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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10-11 xmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsS OOYCIIOBJIEHA IPAKTUYECKOH 3HAYMMOCTHIO METAlpEIMETHBIX |
IPEAMETHBIX PE3YIbTATOB OOYYCHHS TEOMETPUHM B HAIPaBICHUHM JTUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPAaBWIBHBIX TPEJICTABIICHUH O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUYCCKUX
a0CTpaKIHMii, COOTHOIICHHWHM PEaJbHOIO0 M HJICAIIBHOrO, XapaKTepe OTPaKCHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHUS
yUaluxcs, a TakKKe KadeCTB MBIIUICHHs, HEOOXOMUMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK KakK o0OeCleuyrnBaeT BO3MOXKHOCTb H3YYCHHS Kak
JTUCHUIUINH €CTECTBCHHO-HAYYHOM HAIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlorndyeckoe MbInuieHUue, (GOPMHUPYEMOE TPH HM3YYCHHH OO0YYarOIIHUMHUCS
TOHSTHHHBIX OCHOB T€OMETPHH U IMTOCTPOCHHUHU LETIOYKH JTOTHICCKUX YTBEPKIACHUIN
B XOJI¢ pPEIICHUS T'€OMETPHUYCCKHX 3ajJad4, YMEHHUE BBIIBHTaTh M OIPOBEPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEeX 00JIacTIX NEATeIbHOCTH 4enoBeka. OpHEHTaIus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIET0 MHpA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  ACHCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,
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SBIIICTCS. OJHMM W3 MPO(ECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJlbHA
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
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 00I1ero odpaszoBanusa. Takum oOpa3om, 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, €cClid B JlajJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

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

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;
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e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUs MPaKTUKO-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 TIO3HAHMSI, U OIpe/leIEHHBIM 00pa3oM OopraHH30BaHHasi paboTa 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
yyaluxcsi B Kypce CTEpEOMETpUM MPOBOIUTCS 3a CYET pelleHus 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJITHOCTH, MBICJIEHHOIO M3MEHEHHUS €r0 HCXOIHOI0 CONEPKAHNU.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTcss He TOJbKO IO COJAEP)KaTeNbHBIM JIMHUSAM, HO M IO TrojAaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM OOpa3oM, UYTOOBI OBJIAJEHHE TE€OMETPUUECKUMU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yriayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenue reomerpun orBoautcs 2 daca B Hemenio B 10 kmacce, 0,5 yaca B
Henento B 11 kimacce u 1 yac B Henenmo B 12 kiacce. Beero 3a Tpu roga o0y4yeHus -
119 y4eOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue TMpsSMBIX B NPOCTPAHCTBE: IE€pECEKaroIlIMeCs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpsIMbIMU B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepnieHAUKYISIPHOCTH MPSIMOM U TUIOCKOCTH: NEPIEHIUKYISIPHBIC MPSIMbIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEMHBIM Yrojl  JBYIPAaHHOI'O  yIJia.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKU: MOHATHE MPABWIBHOIO MHOTOIPAaHHUKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.



CumMmerpuss B MNPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJaX, HapaJlieeluIenax,
PaBUJIbHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM IPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHHOW MUPAMUJIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaMU/IbI, TPU3MBL.

[TonoOubie Tenma B mnpocTpaHcTBe. (COOTHONICHHS MEXKIAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu TTOJIOOHBIX TEIL.

11-12 KJIACCBI

TeJsia BpalueHus

HwimHaapruyeckas ITIOBEPXHOCTb, oOpa3zyrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEPXHOCTU. [luauHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromias W OCh;, IUIOMAAhs OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHyC: oCHOBaHWE M BeplMHA, 00pa3yrolias
U OCh, IUIONIATb OOKOBOM ¥ TIOJTHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue u BbICOTa; OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETP; IIOMIAJb MMOBEPXHOCTU CQEPHI.
B3auMmHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10 b CepHhl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpallleHUss W MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 060 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpSMOYTOJIBLHOIO Tapaienenunena U ciaeAcTBus u3 He€. OO0bEM HWIMHIpA,
koHyca. O0BEM 11apa u riomanab chepol.

[Tomo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00hEMaMU TTOIOOHBIX TEJT.

Ceuenuss mwiMHApa (MapaUyieIbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuleiIbHO€ OCHOBAaHUIO U TMPOXOJIIEe Yepe3 BEpILIMHY), CEUCHHS
napa.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 110 TpEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCHUCTBUM ¢ Bekropamu. IlpsAmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunartel Bekropa. llpocredmme 3amaun B
KOOpAMHATax. YTon Mexay Bekropamu. CKalaspHOE IPOMU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexay MPSAMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 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 OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX 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 POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax

3KOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;

c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATENbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI'O BKJIa/Ia B IOCTPOECHUE YCTOMYMBOIO Oy1yIIEro.

JcTeTHYECKOe BOCIIMTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTE€MaTHU4YECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelieHuH, paccyXIeHuN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MaTeMaTHYEeCKHue 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHME, COATAHCUPOBAHHBIA PEXUM 3aHATUNA U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYJOJIIOOUs; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP



Oynymiedt mnpodeccud W pealn30BbIBaTH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSHKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOW HAITPABICHHOCTH.

JIKOJIOTMYECKOe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTBIO HIKOJIOTHYECKON KYJIbTYpbl, MMOHWMAHHEM BIUSHHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpenbl, OCO3HAHHEM TJ00AJILHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieM;
OpHMEHTAIlME HAa MPUMEHEHWE MAaTEMATUYECKUX 3HAHWUW 1A pElIeHUs 3ajad B
00JaCTH OKpY)Karomel cpebl, IUIAHUPOBAHUS TMIOCTYNKOB M OIEHKH UX
BO3MOXHBIX ITOCJIEACTBUM JIJI1 OKPYKAIOIIEN CPEbI.

IleHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUEM
MaTEMaTUIECKON HAyKh KaK cQepbl YeIOBEUECKOW NEeATebHOCTH, JTamoB €€
pa3BUTUS M 3HAYUMOCTH JUISl PA3BUTUS LMBWIM3ALUU;, OBJIAJCHUEM S3BIKOM
MAaT€MAaTUKH M MaTeMaTUYECKOW KYJIbTYpOM Kak CpPEICTBOM IIO3HAHUS MUPa;
FOTOBHOCTBIO OCYLIECTBJISATh NPOEKTHYK) WU HCCIEAOBATEIBCKYI JEATEIbHOCTD
VHJIUBU1YaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0eUCmeUIMU, YHUBEPCANbHBIMU Pe2YITMUBHbIMU OCUCTNEUSIMU.

1)  Vuueepcanvhvie  noznasamenvHvle  Oelcmsus, — 0becneuusarom
Gdopmuposanue 06a3068blX KOSHUMUBHBIX NPOYECCO8 00YHAOWUXC (0C80eHUe
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupd,  NpUMeHeHue  J102UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jjornyeckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHICCKUX
OOBEKTOB, IOHATUH, OTHOIICHUH MEXAYy IOHATHUAMH, (OPMYITUPOBATH
ONpeNieJICHUsT  MOHATHH;  yCTaHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  NPeoOpPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHEIE;
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e BBIBIATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeurss B (akTaxX, [aHHBIX, HAONIOJACHUSIX U YTBEPKICHUSX;
npenjaraTb  KpUTEpUM  JUI  BBIABICHMS ~ 3aKOHOMEpPHOCTEN U
IIPOTUBOPEYHNIA;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUCHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSAMBIE U OT IPOTHUBHOIO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJIBI;

e BBIOMpATH CTHOCOO perieHus: yd4eOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKie AeHCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIENA0BATEIbCKUI MHCTPYMEHT IO3HAHMS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBJIMBaTh MCKOMOE U  JaHHoe, (OopMHUpOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
o0BbeKTa, SBJIECHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMH, SBJIEHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITENBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yIbTaTaM
MPOBENEHHOIO HAOJIIOJEHUs, MCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUIATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

e BBIBIATH JACPUIUTH MHPOPMAILIMH, JAHHBIX, HEOOXOJUMBIX NIl OTBETA
Ha BONPOC U IS PELICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTypUpOBaTh MHGOPMAIIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaJEXKHOCTh uH(pOpMaLIIH no CaMOCTOSITEIIbHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHble  Oelicmeus,  0Oecneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUAIOUJUXCAL.
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OO01menue:

BOCIIpUHUMAaTh U  (OPMYJIHUPOBATh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHUs 3a]1a4l, KOMMEHTUPOBATh MMOTYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KIEHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBATh UJIEH, HAalleJIEHHbIE HA TTOUCK
pELIEeHHsI; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHUKOB JMAJIOra, OOHapy»MBaTh pa3iMuue U CXOJCTBO MO3ULMUMI; B
KOppEeKTHOU popme popmynrpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;
NPENCTABIATh  pPE3yJAbTaThl  pPEIIEHHs  3a7a4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NPE3EHTAMM U OCOOEHHOCTEHN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAJIbHON pabOThI PHU pEUICHUH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JIESTENIbHOCTH, IJIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpeensaTh BUAbI pabOT, JOroBapUBaThCs, 00CYKIAaTh MPOIIECC
U pe3ynbTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax padboThI (00CY)aeHUsl, 0OMEH MHEHUIA,
«MO3TOBbIE IITYPMbD» W WHBIC); BBINOJHITH CBOK YacThb paOOThl U
KOOPAMHUPOBATb CBOM [JEHCTBUSL C JPYTUMH WICHAMH KOMAaHJb;
OLIEHUBATh KadyeCTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM pEelIeHUs 3a]]a4u, BEHIOUPATh CIIOCO0 pelieHus
C y4€TOM HMEIOIITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YIETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

