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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, TMPEABIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHHs] TE€OMETPUU B HAINPABICHUH JTUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 M HWICATHHOT0, XapaKTepe OTPaKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHUS
yUaluxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX [Jis ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIMPaBJIEHHOCTH, TaK M TYMaHUTApHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO WCIOIB3YIOTCS TPU PENICHUH 3a7]ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
POCTPAaHCTBE — HEOOXOIUMOE YCIOBHUE €ro COIHAIbHOTO ObITHS, (opma
OTpaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIISICTCS. OHMM W3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, TMOATOMY aKTyaJlbHa
3amada (opmupoBaHus y 00yYaroUuXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHust mporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHEU(PUIHBIX T€OMETPUH, BOBMOKHOCTH YCTIEIITHOTO MPOOJIKEHHSI 00pa30BaHUs
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro o0Omiero oOpaszoBanus. Takum oOpa3zoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clii B JajbHEWIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kiraccax siBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M TElNax BpalleHUs
KaK O BOXHEHIIMX MaTeMaTHUYECKUX MOJENSIX, MO3BOJSIONIMX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHWe yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKIeHusi B XOJAE pEUICHUS CTEPEOMETPUYECKUX 3aJady M 3ajad ¢
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  UWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
reOMETPUU: YMEHHME PACIO3HABATh IMPOSBIEHUS TE€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[aBaTh FEOMETPUUECKUE MOAEIN, IPUMEHITh OCBOCHHBIH
reOMETPUYECKUI amnmapar AJid pElIeHUs MPAaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa30M OpraHU30BaHHAs padoTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozeprkarenbHble TUHUKA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B IPOCTpaHCTBEY. DOPMUPOBAHHE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelbHBIM JIMHUSAM, HO M 1O TOAaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTUSIMU Y HaBBIKAMH OCYILECTBISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHA  CTEpeoMEeTpuH. Touka, mOpsiMasi, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulelbHble U CKpeluuBaromuecs Imnpsimble. [lapamienbHOCTh NPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuieiabHble  IUIOCKOCTH, CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IPSAMBIE MAPAUICIIBHBIE W MEPHECHIMKYISPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IJIOCKOCTEM: MPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipru3ma: n-yroyibpHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TpaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
IpaBWIbHAs TNHpPAMHUAA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUIA W MPABUIbHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

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



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPaBWIBHOW MNUpaMUIbL,
TeopemMa O Iulomaau yceuéHHou 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 HUJIMHIPUYECKOU
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 cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

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

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

[TonoOHbie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAJIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha mockocty U B mpocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE 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 mnpoctpaHcTBe. KoopaunHatel Bektopa. I[lpocreiiiine 3amaun B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenue 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 (PYHKIIMOHHPOBAHUS 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(hOopMHUPOBAHHOCTHIO POCCUHUCKOM IPaKIaHCKOW MICHTUIHOCTH, YBOXKCHUS 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
SKOHOMMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEHN 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 IOCTPOCHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYEeCKOEe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NESATENbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI;



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

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO DKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIMSIHUS
COLMAIIBHO-YKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM M COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHWE MAaTEMATUYECKUX 3HAHWUW 11 PELICHUs 3a/1a4 B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Da3BUTHs HAayKM W  OOIIECTBEHHOW NPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATH MPOEKTHYK) M HCCIENOBATENbCKYIO AEATEIbHOCTD
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHUSA MPOrpaMMbl Y4eOHOro MpeameTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMU, YHUBEPCANbHbIMU Pe2YNIAMUBHBIMU OeUCTNEUAMU.

