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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHUU IJUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 M HIEaJBHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieliuPpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
r1yOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

 popMUpOBaHUE TIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbI
U OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
M3ydaTh pa3HbIC SBJICHHS OKPYKAIOMIETO MUPA,;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEXKaX, MOJCIISIX U B peaJTbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIllCHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE yMEHHUS ONEPHPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PELIEHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
COJIep KaHUEM;

e Pa3BUTHE WMHTEJUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIIIJICHUS;



 popmupoBaHre (QYHKIHMOHATIHHOW TPAMOTHOCTH, PEJICBAaHTHOW I€OMETpPUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUSA T€OMETPUUECKUX MOHITHHA, OOHEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3ajJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbBIE cozaeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluXxcs, pacuiupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun oTBOAUTCA 2 4aca B Henelro B 11 kiacce, Bcero 3a
roji o0y4yeHus - 68 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTH. LlUmuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromias M OCh, IUIOMAaAb OOKOBOW U TMOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: OCHOBaHUE U BEpIlMHA, 00pa3yrolas
W OCb, IUIOMIaJb OOKOBOM U TIOJHON IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BhICOTa; OCHOBAHUS U OOKOBAs MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IIIOCKOCTh K cdepe;
IJI01Ma/1b CEepHl.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEMe
IPSMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwinHIapa (TApaICbHO M TEPHCHAUKYJISIPHO OCH), CCUYCHHS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalISpHOE MNPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMHPOCHI U TP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHPY, BKJIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HaHHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATHH U

OT/IbIXa, peryJspHas busnueckas aAKTUBHOCTB); (bu3rIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM0O0Opa30BaHMIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHYeCcCKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWM JJIS peUICHUs 3aaad B
00JaCTH  OKpY’)KAIOIICH Ccpebl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOrO IpeaMera
«MaremaTHka» XapaKTCPHU3YIOTCS OBJIaJICHHEM YHHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCLICMBUSMU,  VHUBCPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUsIMU, YHUBEPCATbHBIMU Pe2YSMUSHBIMU OCUCTNEUSIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00YYAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbeKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

* BBISABIIATh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHUH MEXIY HOHATHIMH, (POPMYIUPOBATH
ONpe/eNIiCHUS] TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCIIPHHMMATh,  (OpPMYJIHpOBaTH M  NpeoOpa3oBbIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTpPUIIATEIbHBIC, CAWHWYHBIC, YaCTHBICE W OOIIHE;
YCIIOBHBIC;

eBBISABIISATh ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npeajiaraTb  KPUTEPUU  JJI  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUHNIL;



e ICTIATh BBIBOJIBI C WCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITENIEHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BRIOWpaTh CIoOco0 permeHnus ydeOHOW 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

* ICIIOJIb30BAaTh BOIPOCHI KaK HUCCIEIO0BATEIbCKUNA WHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUIO, MHEHHUE;

e IPOBOJIUTHh CAMOCTOSITEILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJIEHHWIO OCOOCHHOCTEM MaTEeMaTHYE€CKOTO OOBEKTa, SIBJICHUS,
MPOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MeEXITy OOBEKTaMH, SIBICHUSIMU,
MIPOIIECCAMU;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
MPOBEAEHHOTO HAOIOJEHUS, HMCCIIEIOBaHUs, OIECHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

e IPOTHO3UPOBATh BO3MOYKHOE pA3BUTHE IMIPOILIECCA, & TAKXKE BbIJIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

¢ BBISIBJIATH ACPUIINTH HHPOPMAIIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1auu;

e BBIOMpaTh UHMOPMAITUIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO PA3THUHBIX
BUJIOB U ()OPM MPEJICTABICHUS;

e CTPYKTYpUPOBaTh MH(POpPMAIINIO, MPEACTABIATh €€ B pa3uyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

C¢0pMMpO6’ClHHOCWlb COUYUAIbHbLX HABLIKOB 06yqa}ou;uxcg.

OO01menue:
OBOCHpI/IHI/IMaTI) 41 (1)OpMy.]'II/Ip0BaTB Cy}KI[eHI/If{ B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I
n 1aejisiMu O6I]_[eHI/I$I; SACHO, TOYHO, l"paMOTHO BBIpa)KaTL CBOIO TO‘-IKy



3peHUs] B YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJTYUYEHHbBIA PE3YJIbTaT;

B X0/i¢ 00CYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXTaeMON TEMBI,
npoOsIeMBbl, perraeMoil 3a/1auu, BHICKa3bIBaTh UJEH, HAIlCJICHHbIC Ha TTIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHHKOB JHAora, OOHApYXUBATh pa3Indue W CXOJICTBO TO3WIIUN; B
KOPPEKTHOU hopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

e IPEJICTABIIATH PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHNU,
MPOEKTa; CaMOCTOSITEIBLHO BBIOMPATh (QOpMAT BBHICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTally U 0OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHu4ecTBO:

e IOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U WHIUBUIYATBHOM
paboThl MpHU penieHuH Y4eOHBIX 3a/ay; MPUHUMATh 11€Jh COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

e Y4AaCTBOBaTh B IPYIIOBBIX (Popmax padoThl (00CyX aeHUs, OOMEH MHEHUH,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTMMHU UJIE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Ynusepcanonuvie  pezynamuenule Oelicmeus, obecneuusaiom
Gopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusamnus:

e COCTABJISITh IJIaH, aJITOPUTM PEIICHUS 3aJ]a4H, BEIOUPATh CIIOCOO PEIIEHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHU  TO3HABATEIBHOM  pedyeKCMH KaK  OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3ysibTaTa pelieHusS MaTeMaTUYECKOHN 3aauu;

e IPEABUETH TPYJIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPU PEIICHUM 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

¢ OIICHMBATh COOTBETCTBHUE pe3yJibTaTa I€IU W YCJIOBUSM, OOBICHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

OnepupoBaTh MNOHATUSMHU: LMAJIUHAPUYECKAs IOBEPXHOCTh, O0O0pa3yroliue
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIMHAP,  KOHUYECKas  ITOBEPXHOCT,
oOpa3yroniue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruieckasi mOBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETrMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIrO CIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQMM  TOBEPXHOCTEM  Tel  BpalleHHs,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHIATUSMHU: MHOTOTPaHHUK, BIHCAHHBIM B chepy u
OMMCaHHBIK OKOJIO c(depbl; cdepa, BOUCAHHAS B MHOTOIPAaHHUK WA TEJO
BpAaIlCHUS.

BBIYUCIIATE COOTHOIICHUSI MEXIY IUIOMAIASMU MOBEPXHOCTEH W 00bEMaMU
MOAOOHBIX TEI.