BJI1aACTh HaBBbIKaMH MMO3HABATEIbHOM pe(bHeKCI/II/I KaK OCO3HaHMUuA
COBCPITACMBbIX I[GﬁCTBHfI MU MBICIIMTCIIBHBIX IMPOOCCCOB, UX PC3YJIbTATOB,
BJIaACThb crocobaMu CaMOITIPOBCPKH, CAMOKOHTpPOJIL  IIpoHecCa H
pe3yiibTaTa pCIICHUA MaTEeMaTHUYECKOM 3aJa4u,

nNpcaABUACTL TPYAHOCTH, KOTOPLIC MOI'YT BO3HHUKHYTH IIPpH PCHICHHUHU
3aJladyv, BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTL HAa OCHOBC HOBBIX
06CTOHT€JII>CTB, JaHHBIX, HaﬁHGHHBIX OHII/I6OK, BBIABJICHHBIX pr,Z[HOCTeI\/JI;
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e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MPsAMas, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

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

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHMK, JIEMEHTHI MHOTOTDaHHUKA, IPABUIbHBII MHOTOTPAHHUK.

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

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapalIeeUuIeabl ).

OnepupoBaTh MOHIATHIMHU: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

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

Pemiate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIUYHMH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHIAPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBHIYHCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMPSIMOH M IUIOCKOCTBIO, MEXIY

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

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

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKHUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensaTy reoMerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH 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 IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHITHI U TEOpEM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11-12 KJIACCBI

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
o0pa3ymolire KOHMYEeCKOH TOBEPXHOCTH, KOHYC; chepuuecKasi HOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOs, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TENO
BpAIICHHUS.
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Brruucnarh COOTHOIIEHUSI MEXKIY TUIONIAIMH TOBEPXHOCTEH U 00BbEMaMHU
MOJ00HBIX TEIL.

N3o0pakarh m3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHUS.

W3BnekaTh, WHTEPIPETHPOBATH M TPEOOPa3OBhIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETpUUYECKUX (DUrypax, MPEeACTaBICHHYIO Ha YepTexaxX U
pPHUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINonHATh JEUCTBUSL CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATH paBUIIO NapaUIeICIUIEAA.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOpaMHM, CKaIIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[Ipumensate reomerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEANOJIararoluXx HECKOJIBKO IIArOB PEIIEHUs, €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (opMe.

Pemate mpocreiinine reoMeTpuyecKue 3aa4yd HAa NMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTeNbCTBO MATEMATHUYECKHX OTHOLICHUW W
HAXO0XJICHUE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WU aJropuTMam, NpUMEHss
W3BECTHBIE METOBI P PEUICHUH CTAHAAPTHBIX MAaTEMATUYECKHX 3a7a4.

[IpumeHaT, mpocTEHIME TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 3a/1au.

[IprBOaWTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKU3HH, pACIIO3HABATH NIPOSIBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHSTh MONMYyYECHHBbIE 3HAHUSI HA TMPAKTUKE: aHAIU3UPOBATH pPEANIbHBIC
CUTyalldd W TPUMEHATh HW3YUYEHHBIC TOHSATHUA B TMPOIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOpMYyIUpPOBAaHHOW MpPOOJIEMbl, MOJETUPOBATH pPEaJbHbIE
CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEN0BaTh MOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI B TEOPEM, anmapara ajareOpsl; peraTh
MPaKTUYECKUE 3a/1a4M, CB3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIUYHH.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsbI
pecypchl
Bbub6mmoreka [IOK
0 1,5
L Beezettiie B cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 1s bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN ’ https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 0 5 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
2
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 httos://m.edsoo.ru/Lc209e37
bubmuoreka [JOK
3
> MuororparticH 1 1 https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
2,5
6 OOBEMbI MHOTOrPaHHHKO o ! https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CCUCHMSI, PACCTOSHUS U YTJIIBI 4 1 0 E‘;Ifsj?lpllr?wfgsigrcjﬁcmgew
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5} 12,5
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11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
0 2
Tena ppamteris 12 https://m eds00.ru/1c209e37
N bubnmoreka [JOK
1,5
Ooneub Ten > 1 https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 1 3,5
12 KJIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue a31€JI0B U TEM 11878 OBbIC
Ne ni/m P Konrtpoasnbie | IIpakTnuyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI
pecypcsl
bu6nuorexa LIOK
3
BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 18 1 https://m.eds00.ru/Lc209e37
[ToBTOpenue, 06061IeHNE, 16 1 5t bubmuorexa [IOK
CUCTEeMAaTH3AIHS 3HAHUHA ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 9,5
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypcbl
OCHOBHBIE TIOHSITHUS] CTEPEOMETPUU:
TOYKA, IpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna Bu6 1OK
HOJIHOTEKA
H300pakeHUs Ha PUCYHKAX: 1 0 0 05.09.2025
P pHCeyH N https://m.edsoo.ru/aecc77cd
MU300paKeHUsI TIOCKOCTEH,
HapajuIeIbHBIX IPAMBIX (OTPE3KOB),
CepeNHbI OTPE3Ka
[Tonsatus: nepecexaronmecs BuG 110K
HOIHOTEKA
IIJIOCKOCTH, TIEpeCeKaroNIuecs mpsaMast 1 0 0 05.09.2025
p m p https://m.eds00.ru/2d8a9c99
1 IJIOCKOCTh
[lonsTus: nepecekaromuecs Bu6 1OK
HOJIHOTEKA
IJIOCKOCTH, ITIEPECEKAOMIHECS TTpAMasd 1 0 0,25 12.09.2025
p m P https://m.edsoo.ru/db685e73
7 IIOCKOCTD
3HAKOMCTBO C MHOT'OI'PaHHUKaMH,
n300paXkeHue MHOTOTPAHHUKOB Ha b K
P P 1 0 0 12.00.20p5 | Promiorexa 1O
PUCYHKaX, Ha IPOEKLIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HauanpHbie cBeieHus o kyoe u
OUpaMUIe, UX pa3BEPTKA U MOJEIN 1 0 0 19.09.2025 Bubmaorexa IIOK
P » 11X PasBep ' R https://m.edsoo.ru/b30dff38
CedeHnst MHOTOI'PaHHUKOB
HavanpHble cBeeHHs 0 KyOe 1 1 0 0,25 19.09.2025 | bubOmmoreka [IOK
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CedeHnsi MHOTOTPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[TousTue 00 aKCMOMATUYECKOM

bu6mmoreka [IOK
7 IMOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI 0 0 26.09.2025
p p P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUH U CJICICTBUS U3 HUX
ITousTre 00 aKkCMOMAaTHYECKOM Bu6 1IOK
HOJINOTEKA
8 [IOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI 0 0 26.09.2025
P p P https://m.edsoo.ru/239c8ch4
CTEPEOMETPHH U CJIEICTBUS U3 HUX
IMonsarue 00 akCHOMAaTUYECKOM Bu6 1OK
HOJINOTEKA
9 IIOCTPOECHHHU CTEPECOMETPUH . AKCUOMBI 0 0,5 03.10.2025
B p P https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CJIEACTBUS U3 HUX
TToHsiTHE 00 aKCHOMATUYECKOM Eub 10K
HOJIMOTEeKa
10 IMOCTPOEHHUH CTEPECOMETPHUHN . AKCHOMBI 0 0,5 03.10.2025
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CJIEACTBUS U3 HUX
B3anMHO€E pacmnoniokeHue NpsiMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIINECS

11 pocTh p Heet, 0 0 10.10.2025  Promorexa LIOK
IapajulelIbHbIE U CKPEIIMBAIOLIUECS https://m.edso0.ru/1a2520f6
npsiMble
[TapaniaenbHOCTh MPSAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE: Bu6 LIOK

HOJINOTEKA
12 mapajjieJabHbIE IIPSIMBIC B 0 0 10.10.2025
p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; NAapaLIEIIbHOCTh TPEX
MPSMBIX
[TapaninenbHOCTh MPSAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:

13 poctpanc 0 0,5 17.10.2025  Pubmmorexa [JOK
IlapannenbHOCTh IPSAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYTIIBI C COHAMpaBICHHBIMU 0 0 17.10.2025 | bubmuoteka [JOK
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https://m.edsoo.ru/9f4071b9