1)  Vnuusepcanvnvie  noznasamenwvnvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymeHut pabomams ¢ uHpopmayuel).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMH, (OPMYIHPOBATH
ONpECNICHUs]  TOHSTUM; YCTAHABIMBATh CYIIECTBEHHBIA  MpPU3HAK
KJaccu(uKauy, OCHOBAaHUA ISl OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYyJIHUpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIbHbIE U OTpPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBopeursi B (aKTaxX, JAHHBIX, HAONIOACHUSAX U YTBEPXKICHHSIX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

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

e TMPOBOJUTH CaMOCTOSITEIBHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO penieHust yd4eOHOM 3agau (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MOAXOAAIMHNN ¢ Yy4ETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

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

e CaMOCTOSITENIBHO ()OPMYITUPOBATH OOOOIIEHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

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

PabGora ¢ undopmanmei:

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

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMALIHIO, IPEICTABIATh €€ B Pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OIICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvbhbie  KOMMYHUKAMUGHbIE  Oelicmeus,  o0becneyusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00OYUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)XKaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M IHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS II0
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

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 CYXICHHAMH JAPYTHX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJabTaTbl  pEIIEHHs  3a7a4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS ¢ YUETOM 3aJ1ay MPE3eHTAIMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThl, pacrpeenaTh BUAbl paboT, JOroBapuBaThCs, 00CYkKAATh MPOLECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBHUA C JPYTMMH YJ€HAMU KOMAaH]IbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pediIeKcur Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYUHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMHU: TOUKA, PsIMas, IIIOCKOCTb.

[IpMeHATh aKCHOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBaTh MOHATUAMU: NAPATUIETBHOCTD U MEPICHIUKYIIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHMK, BBIMYKIBIA W HEBBITYKJIBIH
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

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

KnaccupummpoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIS
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPaHHUKH; MPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIeNeUIe/bl).

OnepupoBaTh MOHATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSCHATH MPHUHIIUIIBI IOCTPOSHUS CEYSHHH, NCTIONB3YS METOT CIIEIOB.

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

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSS U3BECTHbIE AHAJUTHUUYECKHE METOAbl TMpPU PELIEHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOPUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHYECKHE METOMAbl TMPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOLIAAM TOBEPXHOCTEM MHOTIOrpaHHUKOB (IpHU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMYJ; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHUU; LEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPBI.

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

[IpumensaTe reomerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEAIOIararolux HECKOJIBKO IIaroB PELICHUs, €CIIH YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

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

IIpuBOaUTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B NPUPOLAE U
YKU3HU, pPacIlO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHMUS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MpPOOJIEMBbI, MOJEIUPOBaTh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, anmnapara aareOpsl; permarh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MOHATHSAMU: LUJIMHIPUYECKas IMOBEPXHOCTh, 00pa3yronme
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BPAIllCHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

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

Boruncnsate  00bEMBI M TIJIOMIAM  TOBEPXHOCTEH  TeJN  BpaleHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

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

BbI4uciisiTh COOTHOMICHHUSI MEXIY TUIOMIAASMHU MTOBEPXHOCTEH W 00BbEMaMu
IIOTOOHBIX TEI.



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

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTh, HHTEPHIPETHUPOBATH M MpeoOpa3oBbIBATH HH(GOPMAIUIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [IEUCTBUSA CHOXKEHUsST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHM 00J1aatoT.

[IprMeHsTh IpaBWIIO NAapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISPHOE IPOU3BEICHUE BEKTOPOB, KOJLIMHEAPHBIEC U KOMIIJIAHAPHBIE
BEKTOPBI.