N3o0paxkath u3ydaeMble (QPUTYphl OT PYKM W C TPUMEHEHHEM MPOCTHIX
YEpPTEKHBIX NHCTPYMEHTOB.

BoInONHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILICHUA.

W3BnekaTh, WHTEPNPETHUPOBATH U MpPeoOpa3oBbIBaTh HWH(POpMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTrypax, MpeCTABICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE JIEUCTBHUSL CIOXKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHUSI BEKTOpA Ha YUCJI0, O0OBSICHSITh, KAKHMU CBOMCTBaMH OHM 00J1aaloT.

[IpuMeHSTh paBUiIO Napasuieienuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPANHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YHUCIIO0, YTOJ MEXKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPHUHAT.



[TpumensaTs reomeTpuyeckue (HaKThl A PEIICHUS CTEPEOMETPUUECKHX
3aJa4, MPEANoIaraonuX HECKOIBKO I1aroB PEIIEeHHs, €CIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilmme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaunm Ha JOKa3aTENIbCTBO MAaTEMAaTHYECKHMX OTHOIICHUN U
HAX0XJIEHHWE TeOMETPHUUECKUX BEJIMYMH M0 00pa3laM UiIu alropuTMam, IpuMeHss
U3BECTHBIC METO/IbI IIPH PEIICHUH CTAHJAPTHBIX MaTEMaTHYECKUX 3ajad.

[lpumMeHsTsr TpoCTEHIIME TPOTpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEH B MpUPOJE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[TpyuMeHsTh MOJIyYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh pPEaJbHBIC
CUTyalldd U TNPUMEHATh M3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHMUS
MaTeMaTH4eCKd CHOPMYIUPOBAHHONW TMPOOJIEMBI, MOJEIUPOBATH pPEabHBIC
CUTyalldd Ha S3bIKE TCOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Konrtpoabnbie | Ilpakruueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubmnoreka IIOK
1 T 24 1
e1a Bpattien https://m.edsoo.ru/1c209e37
N bu6mmoteka IIOK
1
2 OOnEub TN 8 L https://m.edso0.ru/1c209e37
bubnuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 13 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001IEHNE, 93 1 1 bu6nuorexa [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3



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

HOYPOYHOE INIVIAHUPOBAHUE
11 KJIACC

Ne

KoanuecTBo 4acoB

Jlara

JIeKTPOHHBbIE U (pPOBbIE

Tema ypoxka Konrpoasbnbie | IlpakTuyeckue odOpasoBaTesbHBIE
n/n Bcero U3YYeHHs
padoThI padoThI pecypchbl
Cdepa u map: LeHTp, paanyc, 04.09.2026
1 I/(Ii;.l\l/ljeT ; nnr()) Ilat Llr)loll)seﬂxiocm 1 bubmorexa LHOK
A P> tioman P https://m.edsoo.ru/0341bc2b
chepsl
Cdepa u map: LeHTp, paanyc, 07.09.2026
2 I/(Ii;.l\l/ljeT ; nnr()) Ilat Llr)loll)seﬂxiocm 1 bubmorexa HOK
A P> tioman P https://m.edso0.ru/0341bc2b
cepsl
Bsaumnoe pacnionoxenue chepsl U 11.09.2026
bu6mmoteka [IOK
3 TUIOCKOCTH; KacaTelbHasl TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl
B3aumnoe pacrnonoxenue chepsl 1 14.09.2026
bu6mmoteka [IOK
4 IUTOCKOCTH; KacaTelbHask IUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepol
5 N3ob6paxenue chepsl, mrapa Ha 1 18.09.2026 bubmoreka [JOK
mrockoct. CeueHus mapa https://m.edso0.ru/bc15f7f2
6 N3obpaxenue chepsl, mrapa Ha 1 1 21.09.2026 bubnmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[MunuHapuyeckas MOBEPXHOCTb, 25.09.2026
7 o0pa3yroIne UIHHIPHIECKOM 1 bubnmoreka [JOK

MOBEPXHOCTHU, OCh IUJIMHIPUYECKOI
MTOBEPXHOCTHU

https://m.edso0.ru/6054b8cl



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

HumuHapudeckast TOBEPXHOCTb, 28.09.2026

3 oOpa3syromue MUIHHIPHIESCKON bubnmoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas 02.10.2026

9 MMOBEPXHOCTb, 00pa3yollias 1 och; bubnmoreka [JOK
Iomans OOKOBOU M IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas 05.10.2026

10 MMOBEPXHOCTb, 00pa3ymoIlas 1 och; bubnuorexa [HOK
IUIOIAAh OOKOBOU M MOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0pakeHue muinHapa Ha 09.10.2026
IJIOCKOCTH. Pa3BépTka nununpa.

11 CeueHus UUIUH pa (HJ‘IL:)CKOCfII:I-O brbmmorexa [JOK

H . AP ’ https://m.eds00.ru/016e25eb
napajyuienbHON Uiu
MIEPIICHIUKYIIIPHOW OCH IHITUH/IPA)
N3o06pakenne nunuHApa Ha 12.10.2026
IJIOCKOCTH. Pa3BépTka nununpa.
bu6mmoreka [JOK
12 Ceuenus IMIMHPA (TNIOCKOCTHIO,
o https://m.edsoo.ru/016e25eb

MapajuIeIbHOW HITH
MIEPIICHIUKYJIIPHOW OCH IHJITUH/IPA)
KoHnnyeckast noBepXHOCTB, 16.10.2026

13 o0pa3yroIire KOHUIeCKOn bubnmoreka [JOK
IIOBEPXHOCTH, OCh U BEPILMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH

14 Konnueckasi moBepXHOCTb, 19.10.2026 bubmmoreka [IOK

o0Opa3zyromue KOHHIeCKOU

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
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IIOBEPXHOCTHU, OCh 1 BEPIIMHA
KOHHYECKOM IOBEPXHOCTHU

Konyc: ocHoBanue u BepiinHa, 23.10.2026
15 o0pa3yrolas U 0Ch; IJIONIA/Ib bubmmorexa [JOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
Konyc: ocHoBanue u BepiiuHa, 06.11.2026
16 o0pa3yroIas U 0Ch; IJIONIA/Ib bubmaorexa [IOK
. . https://m.edso00.ru/897dd3b2
OOKOBOM ¥ ITOJIHON TTOBEPXHOCTH
VYceu€Hnsliii KoHyC: 00pa3 ue u 09.11.2026
17 BBICOTA; OCHOBa}i/I/IFI " gOKzf;l bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
VYceu€Hnsliii KoHyC: 00pa3 ue u 13.11.2026
18 BBICOTA; OCHOBa}i/I/IFI u gOKzf;l bubmmorexa [TOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha 16.11.2026
IJIOCKOCTH. Pa3BépTka KoHyca.