CTOPOHAMH
15 VYrois Mexay NpsIMBIMU B 0 0 94.10.2025 bubnuorexa [LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
v
16 rOJI MEXKIy NPSIMBIMU B 0 05 24.10.2025 bu6muoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapannensHOC OCKOCTEM:
17 PaUIEIBHOCTD TIOCKOCTEH 0 0 31.10.2025 bu6mmoreka [IOK
MapaJuieIbHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
bu6mmoreka [IOK
18 Caoii 5 0 0 31.10.2025
BOICTBA MapaieIbHbIX IIOCKOCTEN httos://m.edsoo.ru/e504d656
[IpocTeiiye npocTpaHCTBEHHbBIE Bu6 10K
noIoTeKa
1 : 0 0 07.11.2025
o (urypel Ha ILIOCKOCTH: TCTPA AP, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumney
but6mmoreka [IOK
20 IT 5 0 0 07.11.2025
OCTPOCHHE CeneH https://m.edso0.ru/1d434dO0f
but6mmoreka [IOK
21 [TocTpoenue ceueHuit 0 0,5 14.11.2025
TPOCHHE Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
HH
29 pSIMBIE U TUIOCKOCTH B 1 0 14.11.2075 bubmorexa [LIOK
npocTtpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
HPSIMBIX U TUIOCKOCTEH"
[leprieHIMKYASIPHOCTD NPSAMOUN U
23 HH(I;)CKOiH'};Ie I:IeH UK ?1;1 HbIE 0 0 21.11.2025 bubmorera [IOK
- HCPHCHIMEYIBP o https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapanienbHbe U 0 0 21.11.2025 bu6nmnoreka [IOK
NEPHEHAUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMble napaieabHble U 0 0,5 58.11.2075 bu6muoreka [IOK
MEPHEHINKYISIPHBIE K TNTIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak nepreHIuKyIIPHOCTH 0 0 28.11.2025 | bubmmoteka [IOK
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HpﬂMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 HpI/ISHilK MEPIEHUKYISIPHOCTH 0 0,25 05.12.2025 bubnuorexa [LIOK
MPSIMOU M TNIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsMon
28 P PAMOT 0 0 05.12.2025 ~ Drommoreka LIOK
MEPIECHAUKYIISIPHOU INIOCKOCTH https://m.edso0.ru/635c5087
Teopema o oM
29 pemMa o TIpsM I/Iv 0 0.25 13.12.2025 bubnuorexa [IOK
MEPIECHANKYIISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npssmMoun
30 P pAMOH 0 0,5 12.12.20p5 ~ PuOmiorexa LOK
MEPHEHINKYISIPHON MIIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepnieHANKYIISIp ¥ HAKJIIOHHAS 0 0 19.12.2025 bu6nmnoreka [IOK
https://m.edso0.ru/33c477d3
[TepnenauKkymnsip 1 HAKJIOHHBIE.
39 Paccrosnus B IpocTpaHCTBE: OTV 0 0 19.12.9095 bu6nmorexa [IOK
TOYKH 10 TNIOCKOCTH, OT MPSMOM 10 https://m.edsoo.ru/66fefadd
IUIOCKOCTH, MEXKAY IIIOCKOCTSAMH.
[lepnieHAMKYIISIp U HAKJIOHHBIE.
bu6moreka [IOK
33 P 0 0,5 26.12.2025
ACCTOARHE MEXIY https://m.edsoo.ru/a5b7b8e3
CKPEILMBAIOIIUMUCS MPSIMBIMU
CamocTrosarenpHas paboTa 1o Teme Eu 1OK
noInoTeKa
34 Haxoxnenue paccro 0 0 26.12.2025
(FAXONJICIIE PACCTOTHILL B https://m.edsoo.ru/dbee22bc
MPOCTPAHCTBEY
35 Vsl ]i IIPOCTPAHCTBE: YIOJl MEXAY 0 0 30.12.2025 bu6nuoreka [IOK
MIPSIMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
BYI'PaHHBIN yTOJI, TUHEHHBIN yroil
36 Heyrp yroi, * 0 0 30.12.2025 | Dpromuorexa [IOK
JIBYTPaHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIA YIroil 0 0,5 02.01.2026 bu6nmorexa [IOK

JIBYTPAaHHOT'O yria

https://m.edsoo.ru/c7c777ed
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[leprieHAMKYASIPHOCTD MIIOCKOCTEI:

but6mmoreka [IOK
38 [IPU3HAK HEPIEHIUKYISIPHOCTH 1B 0 0 02.01.2026
P vp AMIYIAD FBYyX https://m.edsoo.ru/ec3e2da3
IIOCKOCTEN
[lepreHINKYISIPHOCTD [IIOCKOCTEMN
39 o ESH&K neynegzu/n( JIIPHOCTH JIB 0 0 05.01.2026 Bubmaorexa IJOK
P up yIep yx R https://m.edsoo.ru/ed9e2a8e
ILUIOCKOCTEH
IlepneHINKYyIAPHOCTD IIIOCKOCTEH:
40 I II/:sﬂaK Heynefmmc TIAPHOCTHU B 0 0,5 05.01.2026 Bupmaorexa LIOK
p vp yp IR ’ R https://m.edsoo.ru/ba75dc57
ILUIOCKOCTEHN
i but6mmoreka [IOK
41 Teopema o0 TpEX MEPHIEHIUKYIISIPAX 0 0 23.01.2026
P P PHCHAMKYIAD https://m.edsoo.ru/e4972cdc
Bbu6moreka [JOK
42 Teopema 0 TpEX MEPIEHIUKYIIAPAX 0 0,5 23.01.2026
p P PHCHAMKYIAD https://m.edsoo.ru/52188a7d
R bubmuorexa [JOK
43 Teopema 0 TpEX MEPIEHAUKYIIIPAX 0 0,5 30.01.2026
p P PHCHAMKYIP https://m.edso0.ru/9f246736
KonTtponbHas pabota mo Temam
"IleprieHAUKYIIPHOCTD IPSIMBIX U
44 PHCHATEYIBD p 1 0 30.01.2026 PvOmmorexa [OK
m1ockocTen" u "YTibl MeXIy https://m.edsoo.ru/5h971ef3
MPSIMBIMU U TIOCKOCTAMM"
[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAHHHUKA, KJIbIE
45 paHHMKA, BHITYKJIbI 0 0 06.02.2026 bubnuoreka [IOK
Y HEBBITYKJIbIE MHOTOTPDAaHHUKH; https://m.edso0.ru/2d24e873
pa3BEépPTKa MHOTOTPAaHHHUKA
[Tpu3ma: N-yronpHas Ipu3Ma; rpaHu U
OCHOBAHHS IPU3MBL, IIpSIMast U
46 p p 0 0 06.02.2026 bubmuorexa [JOK
HaKJIOHHAsI IPU3MBI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
MOJTHAS. TOBEPXHOCTH MPU3MBI
47 [Tapamnenenumnesn, TpsIMOYTOIbHBIH 0 0 13.02.2026 | bubmuoteka [JOK
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napaiCaCnmIca u €ro CBOMCTBaA

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

48

ITupamupaa: N-yrojapHas NApaMua,
IpaHu U OCHOBAaHUE ITUPAMHU/IBI;
OOKOBas 1 MOJTHASI TOBEPXHOCTh
IIMPAMM/Ibl; IPABUJIbHASL U yCEUEHHAs
UpaMuIa

13.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IJH)HI)Ie MHOI'OIrpaHHUKU:
TMOHATHUEC ITPABUIIBHOT'O
MHOTOTPaHHHKA; TPAaBUIIbHAS IPU3Ma
¥l [IpaBHJIbHAS TUPAMUJIA; TPABHIIBHAS
TPEYroJibHas MUpaMuIa 1
NPaBUIBHBIA TETpa’Ip; KyO

20.02.2026

but6mmoreka [IOK
https://m.edso0.ru/074c8865

50

Hpe,[[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHUKAX: OKTa’3Ap,
A0ACKa’Ap U UKOCasIp.

20.02.2026

but6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CumMeTpus B IPOCTPAHCTBE:!
CUMMCTpPUA OTHOCUTCIIbHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B MUpaMHJIAX,
napajjicjacnmicaax, mpaBUJIbHbBIX
MHOTI'OrpaHHUKax

27.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Bbluucnenue 3nemMeHTOB
MHOTOTPaHHHUKOB: pEOpa, IMaroHanu,

YTJIBI

27.02.2026

but6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTH IIPSIMOM
IIPU3MBI, TUIOIIA(b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTU

0,5

06.03.2026

but6mmoreka [IOK
https://m.edso0.ru/37d84157
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MPSAMOM MPU3MBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABUILHOU MTUPAMH/IBI,

but6mmoreka [IOK

54 0 0,5 06.03.2026
TeopeMa O IJIomaan OOKOBOH https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEYEHHON MUPAMUIBI
K
55 OHTpOJIbHAs paboTa Mo TeMe 1 0 13.03.2026 bubnuorexa LIOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [IOK
56 I 0 0 20.03.2026
OHATHE 00 00BEMe https://m.edsoo.ru/7ad0020b
N but6mmoreka [IOK
57 06 0 0 20.03.2026
DM THPaMHIET https://m.eds00.ru/235171b3
N bubmuoreka [JOK
0 0,5 27.03.2026
>8 OObEM MHpaMITAL https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 § 0 0 27.03.2026
OOBEM MHpamHAE! https://m.eds00.ru/79¢10312
. bubmuotexa [JOK
0 1 03.04.2026
60 OOBEM mHpamHE! https://m.edsoo.ru/2faadc3f
n bubmuorexa [IOK
61 0 0 03.04.2026
OOBEM npH3Mb! https://m.eds00.ru/79853608
N but6mmoreka [JOK
62 06 0 0 24.04.2026
DM TIPHIMET https://m.edso0.ru/1e053890
. bu6mmoreka [JOK
63 006 0 1 24.04.2026
M TPH3MBI https://m.edsoo.ru/482d3f51
64 KOHT?OHLHaﬂ pabota o Teme 1 0 7 04.2026 bubmmoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IIEHNE Eu OK
65 cucremaruszauus 3Hanui. [loctpoenue 0 0 08.05.2026 ubmaorexa I

CEYEHU B MHOTOI'PaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 0600IIEH e
cucTeMaTH3aIns 3HaHUI.