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

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumeHnsaTh reoMeTpuueckue QakTbl [JIs PEHICHHS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3agayn Ha J10Ka3aTelIbCTBO MAaTEMAaTHUYECKHUX OTHOLICHUM W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumenaTs mpocTedMe OpOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPECOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOIMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYEHHBIC IIOHATHA B IPOLECCE IOUCKA pPELICHUs
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, almnapara aareopsl; pelaTh
IIPaKTUYECKUE 3aa4U, CBA3aHHbBIE C HAXOXKICHUEM IT'€OMETPUYECKUX BEIIUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchl
Bbub6mmoreka [IOK
1 B 10
BEACHHE B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 | bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
ILJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bu6 K
4 VYTl MeXAy NPSAMBIMU U TJIOCKOCTSIMU 10 1 hgfpg;gf:;;gz/ 120937
bubmuoreka [JOK
M 11 1
> HOTOTPAHHHIIH https://m.edsoo.ru/1c209¢37
N bubmuorexa [JOK
6 OOBEMBI MHOTOTPAHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: CEeUeHMsI, pACCTOSHUS U YTJIbI 4 1 Bubmmorexa [IOK
P ' P r https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HauMenoBaHue pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
MPOrpaMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12
©J1a BpateHuA https://m.edsoo.ru/1¢209e37
bubmuorexa [IOK
2 é 1
ObnEmbi Ten > https://m.edsoo.ru/1¢209¢e37
3 BekTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 Bubmorexa IIOK
P P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IIEHNE, 7 | bu6nuorexa [IOK
cUCTeEMaTHU3alUs 3HAaHUN https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIE TOHSITHUSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, IIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300paKeHUsI Ha PUCYHKAX: 1 Bubmmorexa [IOK
p preyd o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
cepenHbI OTPE3Ka
[Tonsarus: nepecekaronuecs
2 IUIOCKOCTH, IIEpECEKAIOIIHECS IIPsIMasT 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9¢99
U TJIOCKOCTh
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [IOK
> 116P P https://m.edsoo.ru/db685¢e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha | bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
HavanbHbie cBenneHus o kyoe u

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [IOK

P > X paspep ' https://m.edsoo0.ru/b30dff38
CeueHuss MHOTOTPaHHUKOB
but6mmoreka [IOK
6 HauanpHbie cBesieHus 0 KyOe u 1
A Y https://m.edsoo.ru/3d8fd32



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

nupaMujie, X pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPAaHHUKOB

[TousTue 00 aKCMOMATUYECKOM

7 IIOCTPOECHUH CTEPEOMETPHUN:; AKCHOMEI bubmorexa HOK
p p pHH: https://m.edsoo.ru/Occ5cédfe
CTEPEOMETPUH U CJICACTBUS U3 HUX
ITousiTrie 00 aKCMOMATHYECKOM
8 IIOCTPOECHUU CTEPEOMETPUU: AKCHUOMBI bubnnorexa [IOK
p p TpHuH: https://m.edsoo0.1u/239¢8cb4
CTEPEOMETPUHU U CIICACTBUS U3 HUX
IMousarue 06 akKCHOMAaTUYECKOM
9 OCTPOEHUH CTEPEOMETPHUHN: AKCHOMEI bubmmorexa [OK
p p ThHH: https://m.edso0.1ru/65¢6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
ITousarre 06 aKCHOMATUYECKOM
10 IMOCTPOECHUH CTEPEOMETPUH: AKCHUOMBI bubmmorexa [IOK
P PEOMETPHH: hitps://m.edsoo.rw/258c245
CTEPEOMETPUH U CIIEACTBUS U3 HUX
B3anMHOe pacnioniokeHue NpsMbIX B
1 IIPOCTPAHCTBE: NIepeCeKarouecs, bu6nunorexa [IOK
MapauleabHble U CKPEIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapaniaenbHOCTh NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajieyIbHbIE IPAMEIE B Bubmorexa IIOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapaAIICIIBHOCTD TPEX
MPSMBIX
[TapaniaenbHOCTh NPAMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bu6mmoreka [IOK
IlapajuienbHOCTB IPSMOU U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
but6mmoreka [IOK
14 VYriisl ¢ COHaNPaBIEHHBIMA

https://m.edso0.ru/9f4071b9
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CTOpOHaMH