19 Ceuenus koHyca (TUIOCKOCTBIO, bubnmnoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH depe3
BEPILNHY)

N3obpaxenue KoHyca Ha 20.11.2026
IJIOCKOCTH. Pa3BépTka koHyca.

20 Ceuenus koHyca (TUIOCKOCTBIO, bubnuotexa [JOK
napauieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TIPOXO/SIIEH yepe3
BEPILNHY)

21 KoMOuHarwmst Te BpaIieHus | 23.11.2026 bubauoreka [JOK

MHOT'OIrpaHHUKOB

https://m.edsoo.ru/3cef10e5



https://m.edsoo.ru/897dd3b2
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MHoOrorpaHHuK, ONMUCaHHBINA OKOJIO
cdepsr; cdepa, BnucaHHAs B

27.11.2026

Bbu6nuoreka [IOK

22 MHOTOT'PAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIlCHUS
23 [Tonstre 06 00bEMe. OCHOBHBIE 30.11.2026 bubmuorexa [JOK
CBOICTBa 00BEMOB TEJ https://m.edso0.ru/26a03fb7
N 04.12.2026 bubmuorexa [JOK
24 O0bEM LuHIAPa, KOHYCa https://m.eds00.ru/5513d87b
. 07.12.2026 bu6nuoreka [IOK
25 O6ném uuHHpa, KoHyca https://m.eds00.ru/5513d87b
N 11.12.2026 bu6nunoreka [IOK
26 OObEm wapa  miowazs cheps: https://m.eds00.ru/d189bde?
. 14.12.2026 bubnnoreka IIOK
27
OObEM wapa  IoMmaAE chepe! https://m.edsoo.ru/d189bde2
28 [TomoOHBIE TENa B IPOCTPAHCTRBE. 18.12.2026 bubmmoreka [JOK
COOTHOIIEHUS MKy TUIOIIAASIMU https://m.edso0.ru/810cfleb
29 KonrponsHas pabora mo remMmam 21.12.2026 bubmuoreka [JOK
"Tena Bpamenus" u "O6bembl TEN" https://m.edsoo.ru/4a33a8ab
30 Pemenue 3amau mo temam: "Tena 25.12.2026
Bpaienus" u "O6bemMsl Ten"
31 Bekrtop Ha MI0CKOCTH U B 28.12.2026 bubmmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
32 Clio’)keHHe ¥ BBIYMTAHUE BEKTOPOB 11.01.2027 bubmorexa LOK
P https://m.edsoo.ru/23f4f089
33 CroskeHHe ¥ BRIUMTAHUE BEKTOPOB 15.01.2027 bubmorexa HOK
P https://m.edsoo.ru/23f4f089
34 YMHOKEHHE BEKTOpa Ha YHCIIO0 18.01.2027 bubmorexa [TOK

https://m.edsoo.ru/dee379eb
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Paznosxenue BekTopa 1o Tpém 22.01.2027
35 HEKOMIUTAHAPHBIM BEKTOPaM bubmmorera LIOK
P DaM. https://m.edsoo.ru/a28fd74e
[TpaBuio napamienenumnena
Pemenune 3a7a4, CBI3aHHBIX C 25.01.2027
36 MIPUMEHEHHUEM MPaBIII JEHCTBUIA C bubmmorera LIOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBII METOT 29.01.2027
37 MIPU PELIICHUN Te€OMETPHUYECKIX brbmmorexa LTOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cucrema 01.02.2027
38 KOOPJMHAT B IPOCTPAHCTBE. bubnnorexka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3aJ]auu B KOOPMHATAX
[IpsimoyronbHast cucrema 05.02.2027
39 KOOPJMHAT B IPOCTPAHCTBE. bubnmnorexka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3aJ]auu B KOOpJMHATAX
40 YT0J] MeXIy BEKTOPAMH. 08.02.2027 bubmmoreka [JOK
CkansipHO€ TpOU3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
41 YT0J MeXTy BEKTOPAMH. 12.02.2027 bubnmoreka [JOK
CxansapHoe NpOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
42 Brruuciienue yrioB Mexy 15.02.2027 bubmmoreka [JOK
NPSMBIMH U IIITOCKOCTIMU https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o Teme 19.02.2027
43 "BekTopsl 1 KOOPAUHATHI B Bubmmorexa [IOK
P " PA https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
44 [ToBTOpenue, 0000IICHNE U 22.02.2027 bubmuoreka [IOK

cUCTEMAaTH3an s 3HAHUN.

https://m.edsoo.ru/1780ba5d
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OcHoBHBIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca IUIaHUMETPUHU

[ToBTOpeHUE, 0600IICHNE 1 26.02.2027
45 cHUCcTeMaTHu3aIvs 3HaHWH. bubmuorexa [JOK
OcHoBHBbIE GUTYPBI, (DAKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IJIaHUMETPUr
[ToBTOpeHUE, 0600IICHNE 1 01.03.2027
46 CHCTEMAaTHU3alMsl 3HAHUH. bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca IIIaHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1 05.03.2027
. bu6mmoreka [IOK
47 cucTeMaTu3anus 3HaHH.
https://m.eds00.ru/078cd184
OcHoBHble GUTYPBI, PAKTHL, .....
[ToBTOpeHME, 0000IICHNE 1 08.03.2027
48 cucTeMaTu3anus 3HaHH. bubmuotexa [JOK
OcHoBHbIE GUTYPHI, (PAKTHI, https://m.edso0.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUHU
[ToBTOpenue, 06o0IIEHNE U 12.03.2027
49 cucTeMaTu3anus 3HaHH. bubmuotexa [JOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUHU
[ToBTOpenue, 0600mEeHNE U 15.03.2027
CHCTEMaTH3allis 3HAHH. but6mmoreka [IOK
50
OcHoBHbIe GUTYPBI, PAKTHI, https://m.eds00.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUN
[ToBTOpeHue, 0600IEeHNE U 19.03.2027
. but6mmoreka [IOK
51 cUCTEMAaTH3anys 3HAaHUNA. 3a1ayn

IIaHUMETPHUU U MCTOABI UX

https://m.edsoo.ru/7491efe0
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pelieHus

[ToBTOpeHUE, 0600IICHNE 1 22.03.2027

59 cHUcTeMaTHu3alvs 3HaHWK. 3amaun bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHUEe, 0600IICHNE 1 26.03.2027

53 cHUCTeMaTHu3aIvs 3HaHuK. 3a1aun bu6mmoreka [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHUE, 0600IICHNE 1 05.04.2027

54 cHUCTeMaTHu3aIvs 3HaHuK. 3a1aun bu6mmoreka [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edso0.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEeHNE U 09.04.2027

55 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun bubmuotexa [JOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 06o0IIEHNE U 12.04.2027

56 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun bubmuotexa [JOK
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600mEeHNE U 16.04.2027

57 cucreMatu3anus 3Hagui OCHOBHEIE but6mmoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/4dffda97
CTepEeOMETPUU
[ToBTOpeHue, 0600IEeHNE U 19.04.2027

. but6mmoreka [IOK
58 CUCTEMATH3AINI SHAHUN.