66 Beluncnenue pacCTOSHMN: MEXKIY ) 1 0 0 15.05.2026 bu6nunorexa [IOK
JIBYMsI TOUKaMH, OT TOYKHU 10 IPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXKY
CKPEIIHBAIOIIUMUCS TTPSIMBIMHU
bubmuoreka [JOK
67 n o 1 1 0 19.05.2026
TOTOBas KOHTPOILHAL pabota https://m.edsoo.ru/b9146bc0
[ToBTopenue, 06001ICHNE
cHUCTeMaTU3allus 3HaHUH.
Brruucienue yriioB: Mexay
but6mmoreka [IOK
68 1 0 0 20.05.2026
CerHII/IBaIOHIIfMI/ICH MPSIMBIMH, https://m.edso00.ru/56765e8b
MEXKy MPSIMOM U TIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10
- 68 5 12,5

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
JlaTa nudpoBbie
Nenn/m | Tema ypoka Konrtpoabubie | IlpakTuueckue bp
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,

1 HWaMETP; TJIOIIA/Ib TOBEPXHOCTH 1 0 0 02.09 brbmorera [IOK
A TP; fottan P ' https://m.eds00.ru/0341bc2b
cdepsl
Bsaumnoe pacnonoxenue cepsl u

but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJlbHas IIJIOCKOCTh 1 0 0 16.09
https://m.edsoo.ru/bed12a43
K cdepe; wiomaab cheps

3 N3ob6paxenue cdepsl, mmapa Ha 1 0 0 30.09 bu6muoreka [IOK
mwiockoctu. CedyeHus mapa ' https://m.edsoo.ru/bc15f7f2
Hununapuueckasi MOBEPXHOCTbD,

4 oOpazyromye MUIHHAPHIECKOM 1 0 0 14.10 bu6mmoreka [IOK
IMOBEPXHOCTH, OCh LIWIIMHAPUYECKOU ' https://m.eds00.ru/6054b8cl
MTOBEPXHOCTHU
Hununnp: ocHoBaHMs U OOKOBasI

5 MMOBEPXHOCTh, 00pa3yromas u ocCh; 1 0 05 28.10 bu6nmoreka [IOK
IJI0111a]1b OOKOBOM U MOJTHOM ’ ' https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N306paxenne nuianHapa HA
wiockoctu. Pa3sépTka nunuuapa.

6 Ceuenust muIIMHPA (TUIOCKOCTHIO 1 0 0 11.11 brbmrorexa HOK

. P ’ ' https://m.edsoo.ru/016e25eb
MapaIeIbHON HTN
MEePIECHIUKYIISIPHON OCH IIUIUHAPA)
7 Konnueckast mOBEpXHOCTb, 1 0 0 25.11 bu6mmoreka [IOK
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o0pasyromye KOHUYeCKOn
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYC: OCHOBAaHHC U BCPIINHA,

bubmuorexa [JOK

8 O6pa3yf?maﬂ " ch; fotazy 0 0.5 09.12 https://m.edso:)_.[ ru/897dd3b2
OOKOBOW M MOJTHOU MTOBEPXHOCTH
Yceu€HHbBIN KOHYC: ve u

9 BBICOTA,; OCHOBaIZIfI:SI ?46g2;z}§£ ) 0 0,5 23.12 bubmorexa HOK

’ ’ https://m.eds00.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHue KoHyca Ha
IJTOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (TUIOCKOCTHIO, 0 0 57.01 bubmuorexa [JOK
napaJijieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTRIO, IPOXOSIICH Yepes
BEPIIMHY)

11 KomOunanus ten BpamieHus u 0 0 10.02 but6mmoreka [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCaHHbBINA OKOJIO

12 chepsr; chepa, BUcCaHHAS B 0 05 20.02 bu6nmoreka [IOK
MHOTI'OTPaHHUK HUJIU B TEJIO https://m.eds00.ru/0b136158
BpaIleHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC 0 0 10.03 bubmuorexa [JOK
CBOICTBa 0OBEMOB T https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 O6BEM UHIHHpa, KOHyCa 0 0> 24.03 https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 O06BEM mapa u miomaas chepst 0 0,5 28.04 httos://m.edsoo.ru/d189bde?
16 [TomoOHEBIC TENIa B IPOCTPAHCTBE. 0 0,5 12.05 bubmuorexa [JOK
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CoOoTHOIICHUS MEXTY TUIOIIAISIMU
TMOBEPXHOCTEH, 00bEMaMu
MMOTOOHBIX TEI

https://m.edsoo0.ru/810cfleb

17 KonrtpomnbHas paboTa o remam 1 1 0 26.05 bu6mmoreka [IOK
"Tena Bpamenus" u "O6bems! Ten" ' https://m.edso0.ru/4a33a8ab
OBUIEE KOJIMYECTBO YACOB I10 17 1 35

[NPOI'PAMME

28



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

12 KUIIACC

KoanuectBo yacoB JJIeKTPOHHbIE
ara nudpoBbIe
Ne ni/m Tema ypoka Konrtpoabubie | IlpakTuueckue A bp
Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcbl
BekTop Ha MII0CKOCTH U B bubnuorexa LIOK
1 1 0 0 1.09
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bub6mmoreka [IOK
2 CioXeHUe U BEIUUTaHUE BEKTOPOB 1 0 0,25 8.09
p https://m.edsoo.ru/23f4f089
but6mmoreka [JOK
3 CI10’keH€e U BEIYUTAHUE BEKTOPOB 1 0 0 22.09
p https://m.edsoo.ru/23f4f089
Bbu6moreka [JOK
4 YMHOKEHIE BEKTOpAa Ha YUCIIO 1 0 0,25 29.09
MH HHAC BEKTOpa Ha HuCT https://m.edsoo.ru/dee379eb
bubmuorexa [JOK
5 VYMHOXKEHHE BEKTOpA Ha YUCJIIO 1 0 0 6.10
p https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o Tpém
6 HEKOMIUIAHAPHBIM BEKTOPAM 1 0 0,25 13.10 Enbmorexa HOK
P pam. ’ ' https://m.edsoo.ru/a28fd74e
IIpaBuino napasienenumena
Paznoxxenue BekTopa 1o Tpém
7 HEKOMIUJIAHAPHBIM BEKTOpaM 1 0 0 20.10 brbmrorexa HOK
p paM. ' https://m.edsoo.ru/a28fd74e
[IpaBuno napaienenumena
Pemienue 3ama4, CBSI3aHHBIX C
8 MpPUMEHEHHUEM IIPaBUII JEUCTBUH C 1 0 0,5 27.10 Bubmorexa IIOK
p p g ’ ' https://m.edso0.ru/5a827900
BEKTOpaMHU
Pemenne 3amay, cBSI3aHHBIX C
9 OpUMEHEHHUEM IIPaBUII IEUCTBUH C 1 0 0 3.11 Bubmaorexa IIOK
p p ' https://m.edso0.ru/5a827900
BEKTOpaMHU
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KoopanHatHO-BEKTOPHBIN METOT

but6mmoreka [IOK
10 IIpU PEIIEHUHU IT'€OMETPUIECKUX 0 0,5 10.11
pup P https://m.edsoo.ru/d3alfe30
3az1a4y
KoopanHaTHO-BEKTOPHBIN METOT
11 1} I/Ip CIIeHUN reOMeIT) UYECKUX 0 0 17.11 bubmorera [JOK
pup P ' https://m.edso0.ru/d3alfe30
3amaqy
[IpsimoyrosbHas cucrema
KOO a OCTPaHCTBE.

