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IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOe pacnonoxeHue MNpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulejibHble W CKpeluBarolmyecs npsMbele. [lapamienpsHOCT OpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE IPAMBIE B NPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C



COHAINPABIIEHHBIMU CTOPOHAMH; YyTOJ MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapayutienbHOCTH IJIOCKOCTEM: MapajiyIeIbHbIC IJIOCKOCTH; CBOICTBA
napajulenbHBIX TuIockocTel. [lpocteiimime mpocTpaHcTBeHHBIE (UTYpPHI  Ha
IUIOCKOCTH: TETPa3p, KyO, napajjiesIenunea; IOCTPOECHUE CEUEHU.

[lepneHAMKYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: IEPIIEHIUKYIISIPHBIC IIPSIMBIC B
IPOCTPAHCTBE, MpSAMBIE IAPAJUICIbHBIE W NEPIEHIUKYJISPHBbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YIrOJ MEXAY NPAMON H
IUIOCKOCTBIO;  JIBYTPAaHHBIA  YIOJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJia.
[lepneHAMKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKHHs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh ~ TUIOCKOCTEW: MPU3HAK  NEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yromapHas
pU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL;, MpsAMas U HAKIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAS IOBEPXHOCTh IIPU3MBI. [Tapamienenunen, IPSIMOYTOJIBHBIN
napajuienenunes U ero cpoicrsa. Ilupammupa: N-yronpHas NUpaMuaa, TpPaHd MU
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamuisl. IIpaBunbHbIE
MHOTOI'PAaHHHMKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; ITpaBWIbHAS NpHU3Ma U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAs TPEyrojbHas NUpamMuAa M IPABHIbHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHns NpU3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUVIOCKOCTH.  JJEMEHThl CUMMETPHMM B NHpPaMHJax, HapajUiesenunenax,
NPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbluncienre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTM U TOJHOW MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIIAJAh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHpPaMUIIbI,
TeopemMa O Iulom@aAn yceu€éHHOW mmpamunbl. [lorstne 006 o0BéMe. OOBEM
nUpamMubl, TPU3MBI.

[TonoOupie Tena B mnpocTtpaHcTBE. COOTHOLIEHHS MEXIy IUIOLIAIIMU
NOBEPXHOCTEH, 00bEMaMU NOTOOHBIX TEJI.

11 KIIACC

Tena Bpamenust



[nmmHapuyeckas ITIOBEPXHOCTB, oOpazyromue LHUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyroImas ©W OCh; IUIOMIAAh OOKOBOW W TOJIHOM
MOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yroliie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: oCHOBaHME U BepliliiHA, 00Opasyromias
M OChb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollue U BbICOTa; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOMIAIb MOBEPXHOCTU CchEpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHHus Ha TJIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajulesienunena v ciueacteust u3 He€. O0BEM IuIMHIpAa,
koHyca. O0BEM 1mapa u maomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIECHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenusi mwiMHApa (MapaJUieIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M TPOXOJAIIEE 4Yepe3 BEpIINHY), CEUeHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3agay, CBS3aHHBIX €
IPUMEHCHUEM TMPaBUJI JEUCTBUU C BeKTOopamu. IlIpsAmoyronbHas cucrema
KoopAuMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocreitmme 3amaun B
KOOpAMHATax. YToJl MeXay BekTopamMu. CKaISIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BociuTaHueE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
W OTBETCTBEHHOTO YI€HAa POCCHUUCKOTO OOINEeCTBa, NPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
IpoIeAyp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHEM
B3aMMOJICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBHU C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOLLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATUKH, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMSI, HATHUYECKOrO  TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETHUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0pOBOro U 0e30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYyJIbTYpbl, TOHWMAaHWEM BIIASHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HaykKu Kak cdepbl 4YeTOBEYECKOM JIesSTEIbHOCTH, STanoB €
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTPaMMBbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTNEUIMU.

1)  Vuuseepcanvonvie  nozmasamenvhvle — Oelicmeus, — 0bOecnevusarom
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUS — OKpYJCalowe20  Mupda,  NpuMeHeHue  JOSUYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBU:

e BEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBECHHBIC MPHU3HAKH MATEMaTHUYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
Kiaccu(uKanyM, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYJIUPOBaTh W  IPEoOpPa30OBBIBATH  CYXKICHHS:
YTBEPAHUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BEISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3H W
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JICNIATh BBIBOABI C HCIOJIH30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHoco0 pemieHus y4dyeOHOW 3ajadyu (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e ICITOJIB30BATh BOIPOCHl KaK HCCIIEIOBATEILCKUM WHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, MpodiemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e IIPOBOJIUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBICHUS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

e CAMOCTOATENIBHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE TIPOllecca, a TaKKe BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BEISIBIIATH JIeOUIUTHI WH(MOPMAITNH, TaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOMPATHh HHPOPMAITUIO W3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATM3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYPUPOBaTh MHGOPMAIINIO, MPEACTABIATH €€ B Pa3IHYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHMBATh HaJ&KHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATh ¥ (OPMYIUPOBATH CYKJICHHSI B COOTBETCTBHH C YCIOBHSIMHU
U TEIIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

e B X0JIe OOCYXKJCHHSI 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
pOoOJIEMBI, perIacMou 3a/1auu, BEICKAa3bIBaTh UCH, HAIlCJICHHBIC HAa TTIOMCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e IIPE/ICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHNUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YYETOM
3a]1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

e IOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAUBUIYAJTbHON
paboTHl TpW pelieHuH YYeOHBIX 3a/ad; MPUHAMATH I1€h COBMECTHOU
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e y4aCTBOBATh B TPYIIOBBIX PopMax paboThl (00CYyKaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPAOOTHI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecneuusaiom
Gdopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTABJIATH IJIaH, aJITOPUTM PELIECHUS 33/1aui, BEIOUPATh CIIOCOO pelleHus ¢
y4E€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIAJICTh HABBIKAMM  IO3HABATEJIbHOM pedJaeKcud KaK OCO3HaHUs
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a/1a4u;

e IPEBUETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IIPU PEIIEHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEM;



e OLICHWBATh COOTBETCTBUE pE3yJibTaTa IEId U YCIOBUSIM, OOBICHATDH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUIMU: NAPAUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAaHHBIM yTOJI, TPaHU JBYIPAHHOIO YIJIa,
pedpo IByrpaHHOrO yIJia; JUHEHHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOT'O yTJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKIJIBIA M  HEBBITYKJIbIHI
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOIPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuNeabl).

OnepupoBaTh MOHATUSMHU: CEKYIast INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIONB3YS METOJ CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaXOXKJEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMATHUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXKIY IBYMsI
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
aIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IPU PELIECHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (HaKTbl Ui PELIEHHS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpyBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yrolye KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas MOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MTOTYUYEHUS TEJT BPAIICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
LIapPOBOU CEKTOP.

Beraucisite  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWS,
TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHWK, BIHCAHHBIN B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIeHus.

BBIYUCIISITE COOTHOMICHHS] MEXAY IUIOMAASIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIllCHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEAbHBIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUIECKUX TIOHITHI M TEOpPEM, anmapara aareophl; pemarh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoaunuyecTBO 4acoB
HaumeHnoBaHue pa3aesioB DJIeKTPOHHbIe (LM (pOBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI padoThbI
but6mmoreka [IOK
1 Brejetine b cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
[Tpsimble ¥ IIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[TapamienbHOCTh NPAMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [lepneHAMKYISIPHOCTH 12 bubnuorexa [IOK
IPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
VYrisl MeXAy NPSMBIMU U bubnuoreka [JOK
4 10 1
IJIOCKOCTAMU https://m.edsoo.ru/1c209e37
bubanoreka LIOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
n bubnuoreka [{OK
6 9 1
OObEMbI MHOTOTpaHHHIOD https://m.edsoo.ru/1c209e37
7 IloBTOpEHMUE: ceueHus, 4 1 bubnuoreka [JOK
PacCTOSIHUSA U YTIIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOT'PAMME



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

11 KJIACC

[TPO'PAMME

HaumenoBanue KoumnuectBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3iejioB U TEM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmMsbl padoThI padoThI
but6mmoreka [IOK
1 Tera ppaeri 12 https://m.eds00.ru/1c209e37
N bubnuoreka [{OK

2 1
O0nemsr Ten > https://m.edsoo.ru/1c209e37
Bexkrops!l n

3 KOOPJIHMHATHI B 10 1 bubmorexa HOK

P https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 000011eHHE, 7 1 bubnuoreka [IOK
cucreMaTu3anus https://m.edsoo.ru/1c209e37
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacoB
Ne DJIeKTpOoHHbIe U (pPOBbIE
Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThbI
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, IJI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
N300pakeHNsI Ha PUCYHKAX: N300paXeHUs 1 bubnuorexa LIOK
p . pucy ' p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajljieIbHbIX IPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
ITonsATHA: IEepeceKaronInuecs II0CKOCTH, 1 bubnnoreka [JOK
[IepECEKAIOIIMNECS NIpsAMasi U IIOCKOCTh https://m.edso00.ru/2d8a9c99
ITonsATHA: IEepeceKaronuecs II0CKOCTH, 1 bubnnorexka [JOK
IepeceKaronuecs npsmas 1 II0CKOCTb https://m.edsoo.ru/db685e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73