OcHoBHBIE QUTYpPHI, PAKTHI,

https://m.edsoo.ru/4dffda97
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TEOpEMBI Kypca CTepeOMEeTPUH

[ToBTOpeHUEe, 06001IICHNE 1 23.04.2027
59 cHUCTeMaTHu3aIvs 3HaHWH. 1 bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPECOMETPUH
[ToBTOpeHUEe, 0600IICHNE 1 26.04.2027
60 CHCTEMAaTHU3alMs 3HAHUH. 1 bu6mmoreka [IOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
30.04.2027 bu6mmoteka [IOK
61 Hrorosas koHTpoLHAA padoTa ! https://m.edsoo.ru/74b2ad91
62 [ToBTOpEeHHUE, 0000IIEHNE 1 1 03.05.2027 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui. https://m.edsoo.ru/74b2ad91
63 IToBTOpenue, 00o01IEHNE U 1 07.05.2027 Bu6mmoreka [JOK
CHCTEMATHU3aIHNs 3HAHUM. https://m.edsoo.ru/74b2ad91
64 IToBTOpenue, 00o0IEHNE U 1 10.05.2027 bu6nuorexa [IOK
CHCTEMATHU3AIINs 3HAHUM. https://m.edsoo.ru/74b2ad91
65 IToBTOpenue, 00o01IEHNE U 1 14.05.2027 bub6nuorexa [IOK
CHCTEMATHU3AIINs 3HAHUM. https://m.edsoo.ru/74b2ad91
66 IToBTOpenue, 0000IIEHNE U 1 17.05.2027 bubnuorexa [IOK
CHCTEMATHU3alNs 3HAHUH. https://m.edsoo.ru/74b2ad91
67 [ToBTOpeHUE, 0000IIEHNE 1 1 21.05.2027 bubnmoreka [JOK
cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/74b2ad91
68 [ToBTOpeHue, 06001IeHNE 1 1 24.05.2027 bubmmoreka [JOK
CHCTEMATHU3AIINs 3HAHUM. https://m.edsoo.ru/74b2ad91
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi
pe3yJabTara
6 I'eomerpust
OmnepupoBarh MOHATHIMHU: IUIHMHIPUYECKAsS TIOBEPXHOCTh, 00pasyromune
6.1 MWINHAPUYECKOW TMOBEPXHOCTH, IHIMHIP, KOHHYECKAas IMOBEPXHOCTD,
' oOpasylomme KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KaccuduimpoBaTs B3aMHOE pacioioKeHUe chephl U MITOCKOCTH
OnepupoBarh MOHATHUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTa CETMEHTA, IIApPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA
IIIAPOBOTO CJI0s, IAPOBOM CEKTOP
6.6 Bbruuciate 00BEMBI M IUIOHIAM  TOBEPXHOCTEH TENI  BpAIICHUS,
' TE€OMETPHUECKUX TEJI C IPUMEHEHHEM (HOpMYIT
OnepupoBarh TOHITHSIMH: MHOTOTPAHHHK, BIMCAaHHBIA B chepy u
6.7 OTMCaHHBIN 0KOJIO cepsl, chepa, BIUCAaHHAST B MHOTOTPAaHHUK HIIU TEJIO
BpaIICHHS
6.8 BBUUCIATE  COOTHOUICHHST MEXAY IUIOIAASMH TIOBEPXHOCTEH |
' 00bEMaMU MOT0OHBIX TeT
69 N3o06paxaTts u3yyaembie GUTYPHI OT PYKH M C IPUMEHEHHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BheImONHATE  (BBIHOCHBIC) IIIOCKHE YEPTEKH W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BUJA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHS Tell
BpaIICHHS
W3BnekaTh, WHTEPIPETHPOBATH W TpeoOpa3oBHIBaTH HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTABICHHYIO Ha

YepTekKax U pUCYHKaX




6.12

[IpumensTh reoMerpuueckrue (QakThl A PEHICHHUs] CTEPEOMETPUUECKUX
3a/1a4, MPENoJIaraloluX HECKOJIbKO IIaroB PEIIECHHUs, €CIIU YCIOBUS

MIPUMEHEHHUS 33/IaHbI B IBHOU (hopMe

6.13

OnepupoBarh MOHATHUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremoaaaTs HCﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha 4YMCIIO, 06'bHCH5ITB, KaKMMH CBOMCTBAMU OHH

o0JIazaroT

6.15

HpI/IMeHSITB IMpaBHJIO NapaJluICICIIUIICaa Npru CJI0OKCHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAEKApTOBBl KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXAy BEKTOpaMH, CKaJsApHOEC IIPOM3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBbIC U KOMITIJIAHAPHBIC BEKTOPLI

6.17

Haxozme CYMMY BCKTOPOB M IMPOU3BCACHUC BCKTOpPA Ha 4YHCJIO, YI'OJ
MCXKAY BCKTOpaMH, CKAISIPHOC NPOU3BECACHUEC, PACKIabIBATh BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aILaBaTI) IJIOCKOCTb YPaBHCHHEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemarsn HpOCTGﬁH.IPIC TCOMCTPHUUCCKUE 3aga4d Ha JIMPHUMCHCHHC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemarsn 3aJa4yyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOILICHUNU U
HaXO0XJCHUC IT'COMCTPUYICCKUX BCIWYUH I10 o6pa3uaM WM aJiropuTMam,
IIPpUMCHSA HN3BCCTHBIC MCETO/bI npu pPEHICHUN CTaHAAPTHBIX

MAaTeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATH TpOCTEHIIME NPOTrPaMMHBIE CPEICTBA M JIJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUH CTCPECOMCTPUICCKUX 3a1a1

6.22

[IpuBOIUTE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3dKOHOB I'COMETPUUN B UCKYCCTBC