1 pIUHAT B IPOCTPAHCTB ) 0 0,25 94.11 bu6mmoreka [IOK
Koopaunats! Bextopa. IIpocreiimue https://m.edso0.ru/48db7058
3a/1a4¥ B KOOpJIMHATaX
[IpssmoyronbHas cucrema

13 KOOPAWHAT B IPOCTPAHCTBE. 0 0 112 bu6muoreka [IOK
Koopaunats! Bexropa. IIpocreiimmue ' https://m.edso0.ru/48db7058
3a/1la4¥l B KOOpIWHATAX

14 YT0a Mex1y BEKTOpaMH. 0 05 8.12 bu6nmoreka [IOK
CxaJIsIpHOE ITPOM3BEICHHIE BEKTOPOB ’ ' https://m.edsoo.ru/725effc4

15 Yron Mexay BEKTOpaMH. 0 0 1512 bubmuotexa [JOK
CkassipHO€E TPOU3BENECHNUE BEKTOPOB ' https://m.edsoo.ru/725effc4
Beruucnenue yrios me

16 YIJIOB MEXAY 0 05 9912 bu6nmoreka [IOK
MPSMBIMH U TIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e

17 Beluncrnenue yrios Mexay 0 0 29.12 bu6muoreka [IOK
MPSMBIMH U TIOCKOCTAMU ' https://m.edsoo.ru/8efbe78e
Kontposnbhas paboTa o teme Eu 110K

noIMoTeKa

18 "BexTopsl U KOOpWHATHI B 1 0 26.01

P " P https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpenue, 06001IeHNE U Eus 1OK
19 cucteMatusanusg 3Hanuii. OCHOBHEBIE 0 0 2.02 HbIMOTeKa

¢burypsl, pakTel, TEOPEMBI Kypca
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TUTAHUMETPUH.

[ToBTOpeHME, 0000IICHNE U
CUCTCMaTHU3al A 3HaHHI>'I. OCHOBHBIC

bu6mmoreka [IOK
20 HUT'YpHl, (DaKThI, TEOPEMEI Kypca. 0 0,5 9.02
urypeL, & P P https://m.edso00.ru/1780ba5d
Pemrenue 3aa4 Ha HaXOK/CHUE
JUTUHBI
[ToBTOpeHme, 0600IICHNE U
cuctemMaTu3aius 3Hanuii. OCHOBHEIC Bu6 110K
nOIMOTEKA
21 WUTYpPBI, (DaKTHI, TCOPEMBI Kypca 0 0 16.02
urypeL, & P P https://m.edso00.ru/1780ba5d
IUTaHUMETpHUH. Pemenue 3a1ay Ha
HaXO0KJICHHE JIJIHHBI
[ToBTOpeHue, 0600MIICHNE U
cuctemMaTu3anus 3HaHui. OCHOBHEIC Bu6 1OK
nOIMOTEKA
22 UTYPHI, GAKTHI, TEOPEMEI Kypca 0 0,5 23.02
uryper, ¢ p yp https://m.eds00.ru/078cd184
IUTaHUMETpHUH. Pemenue 3a1ay Ha
HAXO0XJICHHUE yIJIOB
[ToBTOpeHue, 06001IeHNE U
CHUCTEMAaTH3alis 3HAHWM. 3agaun
23 IUTAaHUMETPUHN U METOIBI X 0 0 2.03 Bubmrorexa IOK
P ' https://m.edsoo.ru/8efbe78e
peuenus. Penienue 3ai1ad Ha
HAXO0XJICHHUE YIJIOB
[ToBTOpenue, 06061mIeHNE U
cUcTeMaTu3alus 3HaHui. 3agaqyu
24 IUTAaHUMETPUH U METOIIBI X 0 0,5 9.03 bubmrorexa IOK
P ’ ) https://m.edsoo.ru/7491efe0
peurenus. Penienue 3aia4d Ha
HaXO0XJICHHE IUIOMIAIN
[ToBTOpEHKE, 000OIICHNE U bu6moreka [JOK
25 P R 0 0 16.03 1

cUcTeMaThU3alus 3HaHui. 3agaun

https://m.edsoo.ru/7491efe0
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IUTAHUMETPUH M METOJIbI HX
23.04pemenus. Penrenne 3anaq Ha
HAXOKIEHHE IIIOIIAaN

[ToBTOpeHue, 06001IeHNE U
cucTeMAaTU3anys 3HaHUH. 3amaun

bubmuoreka [JOK

26 MJIAHUMETPUU U METOJIbI UX 0 0 23.03 https://m.edsoo.ru/4dffda97
penIeHus
[ToBTOpeHue, 06001IeHNE U

27 cucTeMaTu3alus 3HaHui. 3agaun 0 0 6.04 bubnuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHue, 0600MIeHNE U
cucreMartu3anus 3HaHui. OCHOBHBIC BuGorexa LOK

28 burypsl, pakThl, TEOPEMBI Kypca 0 0,5 13.04 httos://m.edsoo.ru/74b2adal
crepeoMmeTpuu. Pemenue 3anay Ha
HaXO0XJIeHUE 00beMa M TUIOIA N
[ToBTOpeHue, 06001IeHNE U
cHUcTeMaTH3allys 3HaHUi. 3a1aun

29 TJIAHUMETPUH M METOJTBI X 0 0 20.04 bubmrorexa HOK

https://m.edsoo.ru/74b2ad91

peuenus. Penienue 3ai1ad Ha
HaxO0JXJICHHE 00beMa M ILIOIIA I
[ToBTOpenue, 06061mIeHNE U

30 cUcTeMAaTH3aIys 3HaHUH. 3agaun 0 0 704 bubmuoreka [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/74b2ad91
pelIeHus
[ToBTOpeHue, 06001mIeHNE U

31 cucteMaTu3auus 3HaHui. [ToHsTue 0 0,5 4.04 bubmorexa [JOK

BEKTOpa, €ro CBOICTBa, (HOPMyIIbI

https://m.edsoo.ru/f465d10e
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METOda KOOpAHUHAT.

bubmuoreka [JOK
32 0 11.04
Hrorosas kontponLHaz padota 1 1 https://m.edsoo.ru/ec24dfc2
33 IToBTOpeHue, O606H.ICHI:I€ " 1 0 0 18.04 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/f465d10e
34 [ToBTOpEHHE, O606HI€HI:'IC u 1 0 0 25 04 bu6moreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
BIIEE KOJIMYECTBO HACOB I1
OBbII] O CTBO CO 0O 34 5 55

[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJILHON ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yIbTAThl 0CBOCHHUS OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eometpus
7.1 OnepupoBaTh NOHATHAMM: TOUYKA, NIPsIMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJACTBHS U3 HUX IIPU PELICHUU
' reOMETPUYECKUX 3a]a4
23 OnepupoBaTh MOHATHSAMH: MApPALIEIbHOCTE M MEPHEHAUKYISIPHOCTH
' MIPSIMBIX U IJIOCKOCTEN
24 KnaccudunupoBats B3auMHOE pacroiOXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OneprpoBaTh MOHATUAMU: ABYIPAHHBIN Yrojl, TpaHU ABYI'PAHHOIO YIJIa,
7.5 peOpo IBYrpaHHOIO yIiia, TMHEHHBIN yroJl ABYrPaHHOIO yIiia, FpagycHas
Mepa ABYTPaHHOTO yria
-6 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKIbII
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpaHHHKA, TPaBUIIbHBII MHOTOTPAHHUK
24 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MHMpamMuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapaieenumne;, Kyo)
KnaccuduuumpoBatb  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
- knaccuukanuu  (BBINYKJIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IIPAaBWJIBHbIE ~MHOI'OTPAHHMKHM, TMpPSMBIE M  HAKIOHHBIE IPU3MBI,
napa’suiesIenurne bl)
-9 OnepupoBatb HOHATUSMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOTI'OI'PaHHUKOB
210 OOBACHATH NPUHLMIBI  [IOCTPOEHUS  CEYEHUH  MHOIOI'PDAHHHKOB,
' UCIOJIb3YSl METO/I CJIEIOB
CrpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (Uryp:

BUJ CBEPXY, COOKY, CHH3Y
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7.12

PemraTte 3agaun Ha HaXOXKJICHHE TCOMECTPUYICCKUX BCIIMYUH I10 o6pa3uaM
UKW aJilTOpUTMaM, IPUMCHASA HU3BCCTHBIC AHAIUTHYCCKUC MCTOAbI IIPU
pEeIICHHKU CTAaHAAPTHBIX MAaTEMATHYCCKHUX 3aJa4d Ha BbIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOUKaMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKH IT0

IIJIOCKOCTH, MEXKAY CKPCIIUBAIOIUMUCS ITPAMBIMHA

7.13

Pematp 3a1aun Ha HaAXOXJIEHHUE T€OMETPUUYECKUX BEJIMYMH MO o0pa3uam
WIK aJlfOpUTMaM, NPUMEHSS WU3BECTHBIE AHAIUTUYECKUE METO/bl IpU
pELICHNN CTaHAAPTHBIX MaTeMaTHYECKHUX 3a/lad Ha BBIUMCJIIEHHE YIJIOB
MEX/1y CKPEIIMBAIOIMMUCS MPSMBIMHA, MEXAY HPSIMOH U IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruncnsate 00BEMBI M IUIOMIAAX TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHneM GopMyi, BEIUUCIATH COOTHOIICHUS
MEXIY IUIOIAIIMH MOBEPXHOCTEH, o0béMamMu M0JTI0OHBIX

MHOI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMH: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYpBI

7.16

W3Bnekarb, mpeoOpa3oBBIBATE M WHTEPIPETUPOBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, NPEACTABICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHSITL TCOMETPUUCCKHUC Cl)aKTBI AJIL pelICHUd CTEPCOMETPUUCCKUX
3ala4, MpEAnoJararomux HECKOJIbKO MHIaroB peHICHUsA, €CJINU YCIIOBUA

