6mmoreka [IOK
39 MIPU3HAK MEPICHIUKYISIPHOCTH ABYX 4
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
40 [lepneHaAuKyISIPHOCTD TJIOCKOCTEIH: bu6mmoreka [JOK
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MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57

41 Teopema o TpEX NmepnEeHAUKYIAPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx mepreHANKYIIpax bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx MepHIEHANKYISIPAX bubamorexa [IOK
https://m.eds00.ru/9f246736
Konrponsnas pabota no temam
44 "IlepneH IUKYJIAPHOCTD MPSIMBIX U bubmmorexa [IOK
mrockocteil" u "Yriabsl Mexy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TNIOCKOCTAMHU"
IloHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHTHl MHOTOTPaHHUKA,
45 BBIMYKJIbIE U HEBBIMYKJIbIC bubmmorexa [JOK
i https://m.edsoo0.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHMS IPU3MBI; IpsiMasi U bubmmorexa [LIOK
46
HaKJIOHHAs MPU3MBI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
I10JIHASl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenumnen, NpsIMOYrOJIbHBIN bu6mmoreka [IOK
rapajulesenuIie]l U ero CBOMcTBa https://m.edso0.ru/8a7be683
[Mupamuga: N-yronbHas nupamuaa,
IpaHU ¥ OCHOBaHHUE MUPaMUJIbI;
48 OOKOBast ¥ OJTHAS TOBEPXHOCTh Bubmroreka LIOK
. https://m.edsoo.ru/fb1cd0a5
MMpaMU/Ibl; PAaBUIIbHAS U yCEUEHHAS
nUpamMua
49 [IpaBuIbHBIE MHOTOTPAHHUKHU: but6mmoreka [IOK
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MIOHSATHE MTPABUIIBHOTO
MHOTOTpaHHHUKA; TPaBUIIbHAS TIpU3Ma
Y IIpaBUJIbHAS IUPaMUJA; IPABUIIbHAS
TpeyrojbpHas nupaMuja v
NPaBUJIBHBIN TETpa’ip; KyO

https://m.edso0.ru/074c8865

[IpencraBieHue o NpaBUIBHBIX

50 MHOTOTPaHHUKAX: OKTaIp, Bubmmoreia LIOK
https://m.edsoo.ru/a0fddSbf
JOJIEKa’Ap U UKOCADIP.
CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENLHO TOUKH,

51 MIPSIMOH, TUIOCKOCTH. DJIEMEHTHI bu6mmoreka [IOK
CUMMETpHUH B IUpaMuax, https://m.edsoo0.ru/b9e777d9
napaiesienuneaax, MpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue 3neMeHTOB

52 MHOTOTPaHHUKOB: péOpa, AMaroHany, Bubmroreia LIOK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTH MPSMOM
53 MIPU3MBI, TUTOIIA][b OCHOBAaHUH, bubmmorexa [JOK
. https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MMOBEPXHOCTU
IIPSAMOY IIPU3MBI
[Tnomaas GOKOBOM MOBEPXHOCTH U

54 MMOBEPXHOCTH MPaBUILHON MUPAMHIBI, bu6nmnoreka [IOK
Teopema O IJIOMaau OOKOBOM https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEUYEHHOW MUPAMUIBI

55 KonrtponbHas pabota o teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04

56 [Tonsitre 06 00BEMeE bu6nmmoreka [{JOK



https://m.edsoo.ru/074c8865
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https://m.edsoo.ru/7ad0020b

N bubmuotexa [JOK
7
> OOnem ipavi s https://m.eds00.ru/235171b3
N bubmuorexa [IOK
58 OOnem nupami s https://m.edsoo.ru/f47dfefd
. bubmuorexa [JOK
59 OOnEM mupami et https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM nupamu el https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
61 O0neEm mpHsMEI https://m.edso00.ru/79853608
. but6mmoreka [IOK
62 O6ném npH3MbI https://m.edso00.ru/1e053890
N bubmuorexa [IOK
63 OOneém pusME! https://m.edso0.ru/482d3f51
64 KonTponbhas pabota o Teme bubnuorexa LIOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 0600MIICHNE
65 cuctemaTrzanus 3HaHui. [loctpoenue bubmorexa OK
. . ’ P https://m.edso0.ru/098bedad
CEYCHUN B MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE
CHCTEMAaTH3alIHs 3HAHUH.
66 Beruucnenue paccTosHUN: MEXKIY bu6nuoreka [IOK
JBYMS TOUKaMH, OT TOYKH 10 IIPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKHU J0 TUIOCKOCTH, MEXKIY
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU
Bbu6moreka [JOK
o7 Hrorosas kouTponLHas pabota https://m.edso00.ru/b9146bcO
68 [ToBTOpeHue, 06001mIeHNE bu6moreka [IOK
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CUCTEMAaTHU3aLMs 3HAHUM.
Brrunciienue yrios: Mexmy
CKPELIUBAIOIIUMUCS IIPSIMBIMH,
MEXKIy NPSIMOM U TUIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

https://m.edsoo.ru/56765e8b

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/56765e8b

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
miockoctu. CedyeHus mapa https://m.edsoo.ru/bc15f7f2
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o00paxkeHne nuauHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LIOK

. P ’ https://m.edsoo.ru/016e25eb
napaIeIbHON UITN
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
bubmuorexa [JOK
7 Konnueckast mOBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCpIINHA,

8 oOpa3yolas 1 och; IJI0ab Enbmiorexa HOK
N N https://m.edso00.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
Yceu€HHbIN KOHYC: He u
9 BBICOTA; OCHOBaIZI/CIﬁ (1)46(13)213;?1;);: ) bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
napaJijiesIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOASIIEH Yepes
BEpIINHY)

11 KoMOuHarwms ten BpameHus: 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONMCaHHbIA OKOJIO

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK HJIU B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 OObEM wapa 1 oA, chepe! https://m.edSO(])_.[ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmmorexa LIOK

https://m.edsoo.ru/810cfleb
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CoOTHOIIEHUS MEXTY TUIOIIAISTMHU
MMOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEJ

17 KonrtpomnbHas pabota o remam bu6mmoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO Bubmmoreia LIOK
p https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOpam Bubmmorera [IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MIPUMEHEHUEM TPABUJII JECHCTBUH C bubmmorexa [IOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMu
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUH TEOMETPHUSCKUX bubmmorexa OK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4y
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. IIpocreiimme https://m.edso0.ru/48db7058
3a/1la4y B KOOpJIMHATaX
o5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucnenue yrios Mexay bu6mmoreka [JOK

IIPAMBIMHA U INIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonTponbhas pabora o teme

27 "BekTopbl 1 KOOPAWHATHI B 1 bubmorera [JOK
Pol I KOOPA hitps://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1
cucreMarusanus 3HaHuil. OCHOBHbIE bu6mmoreka [JOK
28 1
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 06001meHNE 1
cructemaTuzaius 3HaHuii. OCHOBHbIE but6mmoreka [IOK
29 1
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
IJITAHUMETPUHU
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. 3anaun but6mmoreka [IOK
30 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpeHme, 006001EeHNE 1
cHUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
31 1
IJJAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600IIEHNE U
cructemaTuzaiys 3Hanui. OCHOBHBIC bubnuorexa [JOK
32 1
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
but6mmoreka [IOK
33 14 0 1
TOrOBai KOHIPOILHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIeHNE U 1 bu6mmoreka [IOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edso0.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

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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