6.23

[IpuMeHsATH MONyuYEHHBbIE 3HAaHMA HA TPAKTHUKE: AaHAJIU3UPOBATh
peaJibHble CUTyallUM W TPUMEHSATh HM3yYEHHBbIE MOHSTHS B IpOLECCE
MOMCKA pelIeHUs] MaTeMaTH4ecku cHOpMyTUpOBaHHONH MpPOOIEMBI,
MOJIETTUPOBATh pealIbHbIE CUTYalluu Ha SI3bIKE€ F€OMETPHUH, MCCIEN0BATh
IIOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHI U
TeopeM, amnmnapara ajareopsl, pemaTh NpakTUYeCcKhe 3aaul, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC

Koxa

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

6

I'eomerpus

6.1

[{unuHapryYecKas MOBEPXHOCTh, 00pa3yrolue HUIMHAPUUECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS M OOKOBas MOBEPXHOCT,

o0pa3yromias U 0Ch, TIIOMIAAb OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunueckas moBepXHOCTb, 00pa3yroIire KOHHYECKOM MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, OoOpa3yromias U OcCh,
o b OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIN KOHYC: 0oOpasyromiue u

BBICOTA, OCHOBAHUS U OokxoBas IMOBEPXHOCTH

6.3

Cdepa u map: HeHTp, paanyc, AMAMETp, IUIOHIaAb MOBEepXHOCTH ceprl. Bzanmuoe

pacronioxenue chepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomanb

chepnl

6.4

N300paxeHue Ten BpallleH!s Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca

6.5

KomOuHaumuu Tten BpalleHHs M MHOTOTPAaHHUKOB. MHOIOIpaHHHK, OINHCAHHBIN

okoJio cepsl, chepa, BliMCaHHAST B MHOTOTPAHHUK, HJIM TEJIO BPAIEHUS

6.6

[Torsitme 00 00BEMe. OcHOBHBIC cBoicTBAa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OOBEM mMIMHIpA,

KoHyca. O0BbEM 1mapa u miouaas chepsl

6.7

[TogoOubie Tema B mpoctpancTBe. COOTHOUIEHUS  MEXAY  IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenuss nuauHApa (MapajuyiesibHO M NEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYyca

(napaﬂnenLHoe OCHOBAHUIO U MMPOXOAAIICC YCPE3 BepH_II/IHy'), CCUCHUS IIapa

6.9

BeKTOp Ha IINIOCKOCTM W B IPOCTPAHCTBC. CrnoxxeHre W BBIYHTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMIIJIAaHApHBIM
BCKTOpaM. HpaBI/IHO MapajjejenmIicaa. Pemienue 3aaay, CBs3aHHBIX C

IIPUMEHEHNEM IIPAaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpssMmoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl BekTOpa.
[Ipocreiiimne 3amaun B KOOpAMHATaX. YTosl Mexay BekTopamu. CkaisipHoe
MPOU3BE/ICHNE BEKTOPOB. BBIYMCIICHHE YIIIOB MEXIY MPSIMBIMA M TIOCKOCTSIMHU.

KOOp,Z[I/IHaTHO-BCKTOpHHﬁ MCTO/ IIPpU PCHICHUU I'€OMCTPUYCCKUX 3aaaYd




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AITOPUTMAaMHU pPELICHUS 3a7ad; YMEHHE
(GbopMyInMpoBaTh U ONEPUPOBATH MOHATHSAMU: OINpE/eeHHe, aKCUOMa, TeopeMa,
CIIEJICTBHE, CBOICTBO, MIPU3HAK, JI0Ka3aTeNIbCTBO, PaBHOCHUJIbHBIE
GOopMyNHpOBKHM; MPUMEHSTh HX; YyMeHHE (QOpMyIUpoBaTh oOpaTHOE U
MPOTUBOIOJIOKHOE YTBEPKIACHUE, MPUBOAUTH MPUMEPHI W KOHTPIPUMEPHI,
WCIIOJIb30BaTh METOJl MATEMATHUYE€CKOW MHAYKIMH; MPOBOJIUTH J10KA3aTEIbHBIC
paccyXJeHUsl IpU pElIeHUH 3aJady, OLIEHMBATh JIOTMYECKYIO IpPaBUIIbHOCTh
pacCyXJIeHHU; yMEHUE ONEepUpOBaTh MOHATHSIMHU: MHOKECTBO, IOJIMHOXECTBO,
olnepaluy  HaJl  MHOXXECTBAaMH; yMEHHME  HCIOJIb30BATh  TEOPETHKO-
MHOECTBEHHBIH anmnapar JJis ONUCaHUs pealbHbIX IPOLIECCOB U SIBICHUHN U IIPU
pelleHny 3aJad4, B TOM YHCJIE€ W3 JAPYruxX Yy4eOHBIX NPEIMETOB; YMEHHE
ONEepUpOBaTh MOHATHSAMH: Tpad, CBSI3HBIA rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OINMUCHIBaTh I'padbl pa3aMuHbIMH CIHOCOOAMU;

HUCIIOJIB30BAaThb l"pa(bLI IIpH PCUHICHUU 3a/1a4

YMeHnue onepupoBaTh NOHATUAMHU: HaTypaJIbHOE YHUCIIO, LIEI0E YUCIIO, CTENEHD C
LETIBIM IT0KA3aTeIeM, KOPEHb HAaTYPAJIbHON CTENEHU, CTENEHb C PAllMOHAIBHBIM
MoKa3aTejieM, CTeNeHb C JeWCTBUTENBHBIM IOKa3aTejaeM, Jorapupm ducia,
CUHYC, KOCMHYC M TAaHIE€HC IIPOM3BOJBHOIO YHCIA, OCTAaTOK II0 MOJYIIIO,
palMOHAJIbHOE YHCJIO, HUPPALMOHAIBHOE YHCIIO, MHOXKECTBA HAaTYPaJbHBIX,
LEIBbIX, PAlMOHAIBHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
MPU3HAKKU JIEIMMOCTH, HaUMEHBIIUN OOIIMI JeNnuTenh M HauMeHbIlee oOIee
KpaTHOE, alropuT™M EBKIMIA npu pemeHun 3aaad; 3HaKOMCTBO C PA3JIMYHBIMU
MO3ULMOHHBIMU CHUCTEMAMH CUUCIICHHS; YMEHHE BBIIOJHATh BBIYMCICHUE
3HaYeHUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHSMU U Jorapumamw,
npeoOpa3oBaHusl JIPOOHO-pAIIMOHANIBHBIX BBIPAKEHUH; YMEHHE OIEepHpOBATh
MOHATHSIMHU: MIOCJIE0BATEIBHOCTb, apupmeTHyecKast rporpeccus,
reoMeTpuueckas mporpeccusi, OecKOHEYHO YyObIBaroliass TreoMeTpuuecKas
IIPOrpeCCHsl; YMEHHUE 3a7aBaTh IIOCIEN0BATEIBHOCTH, B TOM YHUCIIE C MOMOIIBIO