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHaTy mnpocTeiiiue MporpaMMHbBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a/1a4

7.19

IIpyBOoAUTH NMpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

JKM3HU, PACIIO3HABATDh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

IIpuMeHAThH MOTy4YeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallud W IPHUMEHATb M3YyYEHHBbIE IIOHATHS B IIPOLECCE IOMCKA
peleHns MaTEMaTHYECKH chopMyIUpOBaHHOMN npoOJIeMbl,
MOJIEJIMPOBATh pEalbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, MCCIIEN0BAThH
IIOCTPOCHHBIE MOJENIU C HCIOJIb30BAHHUEM I'€OMETPUYECKHUX MOHATHH U
TeopeM, ammapara ajareopsbl, perarh NpaKTUYECKUE 3aauu, CBI3aHHBIE C

HaXOXIACHUEM I'€COMETPUICCKUX BEJIUMYNH
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11-12 KJIACCBI

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yIbTATHI OCBOECHHSI OCHOBHOM
NMpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: MIJIUHAPUICCKAST IIOBEPXHOCTH, 00Pa3yIONINe
6.1 MWIAHIPUYECKONH TIOBEPXHOCTH, MUIMHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  TMOBEPXHOCTH, KOHYC, cdeprueckas
MTOBEPXHOCTh
6.2 PacnioznaBath Tena BpaieHus (UIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TIOJTYYCHHSI TEJT BpAIICHUS
6.4 Krnaccugunuposats B3auMHOE pacmoiioskeHue chepsbl U MII0CKOCTH
OnepupoBarTh TOHATHUSMH: IIIAPOBOH CETMEHT, OCHOBAaHHWE CETMCHTA,
6.5 BBICOTA CETMEHTA, MIAPOBOM CIIO, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA
IIAPOBOTO CJIOA, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W IIIOMIAAM TOBEPXHOCTEH TENn BpallCHUs,
' T€OMETPUYECKHX Tell C MPUMEHEHUEM (OopMYT
OnepupoBaTh MOHATHSIMU: MHOTOTPAaHHUK, BIHMCaHHBIH B chepy u
6.7 OTMCaHHBIN 0K0JIO cephl, chepa, BMMUCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaICHUS
6.8 BBIUMCHIATE  COOTHOIICHWST MEXIY IUIOIIAISIMH TIOBEPXHOCTEH |
' 00bEéMamMu TOJJOOHBIX TEI
6.9 N300paxaTh n3ydaemble QUTYPHI OT PYKH B C TMPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (Uryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUYEHHUS Tel
BpaIIeHUS
W3BnekaTh, MHTEPIPETUPOBATh M TpeoOpa3oBBIBaTh HH(DOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NpeaCcTaBICHHYIO Ha
YepTeKax U pUCYHKax
[TpuMeHSTh TeOMeTpHYeCKHAe (aKThI IS PEIICHHS CTEPEOMETPUUICCKUX
6.12 3a1a4, TPEIIONArarolMX HECKOJLKO IIATOB PELIEHUs, €CIH YCJIOBHS
MIPUMCHCHHS 3a/IaHbI B IBHOU (hopMe
6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE
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6.14

BEINIONHATE AEMCTBUS CIOXKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHS BCEKTOpPA Ha 4YHUCIIO, O6L$ICH$ITL, KakKMMH CBONCTBaMHM OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMH, CKAJIPHOC MPOU3BCACHUC, PACKIIAABIBATL BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

Pemrate HpOCT@fII.HHC rCOMETPUYCCKUC 3aJauhd Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJa4l Ha JOKa3aTCIbCTBO MATEMATHYCCKHX OTHOIIEHUH U
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOIBI npu peICHNN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHHUU CTCPCOMETPHUICCKUX 3aaa4d

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peasbHble CHUTYallMM ¥ TMPHMEHSATh HM3YYCHHBIE TOHATHS B TpoIecce
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh PEabHbIE CUTYallMU Ha A3BIKE T'€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, arnmapaTa alre0pbl, penarh MPakKTUIecKue 3aauu, CBI3aHHbIC C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH
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HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonatTne 00  aKCMOMATHUYECKOM  TIOCTPOSCHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHOoe  pacmojokeHHe TpAMBIX B MPOCTPAHCTBE:  MeEpeceKaroluecs,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapamienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  IPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSIMBIX, MAPAIICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHaAITpaBJICHHBIMHU CTOPOHAaMH, YroJ MCXKAY TNOpAMbBIMH B HPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: NapajulebHble MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI HA IIOCKOCTH: TETPadIp,

KyO, mapaJiienienurne;], IoCTPOSHNE CeUCHH

7.3

[lepneHAUKYISIPHOCTh NPAMOW M IUIOCKOCTHU: MEPIEHIUKYJSPHbIE NpsIMbIE B
MIPOCTPAHCTBE, MPSMbIE TapAJIEIbHbIE U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH IPSIMOH U IIIOCKOCTH, TEOpeMa O IPSIMON NePIIeHIUKYISIPHOU
IJIOCKOCTH. YTJbl B TNPOCTPAHCTBE: YIrOJd MEXAY TMPsSMOA U IJIOCKOCTBIO,
JIByTpaHHBIA yTOJ, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU 0
IJIOCKOCTH, MPOEKIHsS (PUTyphl HA IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMUKYIIPHOCTH  ABYX  IUIOckocTel.  Teopema o0  Tpéx

MEePIEHIUKYIIAPAx

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIDAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TpaHH U OCHOBAHMA IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS ITIOBEPXHOCTH Npu3Mel. [lapasuienenunen, NpsMOyrobHbIN 1apaIeJICIIUIIE ]
u ero ceorcrtsa. Ilupamuaa: N-yroinbHas nupaMuaa, rpaHu U OCHOBAaHUE IMUPAMUIBI,
OOKOBasi M IMOJIHAs MOBEPXHOCTh MUPAMMUIBI, IPABUIbHAS M yCEUEHHAs MUPaMHUIA.
OnemeHTsl NpuU3Mbl M nHpamuabl. lIpaBuiabHBIE MHOIOTpaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IpPaBWIIbHAs IpU3Ma M IPaBWIbHAS IUpaMuUia,

MpaBWJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBHIbHBINA TeTpajap, Kyo. IlpeacraBnenue
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O MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTa3Ap, AOACKAAP W HKOCA3APYIruc CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPUS OTHOCHUTEIIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. DJIEMEHTbl CHMMETPUHU B MUPaAMHUJIaX, NapauieIenuneax, NpaBUiIbHbIX

MHOTI'OrpaHHUKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanw, yrisl Ilmomans
OOKOBOH TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIAlb
OCHOBaHUH, TeopeMa 0 OOKOBOW NOBEPXHOCTH MpsiMON npu3Mmsl. [Inomans 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIbl, TEOpEMa O IJIOLAAN

yceuéHHoil nupamupl. [Tonstue 06 06bpéme. O0bEM MUPAMUIBL, TPU3MBI

7.7

HOI[06HLIG TCJIa B IIPOCTPAHCTBCE. CooTHomeHHs MCXKAY IJIomaasaMu HOBerHOCTeﬁ,

00BEMaMHU ITOTOOHBIX TENT

11-12 KJIACCBI

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomeTpus
[MummHIprYeckasi TOBEPXHOCTh, 00pa3yIOIIHe MUIHHIPUISCKONW TTOBEPXHOCTH, OCh
6.1 [WIAHIPUYECKONH TOBEpXHOCTH. [IMmuHAp: OCHOBaHUS W OOKOBas IMOBEPXHOCTH,
o0pa3yroinas 1 0Ch, TUIOMIA(b OOKOBOH U MOJIHOM MTOBEPXHOCTH
Konunueckast TOBEpXHOCTh, 00pa3yroIre KOHNIECKOW MOBEPXHOCTH, OCh U BEPIINHA
6.2 KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHHME W BepIIMHA, 00pa3yrolas U OcCh,
' IJI0maAb OOKOBOM M TOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opa3yroliue u
BBICOTa, OCHOBAHUS ¥ OOKOBAs TOBEPXHOCTH
Cdepa u map: ueHTp, paguyc, JHaMeTp, oAb MOBEPXHOCTH cdephl. B3aumuoe
6.3 pacnojyioxkeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, Iiouanb
chepnr
6.4 N300paxeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYCa
6.5 KomOuHanuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
' okoJ10 cdepsl, cepa, BMcaHHAsT B MHOTOIPAHHHK, WJIH TEJIO BPAIICHUS
[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Mapayrieyienumeaa M cieactsuss u3 He€. OOBEM TWIHHIpA,
koHnyca. O0bEM mapa u wionaas cheps
6.7 [lomo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAASMU

MMOBEPXHOCTEH, 00bEMaMH TTOJJOOHBIX TEI
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6.8