15 Yron mexay npsiMbIMU B bu6mmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaytenpHOCTh MIIOCKOCTEN: bubnuorexa [IOK
rapasuieabHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajuiesIbHbIX MJIOCKOCTEH bubmorexa OK
P https://m.edso0.r/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GuUrypsl Ha MJIOCKOCTH: TETPA Bubnroreka LIOK
P + TCTPASAP, https://m.eds0o.ru/4a28dc02
KyO, mapaJiienenumne;y
but6mmoreka [IOK
20 I1 7
OCTPOCHHE CEaCHIH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 ITocTpoenune ceuenui
TPOCHHE CEACHIM https://m.edsoo.ru/ec26feSd
KonTponbhas pabota mo Teme
2 "[IpsiMbIe U TIIOCKOCTH B bubmorexa [LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEH"
[leprieHIUKYASAPHOCTD NPAMOUN U
23 HJ'I(F))CKOCI”[[I/I'}II'IC pneH UK IJ)'ISI HBIE bubmmorexa LIOK
- EPHEHIHRYIAP https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble mapanienbHbe U bu6nmnoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11¢95
75 IIpsimble nmapaiiensbHbie U bu6muoreka [IOK
MEPIEHINKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIIpHOCTH bubmuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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HpHMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

IIpu3Hak neprneHIuKyIIpHOCTH

bubmuorexa [JOK

27
MPSMON U TNIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsimoit bu6muoreka [IOK
MEePHEHAUKYJIPHOHN TIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o mpsimoit bubnuorexa [IOK
NEPIEHIUKYIIIPHON IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o nmpsimoit bubmmorexa [LIOK
MEePIECHANKYJISIPHOMN MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienaAMKYIISIp ¥ HAKJIIOHHBIE:
31 achO;IHHeYOT F[)O‘-IKI/I 0 TUIOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT NMPSIMOM A0 MIIOCKOCTH
[lepnenaAnKYISIp ¥ HAKIIOHHBIE:
32 a(f)CTO}IHI/IGYOT IT)OIH(I/I 0 IUIOCKOCTH bubmmorexa HOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
[lepnenANKYISIp U HAKIIOHHBIE:
33 a(i:TO}IHI/IGYOT IT)OIIKI/I 0 IUTIOCKOCTH bubmorexa HOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT NMPSMOM A0 MJIOCKOCTH
[lepnenanKyIIsIp ¥ HAKJIOHHBIE:
34 a(f)CTOSIHI/IeyOT iOI-IKI/I 0 TUTOCKOCTH bubmmorexa [IOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH
35 VYTI1Bl B IPOCTPAHCTBE: YTOJ MEXIY bu6nmoreka [IOK
MPSMON U MIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJl, TMHEHHBIA yIrOJ bu6nuoreka [IOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIA yTroJ bu6mmoreka [JOK
JIBYTPAHHOIO yrjia https://m.edsoo.ru/c7c¢777ed
38 [lepneHAMKYISIPHOCTD TIIIOCKOCTEH: bu6mmoreka [JOK
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MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

IlepnesAMKYISIPHOCTD IIIIOCKOCTEM:

39 MPU3HAK NEPIEHAUKYIIPHOCTH JIBYX bubmmorexa LOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[lepnenaAKyISIPHOCTD MIIOCKOCTEM:
40 HpII/I)?;HaK HegHefIIII/IKyJIﬂpHOCTI/I JBYX bubmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa o TpEX mepHeHAUKYIsApax bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nmepneHAUKYISPAX bubamorexa [HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepneHANKYIAPAX bubmmorexa LIOK
https://m.eds00.1u/91246736
KonTponbhas pabota no temam
44 "TlepnieHIUKYIAPHOCTD MPSIMBIX U bu6nuorexa [IOK
iockocteil" u "Vl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[loHsiTHE MHOTOI'PAHHUKA, OCHOBHBIE
3JIEMEHTHI MHOT'OTDAHHUKA,
45 BBITTYKJIbIE U HEBBITTYKJIbIC Bubamorexa [OK
. https://m.edsoo.ru/2d24¢873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OrpaHHUKa
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHUSI MIPU3MBI; TIpsiMast U bu6mmoreka [IOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh MPHU3MBbI
47 [Tapannenenunen, NpsAMOYTrOIbHBINA bu6mmoreka [JOK

napauiCICnmIca u €ro CBOMCTBA

https://m.edso00.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

[Tupamuja: n-yroipHas nupamuia,
TpaHu ¥ OCHOBAHHE IMTUPAMHU/IBI;