PEKYppEHTHBIX (OpPMYJ; YMEHHE OINEepUpOBaTh MOHITUSIMH: KOMILIEKCHOE




YHCII0, CONMPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOAYJb U apryMEHT KOMILJIEKCHOTO
4yucna, dopMa  3amucuM  KOMIUIEKCHBIX  4yHced  (reoMeTpuyeckas,
TPUTOHOMETPUUECKAs u anreOpandeckas); YMETb IIPOU3BOJIUTH
apudmernyeckue ACUCTBUS ¢ KOMIUIEKCHBIMU YHUCIIAaMU; MPUBOJIUTH IMPUMEPHI
HCII0JIb30BaHUsI KOMITJIEKCHBIX YHMCENl; OIIEpPUPOBAThH MOHATUAMU: MaTpuLa 2x2 u

3X3, OIIPCACIINTECIIb MAaTPHUIIbI, F€OMCTpH‘ICCKI/Iﬁ CMBICJI OITPECACIIUTEIA

YMeHue  onepupoBaTb MOHATHSAMHU:  palMOHAIbHBIC, UPPALMOHAJIbHEIE,
MoKa3aTeJabHble,  CTENEHHBIC,  JorapuMuyeckue, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, UX CUCTEMbI; YMEHHUE OIEPUPOBATH MOHATUSMHU:
TOXIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM; YMEHME pellaTb YPaBHEHHUs, HEPABEHCTBA U CHUCTEMBI C IIOMOIIbIO
pa3MyHbIX NOPUEMOB; pellaTh YpPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C
rapaMeTpoM; MPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBbI JJIsl PELIEHUs
MaTeMaTHYeCKUX 3334 M 337a4 U3 Pa3InYHbIX 00JacTell HaAyKW W peajbHOU

KHU3HU

YMeHue  omnepupoBaTh  HNOHATHUSAMH:  (QYHKOUS, YETHOCTH  (DYHKIHH,
NEePUOIMYHOCTb (DYHKIIUU, OTPAaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIIMH,
KCcTpeMyM (YHKIMK, HAauOOJbIIee W HaWMEHBINEEC 3HAYCHUS (PYHKIHH HA
MIPOMEXYTKE, HepepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka QyHKIUH, TIepBast 1
BTOpasi MpOU3BOJAHAS (DYHKIMH, TEOMETPUYECKHMH M (U3NYECKUH CMBICIT
MPOU3BOHOM, TMEpBOOOpa3Hasi, ONPENACIEHHBIM HMHTETpal, YMEHHUE HaXOIUTh
acUMIITOTHl Tpaduka (YyHKIMHM; YMEHHE BBIYMCISATH IMPOU3BOJHBIE CYMMBI,
MIPOM3BEACHUS, YaCTHOIO M KOMIIO3ULIUU (PYHKIMHA, HAXOIUTh YpaBHEHHE
KacaTenbHOM K rpaduky GyHKIMH; YMEHHE HaXOAUTh IPOHU3BOJHBIE
AJMIEMEHTapHbIX  (YHKIUH; yMEHHE HCHOJb30BaTh  IMPOU3BOAHYIO  JUIS
uccleloBaHusl (QYHKUUI, HaXOAWTh HaAuOOJbIIME W HAUMEHbIINE 3HAYEHUS
GyHKIMH; CTpouTh TpadUKHM MHOTOWIEHOB C HCIOJB30BAHHMEM allapara
MaTEMaTUYECKOr0 aHaln3a; IPUMEHITh IPOU3BOJHYIO JUISI HAXOXKICHUS
HaWJIydIero peiCHrd B MPHUKIIAAHbIX, B TOM YHCJIC COLIMAIbHO-OKOHOMHWYCCKUX
U (pu3MuecKUX 3a/Javyax; HAXOAWUTh IUIOMIAJM U O00BEMBI (PUIYy C TOMOLIBIO
HHTCrpaia, MIPpUBOJAUTE HPUMEPBI MATEMATHYCCKOIO0  MOACIIMPOBAHUA C

MOMOIIBIO AU(epeHnanbHbIX YpaBHEHUIH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk ¢(yHKIMH, oOpaTHas (yHKIMA,

KOMIO3UIMs  (QYHKIUHM, JuHeWHas QyHKUMA, KBaJgpaTuyHas (QYyHKIHS,




panuoHanbHas QyHKIMS, CTeNeHHAs (QYHKLUs, TPUTOHOMETPHUYECKUE (PyHKINH,
oOpaTHbIC TPUTOHOMETPUYECKHE (PYHKIINU, TIOKa3aTelbHas U Jiorapupmudeckas
GyHKIMU; yMEHHE CTPOWTHb TpapuKHd H3YYCHHBIX (YHKIUH, BBINOIHATH
npeoOpa3oBaHus rpaduKoB (YHKIMHA, MCHONB30BaTh TpaduKu JUIS U3Y4EHUS
MPOIECCOB M 3aBUCHUMOCTEH, NpU pEUICHWH 3aJad U3 JPYruxX y4eOHBIX
IPEAMETOB U 33/1a4 U3 peajbHOM JKU3HH; BBIpAXKaTh (POpMYIaMu 3aBUCHMOCTH
MEXIy BEIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpaduku (yHKIMHA a7
peleHusl ypaBHEHUI, HEPaBEHCTB M 3a/Jady C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOH IJIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHHH, HEPABEHCTB M MX