CeueHus HUIMHApA (HapaJ'IJ'IeJ'IBHO U TICPICHAUKYIIAPHO OCI/I), CCUCHHA KOHYCa

(HapaJ'IJ'IeJ'IBHOC OCHOBAHHIO U MTPOXOAAIIECC UCPE3 BepH_II/IHy), CCHUCHUS 1Iapa

6.9

BGKTOp Ha TIINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHrue W BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpa HaA YHUCIIO. Paznoxenue BCKTOpA I10 TpCM HCKOMIIJIaHAapHBIM
BCKTOpPaM. HpaBI/I.HO napaJuiejacruicaa. Pemenne 3aja4, CBs3aHHBIX C

IIPUMEHEHUEM IIPAaBUJI JCHCTBUM C BEKTOPaMU

6.10

[IpssmoyronbHass cucremMa KOOpPAMHAT B IMpocTpaHCTBE. KoopauHaThl BeEKTOpAa.
[Ipocreiiive 3agaun B KOOpAWMHATaX. YToyi Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BBIYMCIEHUE YIIIOB MEXIAY MNPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH FEOMETPUUYECKUX 3a4a4
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MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnagenne meTomamu A0Ka3aTeNbCTB, alrOpUTMaMU peIICHHS 3a7ady;
ymeHue (GOpMyIHUpOBaTh U OINEPUPOBATH MOHATHSAMH: OIpelecHHE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; IPUMEHSTH UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKLUU;
MIPOBOAMTh JIOKA3aTEJIbHbIE PACCYXACHMS TMpU pPELIEHUH 3aj]ad,
OLICHMBATh  JIOTMUECKYI0  MpPaBWIBHOCTh  PACCYXICHHH; yMeHue
ONEpUPOBATH MOHATHAMH: MHOXXECTBO, MOJMHOXKECTBO, OMNEpPALlUU HaJ
MHO>KECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUsI peajbHbIX MPOLIECCOB U SBJICHUI U NPU PEIICHUU
3ala4y, B TOM 4HCIE U3 JAPYruX Y4eOHBIX TMPEeIMETOB; yMEHHe
OTIepUPOBATh MOHIATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTh W OIHUCHIBaTh Tpadbl pa3IuYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bBI IIpyu pCUHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTENeHb C IIeJIbIM [M0Ka3aTejaeM, KOPeHb HaTypaJbHOW CTENeHH, CTENEHb
C pamMoHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEUCTBUTEIIHHBIM
IoKazarejaeM, JorapupM UWcCiIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJBHOTO YMCJA, OCTAaTOK [0 MOAYNIO, palOHAIbHOE YHUCIIO,
UppAIMOHAIBHOE  YWUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
pallMOHANIBHBIX, JEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAUMEHBIIMKA OOIIM JETUTEeNb U HauMEHbIIEe
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHnuu 3aaad; 3HaKOMCTBO C
pa3IUYHBIMU  TMO3UIIMOHHBIMA ~ CHUCTEMaMM  CUYHUCJICHHUS; YMEHHE
BBHITMIOJHATH BBIYMCIICHUE 3HAYEHUN W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsIMH M JorapupmamMu, mpeodpazoBaHusl IPOOHO-pAIOHATBHBIX

BBIp&)KGHHfI; YMCHHUE OICPUPOBATh IMOHATHAMU: ITOCICIOBATCIIBHOCTD,
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apupmeTHIecKas nporpeccus, reoMeTpuIecKast nporpeccus,
OecKOHEYHO YyObIBaloIlas TIeoMEeTpuYecKas IpPOrpeccus; yMEHue
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U ApIYMEHT KOMILJIEKCHOTO
gyucna, ¢GopMa 3amuch  KOMIUIEKCHBIX uucen (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAMTH
apu(MeTHYECKUEe IEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOANUTH
IIPUMEpPBl  HCIIOJIB30BAaHHUSA  KOMIUIEKCHBIX  YHWCEN;  ONEpHUpOBATH
MOHATHSAMM: MaTpuma 2x2 u  3X3, omnpeaenuTenb MaTpHIIb,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHAMH: pallMOHAIbHBIE, UPPALMOHAIbHBIE,
NoKa3aTeNbHble, CTENEeHHbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUYECKHUE
YpPaBHEHHs U HEPAaBEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPHUPOBATH
HNOHATUSAMM: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMbl C MApaMETpPOM; MPUMEHSThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHHUs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peasIbHOM JKHU3HU

YMeHue omepupoBaTh MOHATHAMU: (DYHKIHS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIIMH, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (QYHKIMHM, HaUOOIbIlIee U HAaUMEHbIlIee 3HAUCHUS
GYHKIIMHM Ha TPOMEXKYTKE, HETPpEpbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAA (DYHKLINHU, TEOMETPUUYECKUN U
¢buznyeckuif CMBICT TPOU3BOJHON, MepBOOOpa3Hasi, OINpeaeaEHHbIN
MHTETpall;, yMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUHU; yMEHUE
BBIUMCIATh NPOU3BOAHBIE CYMMBI, IPOMU3BEACHHS, YACTHOTO H
KOMITO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOOUTh IMPOW3BOAHBIC 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJb30BaTh MPOU3BOJHYIO MJISi HCCIEAOBAaHUS (YHKIUH,
HaXOJWUTh HAMOOJbIIME M HAUMEHBIINE 3HA4YEHUS (YHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHUEM amrmapaTa MaTeMaTHYeCKOTo

aHaJIn3a; MPUMCHATH I[MPOU3BOAHYIO I HAXOXIACHUA HaAWJIYy4IICTO
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peuieHus B MPUKIAJHBIX, B TOM YHCIE COLMAIbHO-’KOHOMUYECKUX U
bU3MYeCcKUX 3a7adax; HAXOAUTh IUIOMAAN W O0BEMBI (GUTY C ITOMOIIBIO
WHTErpaJia; MPUBOJAUTH MPUMEPHl MATEMATHUYECKOTO MOJCIUPOBAHUS C

MOMOMUIbI0 U PEepeHIInaTbHBIX YPaBHEHUM

YMeHrne omnepupoBaTh IMOHATHAMHU: Tpaduk QyHKIUH, OOpaTHas
GyHKIMSA, KOMOO3ULMS (QYHKIUM, JuHelHHas (QyHKUus, KBaJpaTHYHas
byHKIWS, pamnroHaIbHas byHKIHA, CTETIeHHAsI byHKIMS,
TPUTOHOMETPUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPUYECKHUE
¢byHKIMHU, TOKa3aTelabHas | Jorapudmuyeckas (GYHKIUH; YMEHHUE
CTPOUTH TpapUKH HM3YYEHHBIX (QYHKLUH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpaduKoB (HyHKUUH, UCIIONB30BaTh IPAGUKH I U3YYSHHS POLIECCOB U
3aBHCUMOCTEH, NpU pelleHuH 3a7ad U3 APYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaslbHOM JKU3HU; BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCMOIb30BaTh CBOMCTBA W Tpapuku QyHKOMH 11
pelleHysl ypaBHEHHH, HEPaBEHCTB U 3aJla4 ¢ MapamMeTpamu; n300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTM MHOECTBAa PEUICHUM YpaBHEHMI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HbIX TUIOB (B TOM YHUCIE Ha
MPOIEHTHI, JOJM U YaCTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTb TOBAPOB H
yCIyT, HaJIOTH, 33Ja4d U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMU); COCTaBJIATh BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIEAOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHME MOJEIMPOBATH
peanpHbIe CUTyallUH HA A3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YpPaBHEHUsS, HEPAaBEHCTBA M MX CHUCTEMBI 10 YCIIOBHUIO 3aJayu,
HCCIIEA0BAaTh IIOCTPOEHHBIE MOZEIM C HCIOJB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTaT

YMeHnue onepupoBaTh MOHATHAMU: cpeiHee apupMeTHIecKoe, MelhaHa,
HauOoJblllee W  HAaUMEHbIIEEe 3HAYCHWs, pa3Max, JUCIEepCHs,
CTaH/JapTHOE OTKJIOHEHHME YHCIOBOIO HaOOpa; yMEHHE U3BIEKATh,
MHTEPIPETHPOBATh WH(POPMAIHMIO, TPEACTABICHHYI0 B TaliHIax, Ha
auarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA peabHbIX MPOLIECCOB
SIBJICHHIA; TIPEICTABIATH HH(POPMAIIHIO C TIOMOLIBIO TAOJHII M THATrpamM;
UCCIIEI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM

rpaguyeckux METOIOB M  DIIEKTPOHHBIX CPEICTB; TrpaduyuecKu
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HUCCJICA0BAaTb COBMCCTHBIC Ha6J'II-OI[eHI/I$[ ¢ IMoMombro Jauarpamm