3HAKOMCTBO C MHOI'OI'paHHUKAaMH, I/I306pa)KGHI/Ie
MHOTI'OI'PaHHHUKOB Ha pUCYHKAX, Ha
IMPOCKIMMOHHEBIX YCPTEKaAX

bu6mmoreka [IOK
https://m.edsoo.ru/a63959ed

HauanpHbie cBeieHUs 0 KyOe U mupamujie, ux
pa3BépTku 1 Mojenu. CeueHus
MHOTOTPAaHHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/b30dff38

HauanbsHbie cBeieHUS 0 KyOe U mupamuie, ux
pa3BépTKHU U Mojenu. CeueHus
MHOTOTPaHHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/3d8ffd32

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPUU U
CJIICACTBHUA U3 HUX

bubmuorexa [JOK
https://m.edsoo.ru/Occ5c4fe

[TonsiTHE 06 aKCMOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJE/ICTBUS U3 HUX

bu6mmorexa [IOK
https://m.edsoo.ru/239c8cb4



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4

IIOHHTHG(ﬂiaKCHOMaTquCKONIHOCTpOCHHH

bu6mmoreka [IOK

9 CTEPEOMETPUH; AKCHOMBI CTEPEOMETPHUH U
p p PEOMETP https://m.eds00.ru/65c6b106
CJIEIICTBHS U3 HUX
[MousTre 00 AKCHOMATUYECKOM ITIOCTPOSHUU
10 CTEPEOMETPUN; AKCHOMBI CTEPEOMETPUU U bubnmorexa LOK
p pHH: p P https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anmHOE pacnosioxKeHUe NpsIMbIX B
11 OPOCTPAHCTBE: MEPECEKAIOIIIHECS bubnmorexa LOK
pocip - 1ep ’ https://m.edsoo.ru/1a2520f6
HapaulelIbHbIE M CKPEIIUBAIOIINECS TIPAMBIE
[TapaieabHOCTh IPAMBIX M TIOCKOCTEH B
12 MIPOCTPAHCTBE: apalielIbHbIE MPSIMbIE B bubmmorexa LHOK
poetp - 1ap P https://m.edso0.ru/93ad36b3
IPOCTPAHCTBE; MAPAILIENTEHOCTE TPEX MPAMBIX
[MapasneabHOCTh NPAMBIX H IIOCKOCTEHN B
. bubmuorexa [JOK
13 npoctpanctse: [lapamiensHOCTh IPAMOM 1

IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

bubmuoreka [JOK

14
VYri1bl ¢ COHaNpPaBJIEHHBIMUA CTOPOHAMHU https://m.edso0.ru/9f407 1h9
15 Yroa Mexay npsSIMbIMH B IPOCTPAHCTBE bubmorexa LIOK
A TP poctp https://m.eds00.ru/fe733862
16 VYron Mexay NpsiMbIMU B IPOCTPAHCTBE bubmmorexa LIOK
Ay TP poctp https://m.eds00.ru/2935a9a0
17 [TapanneabHOCTh INIOCKOCTEN: MapajlieIbHbIe bubnuorexa [JOK
IJIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH bubmorexa LIOK
P https://m.eds00.ru/e504d656
19 [Tpocreiimue npocTpaHCTBEHHBIE (PUTYPBI HA bubnnoreka [JOK
TJIOCKOCTH: TETpadip, KyO, mapasienenumnes https://m.eds00.ru/4a28dc02
. bubnuotexa [JOK
20 IT
OCTPOSHHE CeHerHH https://m.edso00.ru/1d434d0f
21 [Toctpoenune ceueHnit Bubmiorexa LIOK

https://m.edsoo.ru/ec26fe5d



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d

Kontposnbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B NpocTpaHcTBe. [lapannensHocTh bubmiorexa LIOK
POcTP oy P https://m.eds00.ru/9a0a9e56
HPAMBIX M IIJIOCKOCTEN
93 [IepnieHAUKYIAPHOCTH NPAMON U IIJIOCKOCTH: bubnnorexa [HOK
NEePHEHANKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE https://m.edso0.ru/b19f6a5d
24 [IpsiMble mapassienbHbIe U IEPIEHINKYIISIPHBIC K bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapajuiesibHbIE U NEPIEHIUKYJIIAPHBIE K bubnuorexa [JOK
IJIOCKOCTH https://m.edso0.ru/ba545966
26 [Tpu3Hak neprneHuKyISIpHOCTH IPSIMON U bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsIPHOCTH NPSMON U bubnuoreka [IOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 IpsAMO¥ NTEPIIEHAUKYIIAPHOU bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsAMOl NEpIEHANKYIIPHON bubnuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/bd3745f8