48 OOKOBast ¥ OJTHAS TOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fb1cd0a5
MIMPAMHU/IbI; IPAaBUIIbHASI U yCEUEHHAS
UpaMua
IIpaBUIIBHBIE MHOTOIPAaHHUKH:
MOHSITUE MTPABUIILHOTO

49 MHOI'OTPaHHUKA; [IPaBUJIbHAS [IpU3Ma bu6muorexa [IOK
Y NIPaBWIbHAS IUPAMUJA; [IPABUIIbHAS https://m.edsoo.ru/074c8865
TpeyrojbpHas NupaMuza u
MIPaBUJILHBIN TETpadap; KyO
IIpencraBnenue o NpaBUIBHBIX

50 MHOIOTpaHHHUKaX: OKTa’Ip, bubmmorexa LOK

https://m.edsoo.ru/a0fddSbf
JOZIEKAdIP U UKOCAdIP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENIBHO TOUKH,

51 IPSIMOM, TNIOCKOCTH. DJIEMEHTBI bu6nuorexa [IOK
CHUMMETPUHU B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieJIeUIeax, IPaBUIbHbBIX
MHOTOTPaHHUKAX
Beruncnenue 351eMeHTOB

52 MHOT'OT'PaHHHUKOB: p&0Opa, IuaroHau, bubmmorexa LOK

https://m.edsoo.ru/6¢cdbecef
YTIIBI
[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUIOIIAh OCHOBAHHUI, bubmnorexa [IOK
. https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSMON MPU3MBI
54 [Tnomaas GOKOBOM MOBEPXHOCTH U but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IMOBEPXHOCTHU HpaBHHBHOﬁ

MHPaMHU/IbI, TEOPEMa O MJIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOMH

https://m.edsoo.ru/5603e30b

MTUPAMHU/TBI
55 KonTponbhas pabota no teme bu6mmoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bu6mmoreka [JOK
I1
36 OHATHE 00 00bEMe https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OObEM mHpami AL https:/m.edsoo.ru/235171b3
N but6mmoreka [IOK
58 06
PEM THPAMHAR https://m.edsoo.ru/fA7dfefd
N bubmuorexa [IOK
>9 O6bEM mipami b https://m.eds00.1u/79¢10312
N bubmuorexa [JOK
60 06
M THPAMITIB! https://m.edsoo.ru/2faadc3f
. bu6mmoreka [JOK
1
6 OOBEM mpu3MEI https://m.edso0.ru/79853608
N bubmuorexa [IOK
62
OOBEM mpu3sMEL https://m.edsoo.ru/1e053890
N but6mmoreka [IOK
63 06
HEM TPH3MBL https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o Teme bu6nuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573¢
[ToBTOpeHmE, 0600IIEHNE
65 CHCTeMaTH3allNs 3HAHUH. bubmuorexa [JOK

[TocTpoeHue ceueHui B
MHOT'OI'paHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 06001IIEHNE
cUcTeMaTH3aIus 3HaHUI.

66 BoIunciieHne pacCTOSHUIN: MEXTY 1 bu6muoreka [IOK
JBYMsI TOYKaMH, OT TOYKH 0 NIPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKpEIIMBAIOIIMMHUCS MPSIMBIMH
bubmuoreka [JOK
67 HroroBas KOHTpoJIbHAs paboTa 1 hitps://m.cdsoo.rwb9146bc0
[ToBTOpenue, o600IICHNE
CUCTEMaTH3aLUs 3HAaHUM.
Beruucnenue yrios: Mex
68 CKpGHII/IBaIOHlyI/IrMI/ICSI npmi[ZIMI/I, 1 bubnmorexa [OK
N https://m.edsoo.ru/56765e8b
MEXy MPSIMO U IJIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KVIACC

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 [IOK
P; p https://m.eds00.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTellbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha | bu6muoreka [IOK
mockocTd. CeyeHust mapa https://m.edsoo.ru/be 1572
Hununapuueckasi IOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON i bu6mmoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTHU
Hununnp: ocHoBaHMS U OOKOBasI

5 MOBEPXHOCTh, 00pa3yromas u ocCh; 1 bu6nmoreka [IOK
IUIoIa s OOKOBOM M IOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxeHne nuanHapa Ha
wiockoctu. Pa3Béprka nununapa.