pacceuBaHus U JUHEUHOUN perpeccuu

YMeHHe omnepupoBaTh NOHATHUSAMH: CIyYaWHBIA ONBIT M CIIy4aiHOE
coObITHE, BEPOSATHOCTH CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpapUUECKUX METOJO0B; MPUMEHATH
(GOopMyIbl CIIO)KEHHUS M YMHOMKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpPHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHPOBATH
MOHATHSIMM: Cly4ailHass BEJIWYMHA, PpacIpeAeiieHUE BEPOSITHOCTEM,
MaTEMaTHYECKOe OKUIAHUE, NUCIEPCHS U CTAaHAAPTHOE OTKJIOHEHUE
ClyyailHOH BeNMYMHBI, (YHKLIHUU pPACIPENENIeHUs U  IUIOTHOCTH
PaBHOMEPHOI0, IIOKAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeleIcHU;
YMEHHME MCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pPaCHpPElCIICHUN Ui
peleHust 3a1a4; 3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOYHBIX HCCIIEJJOBAHUI; yMEHUE HPUBOAMUTH INPUMEPHI
IIPOSIBJICHUS] 3aKOHA OOJIBLIMX YKMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEepUPOBATh MOHATUSAMU: COYETAHHE, IEPECTAaHOBKA,
YUCJIO COYETAaHMM, YMCIIO TEepecTaHoBOK; OuHOM HproTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHl U PACCYKACHUS ISl PELLICHUS 3a7aY;
OLIEHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEJIb U HUHTEPIIPETUPOBATH IIOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJA, IUIOCKUH yroil,
JNBYTPAHHBIN yroji, TPEXIPAHHBIA YroJ, CKPELIMBAIOIIUECS MpPSMBIE,
MapaieIbHOCTh U NMEPHEHAUKYISAPHOCTh MPSAMBIX M IUIOCKOCTEH, Yroi
MEXIy MPSMBIMHU, YrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAIMBIMH, PACCTOSIHUE MEKIY IUTIOCKOCTAMM; YMEHHUE UCIIOIb30BATh MPH
pelIeHnr 3aJlay U3y4eHHbIE (aKThl U TEOPEMBbI INIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTEMaTHYECKHE MOJEIN C IIOMOIIBIO TI'E€OMETPUYECKUX IMOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aaa4n

10

YMeHue onepupoBaTh MOHATHIAMHM: IUIOMAAL (QUTYpHI, 00BEM (GUTYpHI,
MHOI'OTPaHHUK, MPaBUIIbHBIM MHOIOTPAHHHUK, CEYEHHE MHOIOIPAaHHHUKA,

KyO, mapajuienenunena, npusMa, HupaMmuaa, (urypa U THOBEPXHOCTH
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BpallleHHsl, [UINHIpP, KOHYyC, map, chepa, miomans chepsl, Mmiomaib
MOBEPXHOCTU MHMpaMMJIbl, MPU3MBI, KOHYycCa, LMIMHApa, 00BEM Kyoa,
IIPSIMOYTOJIBHOTO NTapaJljIeNieNuIea, NMUpaMUAbl, NPU3MBI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHYCa U IMIMHApPA,
[apaJUICJIbHBIE OCHM WM OCHOBaHHUIO, CEUYEHHUE INapa, IUIOCKOCTD,
Kacawoomasica cdepbl, HUIMHAPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHUKa, H300paxaTh MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpAIlIEHUs, UX CEUCHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(bopMyIMpOBaTH ONpPEEIICHUS U3y4aeMbIX (UTYp, BBIABUTaTh THITIOTE3BI
O CBOMCTBax M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
olpoBepraTb MX; YMEHHE IMPOBOJIUTH Kiaccudukauuio ¢uryp mno
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE IOINOJHHUTEIbHbIE

IMOCTPOCHUA

11

YMeHHne OonepupoBaTh TMOHSATHSAMH: JBH)KCHHE B IPOCTPAHCTBE,
napasuiebHbIA TIEPEHOC, CUMMETPHs Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0a00Us, MOAO0OHBIE (UTYpHl; yMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYECKHE OTHOIICHHUS
IpU PEUICHWU 33/1a4; HAaXOAWTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroJI, IUIomanab, 0O0BEM) MpH pEIMIEHUU 3aJad U3 JAPYruxX Yy4eOHBIX
NPEIMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIISATH T€OMETPUYECKHE
BEJIMYMHBI (AJIMHA, Yroj, IUIOAab, OO0BEM, IUIOIIAJbL IOBEPXHOCTH),
UCHOJb3ysd M3y4EeHHBbIE (DOPMYNBI M METOABI, B TOM YHUCIE: IUIOUIAMb
MOBEPXHOCTU TTUPAMHUJIBI, TIPH3MBI, KOHYCA, MWINHIPA, TUIOMAIb CHEpHI;
00BEM Ky0a, MPSMOYTOJILHOTO MapajvielienuIea, TUPaMHIbl, PU3MBI,
IITMHIpPA, KOHYCa, Ilapa; YMEHHE HaXOOUTh OTHOIIEHHE OOBEMOB

MoTI0OHBIX (hUTyp

12

VYMenue OIICPHUPOBATH MMOHATHUAMU: MIPAMOYTOJIbHAd CUCTEMa KOOPAHWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3JI0KEHUE BEKTOpa 1o Oa3ucy,
CKaJIIPHOE TIPOM3BEACHUE, BEKTOPHOE TMPOU3BEACHHE, YTONl MEXIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BeKTOpHBIﬁ )41 KOOpI[I/IHaTHBII;'I METO
JUI  pEIICHUs TEeOMETPUYECKMX 3a7ad W 3ajad JAPYruX yueOHbIX

npeaMEeToOB
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13

YMmenue BbIOMpaTh TOAXOMAIIMA METOA JJIS peUIeHHs 3aJauu;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B HW3YYCHUU TMPUPOJHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBJICHUN; YMEHHE paclo3HaBaTh
IMPOABJICHUC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH
NpUMEpPbl MATEMATUYECKHUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTHYECKOU HayKn
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon

1 Yucna u BBIYUCICHUS

11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce

19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, TIPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTEIICHU

14 Crenens ¢ nensM nokazateseM. CTeneHs ¢ palluOHAJIbHBIM NoKa3aTeneM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecaTuyHbie ¥ HaTypaJbHbIC JOrapudMbl

JleiicTBuTenpHple 4uCHa. ApHPMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA M OLIEHKA
pe3yibpTaTa BBIYUCICHUN

1.8 [IpeoOpazoBaHue BeIpaKeHUN

1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS

2.2 WppanuoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckrue ypaBHEHUS

2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS

2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA

2.6 HppanyoHanbHble HEPABEHCTBA

2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA

2.8 Tpuronomerpuyeckre HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
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2.11

Martpuia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpHILIbI

3 OyHKIUU U Tpaduku
31 OyHkuMs, crnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxnuu. B3aumHo oOpaTHbIe
' ¢ysakuuu. YétHple u Heu€THbIe pyHKkuuu. [lepuoanueckue GpyHkumn
OOnactp ompeneneHus W MHOXKECTBO 3HaueHW ¢(ynkmun. Hymm ¢yHkuouu.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHUH.
' MakcumMymMbl U MHHUMYMBI (GyHKuuu. HaumOoinbliee M HauMeHbIIEE 3HAYECHUE
(GYHKLIMU Ha IPOMEKYTKE
33 Crenennas (yHKIUS C HaTypalbHBIM M LIE€TbIM IOKa3zateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS N-0if cTeneHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpadUKH
3.5 [loxazarenbHas u norapugmuueckas pyHKINH, X CBOMCTBA U IrpadUKu
36 Touku paspbiBa. AcuMnToTel rpadukoB ¢yHkiui. CpoiicTBa  (QyHKIUH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs MIOCIIEI0BATCILHOCTEH
3.8 Apupmerrueckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0XXHBIX MPOLIEHTOB
4 Hauvana maTemaTHueckoro aHaimsa
4.1 [TpousBoanas pynkuuu. [IponzBogHbIE AI€eMEHTAPHBIX PYHKUINN
[lpumeHeHne NPOWM3ZBOAHON K WCCIENOBaHWIO (YHKIUMH HAa MOHOTOHHOCTH U
4.2 OKCTpeMyMBbl. HaxoxmeHne HauOOoNbIIer0o M HAaUMEHBIIETO 3HAYCHUS (YHKIMH Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHoxecTBO, onepanyi Haj MHOXecTBaMu. [luarpamMmmsl Diiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTUKA
6.2 BepositHocTh
6.3 KomOunaTtopuka
7 ['eomeTpus
7.1 ®durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
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7.3
7.4

MHororpaHHuKu

Tenan IIOBEPXHOCTHU Bpalll€CHUA

7.5

KoopaunaTel 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomiies C.b. u

1p., AxunonepHoe odiiectBo «M3aatensctBo «lIpocBernienre»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
- 3uB b.I'. 'eomerpus: unakruaeckue matepuans s 11 knacca/ b.I'. 3us,
B.M. Meiinep. — M.: IIpocenienue, 2020
-3uB b. I'. 3agaun o reomerpun mns /—11 kmaccos/
-Illapsirun U.®., 'ony6es B.M. dakyabTaTUBHBIN KypC 10 MaTEMAaTHKE
(10knacc). — M.: IIpocsenienue, 2009.
-Illapsirun U.®., 'ony6es B.M. dakyabTaTUBHBIN Kypce 110 MaTeMaTUKE

(11kmacc). — M.: IIpocserienne, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmoreka [IOK
2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5. http://intergu.ru/

6. http://karmanform.ucoz.ru
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http://karmanform.ucoz.ru/

7. http://polyakova.ucoz.ru/

http://www.openclass.ru/
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