CUCTEM

Vmenue peiiaTh TCKCTOBLIC 3aJla4r PA3HBIX THIIOB (B TOM YHCJIC Ha IIPOLUCHTHI,
JOJIHM W YaCTH, Ha JIBUKCHUC, pa60Ty, CTOUMOCTL TOBApOB M YCIYT, HAJIOI'u,
3aJa4dyul M3 obnactu yapaBJICHHUA JIMYHBIMUA U CEMEUHBIMU Q)HHaHCaMH);
COCTAaBJISITh BBIPAXKCHUS, YPABHCHUSA, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHUIO
3aaa4yud, MCCJICAOBATHh MOJYYCHHOC PCIICHHME W OLCHHBATH HpaBIlOHOIIO6HOCTI)
pe3yjabTaTtoB; YMCHHEC MOJACIHUPOBATH PCAJIBHBIC CUTyallUM Ha  SA3BIKC
MaTE€MaTUuKH; COCTABJIATH BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA U UX CUCTCMBI
0 YCJIOBHUIO 3aJavu, HUCCICAOBATH ITOCTPOCHHBIC MOICIU C HCIIOJIb30BAHUCM

ammapara anreOpbl, ”HTEPIPETHPOBATH MOTYYCHHBIA PE3yIbTaT

YMeHne OomepupoBaTh IOHATHUSAMHU: CpeIHEe apuPMEeTHYecKoe, MeIuaHa,
HauOoJplllee M HAaUMEHblee 3HAueHMs, pa3Max, IHUCIEpCHs, CTaHJIapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0opa; yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTaBICHHYI0 B TabiuIax, Ha JAuarpammax, rpadukax,
OTPaXKAIOILlyI0 CBOWCTBAa pEAJbHBIX IPOLECCOB U SBICHUN; MPEJCTaBISTH
MHpOPMALIMIO C MOMOLIbIO TaOJIMIl U JUarpaMM; MCCIEJ0BaTh CTAaTUCTUYECKUE
JaHHbIE, B TOM YHCJIE C MPUMEHEHUEM IpaUUeCKUX METOJOB M AJIEKTPOHHBIX
CpeAcTB; Trpaduyecku HCCleA0BaTh COBMECTHBbIE HAOMIOJACHUS C TOMOIIbIO

JYarpaMM pacCEeMBAaHMS U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh NOHATHUSMMU: CIyHalHBIM OMNBIT M CiydailHOE COOBITHE,
BEPOSTHOCTh CIY4YaHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIOJIb30BaHUEM TIpaUUECKUX METOJ0B; MPUMEHATh (DOPMYINBI CIOKEHHUS M
YMHOXXEHHUSI  BEPOSTHOCTEH, (OpMyny TOJHOM BEpOSTHOCTH, (HOpMYIy
bepnynnu, xomOuHaTopHbBIE (akThl U (OPMYJBI, OLEHHUBATH BEPOSITHOCTH
peanbHBIX COOBITUH; yMEHHE ONepUpOBaTh MOHATUSAMH: CllydailHas BeIMUYUHA,

pacrmpesiesieHie BEPOATHOCTEH, MaTeMaTHYeCKOe OXKHMJIaHWE, JUCTIEpCUsS |




CTaHJApTHOE OTKJIOHEHHE CIIy4ailHON BeIMYMHBI, (YHKUUHU paclpeiesieHus U
IUIOTHOCTH PAaBHOMEPHOIO, MOKA3aTeNIbHOTO U HOPMAJIBHOIO paCIpeAeiICHUH;
YMEHHUE HCIIOIb30BATh CBOMCTBA WM3YYEHHBIX pPACHPENCICHUN Ui pEeLleHUs
3aJa4; 3HAKOMCTBO C IMOHATHSMHU: 3aKOH OOJIBIINX YHUCEII, METO/Ibl BHIOOPOYHBIX
WCCIICIOBAaHMI; yMEHHE NPUBOIUTH NPUMEPHI HPOSBICHUS 3aKOHA OOJBIINX
qyucel B IPUPOAHBIX M OOILIECTBEHHBIX SBJICHUSX; YMEHHME OIEpPUPOBATh
MOHATUSIMH: COYETaHHE, TIEPECTaHOBKA, YHCIO COUETAHUHN, YUCIIO TIEPECTAaHOBOK;
6unom HploTOHA; yMEHHME NMPUMEHATh KOMOMHATOPHBIE (DAKTBI M pacCyXICHUS
Il pelleHMsl 3a/1a4; OLEHUBATh BEPOATHOCTU PEalbHbIX COOBITUI; COCTaBIAThH

BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATD NIOJIYYCHHBIA PE3yIbTaT

YMeHue onepupoBaTh NOHATHAMH: TOYKA, MpsMasi, INIOCKOCTh, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA yIJa, IVIOCKUM YroJl, ABYTPaHHBIM YIroJl, TPEXTPAaHHBINA
yroJl, CKpEUIMBAIOUIUECs MpsMble, NapaJUICIbBHOCTh U IEPIEHAUKYISPHOCTh
OPSMBIX M IUIOCKOCTEH, Yrojd MEXKIy HpSIMBIMH, Yrol MEXIy MNpsAMON H
IJIOCKOCTBIO, YIOJI MEKIY IUIOCKOCTAMH, PACCTOSHHUE OT TOYKH N0 IJIOCKOCTH,
paccTosiHue MEXAY IpPSAMBIMH, PACCTOSHHUE MEXKAY IIIOCKOCTSAMHU; YMEHUE
UCIOJIb30BaTh MpPU PpEHIEHUH 3a7ad M3ydyeHHble (aKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpA;
CTPOUTH MAaTEMaTU4YECKHUE MOJEIHM C IOMOIIBIO T'€OMETPUYECKUX ITOHATHUH U

BCIIMYHH, p€IIaTb CBA3AHHBIC C HUMHU IMIPAKTUYCCKUC 3aJa4Yn
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YMeHue onepupoBaTh MOHATHAMM: IUTOMAAb QUIYpsl, O00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOIOTPAHHUK, CEYEHHWE MHOIOTpPAaHHHKA, KYO,
napajjiesienunesl, Npu3Ma, NUpamMuja, (Gurypa M TIOBEPXHOCTh BpALICHHUS,
UWIMHIP, KOHycC, Imap, cdepa, miuomanb chepsl, IUIOMAAb MOBEPXHOCTH
NUPaMUAbl, TPU3MBI, KOHyCa, LUJIMHIpa, 00BEM Kyba, MNPsIMOYTroJbHOIO
napajuieJienuIea, IupaMuisl, IPU3MBbl, LWIMHAPA, KOHYCa, IIapa, pa3BEépTKa
IIOBEPXHOCTH, CEUYEHUS KOHyca M ULWIMHApA, MapajuleJbHbIE OCH WU
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacawomascs cdepsl, LIUWIMHIpA,
KOHyCa;  yMEHHE  CTpPOUTb  CEUEeHHE  MHOIOIpaHHHMKa,  HM300paxarb
MHOTOTPaHHUKH, QUTYpPbI ¥ IOBEPXHOCTH BPAIICHUS, UX CEYEHHS], B TOM YHCIIE C
IIOMOILBIO  JJIEKTPOHHBIX  CPEICTB;,  YMEHHME  IPUMEHATH  CBOWCTBA
reOMEeTpUUYECKUX (Uryp, C€aMOCTOSATEIbHO (OPMYIUPOBATH  OIpeNeTICHUS
U3ydyaeMbIX (QUTyp, BBIABUTaTh THUIIOTE3bI O CBOMCTBaX M TpHU3HAKaX
reoMeTpuyeckux @uryp, OOOCHOBBIBaTb WM ONPOBEPraTh UX; YMEHHE