6 Ceuenus mIMHIPA (TUIOCKOCTHIO 1 bubnmorexa LOK

. P ’ https://m.edsoo.ru/016e25eb
napauiebHON Win
MEePIECHIUKYISIPHOU OCH [IUIUH/IPA)
7 Konuyeckas moBepxXHOCTb 1 bubmorexa HOK
P ’ https://m.eds00.ru/c94ba09b
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o0pa3yromye KOHH4eCKON
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

KOHyCI OCHOBAaHHC U BCPIINHA,

bubmuorexa [JOK

8 0bpasyiomas 1 0Ck; NI0MAH https://m.edsoo.ru/897dd3b2
OOKOBOM M MOJTHOW TTOBEPXHOCTH
VYceuéHnsiii KoHyC: 00pa3 ve u

9 BBICOTA; OCHOBaIZHﬁ u gOKzI:;{I bubmorexa OK

’ https:/m.edsoo.ru/1468bab3
MOBEPXHOCTH
N3o6pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

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

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

12 cthepsl; chepa, BIUCaHHAS B bu6nmoreka [IOK
MHOT'OTPaHHUK WA B TEJIO https://m.edsoo.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOMCTBA 00BEMOB TeIl https://m.edso00.ru/26a03fb7

N but6mmoreka [IOK
14 OOBEM HHIHHApa, KOHYCa https://m.edsoo.ru/5513d87b
N bubmuorexa [IOK
15 O6bem wapa i niowmazs chepet https://m.edsoo.ru/d189bde2
16 [TomoGHBIC TENa B IPOCTPAHCTBE. bubmorexa OK

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
13 BexTop Ha M10CKOCTH U B bubnuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BBIYUTAaHHUE BEKTOPOB Bubmmorera [IOK
P https://m.edso0.ru/234f089
but6mmoreka [IOK
20 YMHOkKEHUE BEKTOpa Ha YHUCIIO
MHOKCHHE BeKTopa Ha JHet https://m.edsoo.ru/dee379eb
PasnosxeHnne BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOPaM Bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenumnena
Pemenne 3amad, CBA3aHHEIX C
22 MPUMEHEHUEM TIPaBUJI JEUCTBUM C bubmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopaunaTHO-BEKTOPHBII METOA
23 MIPU PEIICHUHA FEOMETPUUECKUX bubmmorexa [IOK
PP P https://m.edsoo.ru/d3alfe30
3a/1a4
IIpsimoyronbHas cucrema
24 KOOPAMHAT B IIPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! Bextopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3a/1la4y B KOOpJIMHATaX
’5 Yron Mexay BEKTOpaMH. bu6mmoreka [IOK
CkansipHo€ MpOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Beluucnenue yrios Mexay bu6mmoreka [IOK

IIPAMBIMHA U INIOCKOCTAMHA

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

27 "BekxTopsl 1 KOOpANHATHI B 1 bubmorexa HOK
. https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1

73 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bu6mmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenwue, 06001meHNE 1

29 cucreMartusanus 3HaHuil. OCHOBHbIE | bubnuorexa [JOK
¢dburypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHue, 0600IICHNE U

30 cucTeMaTu3alus 3HaHui. 3ajgaun | bubnuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHme, 006001EeHNE 1

31 cucTeMaTu3alus 3HaHui. 3agaun | bubmuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U

1 cucreMartusaius 3HaHuil. OCHOBHbBIE | bu6mmoreka [IOK
¢burypsl, GpakThl, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMETpUn

but6mmoreka [IOK

33 Hrorosas koHTpopHas paboTa 1 https:/m.cdsoo.rwec24dfe?

14 [ToBTOpenue, o600IICHNE U 1 Bbubmmoreka ITOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBILIEE 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 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