IIpOBOOUTD KHaCCI/I(l)I/IKaLII/IIO (pI/Il"yp 10 pas3IMYHbIM IIPU3HAKAM, BBbIIIOJIHATDH




HGOGXOZ[I/IMBIG AOHNOJHUTCIIbHBIC TIOCTPOCHU A
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YMeHue onepupoBaTh NOHSATHUSMU: JBHKCHUE B HPOCTPAHCTBE, MapalIeIbHBINA
HEepeHOC, CHMMETPUsl Ha IUIOCKOCTH H B IPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBanue MoA00Hs, M0100HBIE (DUTYPBI; YMEHHE paclio3HaBaTh paBHbIC U
nogoOHble (UIypbl, B TOM YHCIE B IPHPOJAE, HCKYCCTBE, apPXHTEKTYpE;
UCIIOJIb30BAaTh T'€OMETPUYECKUE OTHOIICHUS TPH PELICHUH 3a/1a4; HaXOJUTh
reOMETPUYECKHE BEJIMYUHBI (IUIMHA, Yroj, IUIOHaib, O0BEM) HpPU pEIICHUH
3a71a4 M3 JPYTUX YYEOHBIX TIPEAMETOB M W3 pEalbHOM JKU3HH, YMCHHUE
BBIYUCIISITH TEOMETPUYECKHE BEIMYHMHBI (JUIMHA, YroJd, IUIOMAAb, OOBEM,
IUIONIA/(b TTOBEPXHOCTH), MCIIONb3ysl HM3Y4CHHbIC (OPMYJBI U METOJbI, B TOM
YyCIIe: TUIONIA/(b HOBEPXHOCTH IIMPAMU/IBL, IPU3MBI, KOHYCA, IHJIMH/IPA, TUIOMA b
cdeprl; 00bEM Kyba, MPSMOYTOJIBLHOTO TMapaUIe/ICUIea, TUPAMHIBI, TIPU3MEI,

HWINHApPA, KOHYCa, Iapa; YMCHHC HAXOAWTh OTHOIICHUC 00BEMOB HOI[O6HBIX

¢uryp
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YMeHue ornepupoBaTh TMOHATUSIMH: TPSMOYTOJIbHAasi CHUCTEMa KOOPIMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJUHATHI BEKTOpA, CyMMa BEKTOpPOB,
MIPOU3BEACHNE BEKTOpA Ha YMCIIO, Pa3jOkKEHHE BEKTOpa Mo 0a3ucy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BENCHUE, YTOJI MEXAYy BEKTOpaMH; YMEHUE
WCIIONBb30BaTh  BEKTOPHBIM W KOOPJAMHATHBIM  METON Uil  PELICHUs

reOMEeTPUUYECKUX 3a7a4 U 33a4 APYTruX y4eOHbIX IPEIMETOB

13

YMmenue BLI6I/IpaTB HOI[XO,Z[HIJ_II/II\/’I MCTOA Ui PCIICHUA 3aJadd;, IMOHUMAaHUC
S3HAYUMOCTHU MATEMATUKHU B U3YYCHHUU IMPUPOAHBIX U O6HI€CTB€HHI>IX mponeccoB
n HBHCHHﬁ; YMCHHUE PaCIIO3HABAThb IIPOABJICHHUEC 3dKOHOB MATEMATUKU B
HUCKYCCTBC, YMCHHC TIPpUBOJWUTHL HNPUMEPbBI MATECMATHYCCKHUX OTKpBITI/Iﬁ

POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAYKH




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Kon

1 Yucna u BBIYUCIEHUSA

1.1 HarypanbHble u nensle uncna. [lpu3Haku AeTMMOCTH LEbIX Yucell

12 Panuonanenele yncna. OOBIKHOBEHHbIE M JECATUYHBIE JPOOM, IPOLEHTHI,
' 0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEICHU. JencrBus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenb ¢ 1enslM nokaszareneM. CTemeHb € PpalMOHAIBHBIM IOKA3aTEJIeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC M TAaHI'€HC 4YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnaHble U HATYpAIbHBIC JTOTapHUPMBI

HevictButenbHpie 4ynciia. ApudMeTHUeCKHE OMepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnavkéHHbIE BBIUUCIEHHS, NpPaBUIa OKPYIVIEHUS, HPUKUIKA HU
OLICHKA PE3yJIbTaTa BIYUCICHUN

1.8 [TpeoOpazoBaHue BBIPAKCHHMA

1.9 KommuiekcHble uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 [{enble u 1poOHO-pallMOHAIbHBIE YPaBHEHUS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOrapuPMUUECKHE YpaBHEHUS

2.5 [enbie u 1poOHO-pallMOHANIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [ToxazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
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Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl

3 DOyHKINUH U TpaPUKH
31 OyHknus, crocodsl 3ananus GyHknuu. ['paduk dyHkuun. Bzanmao oOpaTHbIE
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIHI
Ob6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH QyHKuuu. Hymn QyHKImm.
3.9 [TpomMexyTKM 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTU —(DYHKIUH.
' MaxkcumymMbl 1 MUHUMYMBI (yHKIMHA. HanGospliee W HauMeHbIEe 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
33 CreneHHas (yHKUUS C HaTypaJbHbIM M LeJlbIM Ioka3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
35 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
" Touku paspbiBa. Acumnrorsl rpadukoB ¢ynknuil. CpoifcTBa  (QyHKIM,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEILHOCTEN
35 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX (QYHKINN
[IpumeHeHHe TPOMU3BOJHONM K MCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTH MU
4.2 sKcTpeMyMbl. Haxoxaenre HanbompIero 1 HaMMEeHbIIero 3HaueHus QyHKINN Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. J{narpammel Oisiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHoCcTh
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH




7.2

[IpsiMble ¥ TJIOCKOCTH B MTPOCTPAHCTBE

7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECNIEYEHUE
OBPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

Marematuka: anreOpa M Hayajla MAaTeMaTHYeCKOrO aHallu3a, TeOMETPHS.
I'eometpus, 10-11 xnaccel/ Atanacss JI.C., byryzo B.®., Kagomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHue».

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
3uB  Bb.I. Teomerpusa. [upmaktudeckue  wmarepuanbl. M31aTenbCTBO
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