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

TeopeMa 0 IpsIMOM NEPIIEHIUKYJIIIPHOMN

bubmuoreka [JOK

30
IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepneHauKYJIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT
31 TO‘fKI/I 0 mzocfocm accmsmpfe OT IPSAMOM 110 bubmorexa LOK
A - P p A https://m.eds00.ru/33c477d3
[JIOCKOCTH
HC IICHAUKYJISAP U HAKJIOHHBIC. PACCTOSIHUEC OT
32 TOfKI/I 710 HJ?OCI?OCTI/I aCCTOFIHIfe OT TIPAMOM 10 bubnmorexa [IOK
P p https://m.edsoo.ru/66fefadd
[IOCKOCTH
IepreHAUKYIISIp ¥ HAKIOHHBIC: PACCTOSHHUE OT
33 TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT IPAMOMU 10 bubmorexa [TOK
P p https://m.edsoo.ru/a5b7b8e3
IIOCKOCTH
IeprieHaUKYIISIP U HAKJIOHHBIE: PACCTOSIHHAE OT
34 TOYKH 10 IFIOCKOCTH, PACCTOSTHUE OT MPSAMOM 710 bubmorexa HOK
P p https://m.edsoo.ru/dbee22bc
[JIOCKOCTH
35 VIIIbl B IPOCTPAHCTBE: YIOJI MEXKIY MPSIMOM 1 bubimoreka [IOK

INJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

bubmuoreka [JOK

36
JIBYT'PaHHOI'O yTIila https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YroJl bubnmoreka [JOK
JIBYTPAHHOI'O yTJja https://m.edsoo.ru/c7c777ed
38 [IepnieHIUKYIAPHOCTD IUIOCKOCTEMN: IIPU3HAK bubnuoreka [IOK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneH MKy IIPHOCTD IJIOCKOCTEM: IPU3HAK bubnnoreka [JOK
NEePHEHANKYISIPHOCTU ABYX IJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e
40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: ITPU3HAK bubnnorexa [HOK
NEePHEHANKYISIPHOCTU ABYX MJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX nmepHeHIUKYIISIpaxX bubmmorexa [JOK
P P PrEHNLEYLp https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEx MEepPHEHANKYIISIPAx bubmorexa HOK
P P PrEHNLEYLp https://m.edsoo.ru/52188a7d
b K
43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX HomHoteka LO

https://m.eds00.ru/9f246736



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

KonTponbhas pabota no remam

bu6mmoreka [IOK

44 "TlepneH AUKYIIPHOCTD IIPAMBIX U IIOCKOCTEH"
P AP P . https://m.eds00.ru/5b971ef3
1 "YTIIIbl MEXIY MPSIMBIMU U TUIOCKOCTSMHU
[lonsATHE MHOTOTPaHHNKA, OCHOBHBIE JIEMEHTHI
45 MHOTOTPaHHHKA, BBITYKJIbIE H HEBBITYKIIbIE bubmmorexa LOK
p ’ y y https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; Pa3BEPTKA MHOTOIPAaHHUKA
[Tpusma: n-yronpHas npu3ma; rpaHu v
46 OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs bubnnoreka [JOK
pU3MbL; OOKOBasI U MOJIHASI IOBEPXHOCTh https://m.edso0.ru/b4ad63ad
TIPU3MBI
47 [Tapamnenenunen, NpsMOYTOJIBHBIN bubnuoreka [IOK

napauiCICIuICa u €ro CBOMCTBaA

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



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

[Tupamuia: N-yrosbHas NupamMuia, rpaHy U
OCHOBaHME IMPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb NTUPAMU/IbI; IPABWIIbHAS U
ycedy€HHas MupamMuaa

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

49

[IpaBuiTbHBIE MHOTOTPAHHUKH: TIOHSATHE
MIPABIJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
NpU3Ma U MpaBUIIbHAS MPAMU/IA; IPABHIIbHAS
TpeyTroJibHas MUPaMU/IA U IPABUITBHBIH
TeTpas’ap; Kyo

bu6mmoreka [IOK
https://m.edsoo0.ru/074c8865

50

HpeI[CTaBJ'IeHI/Ie O IIPaBUJIBHBIX
MHOT'OT'PpAaHHUKAX: OKTa3Ap, JOACKASAP U
HKOCadxIp.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf



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

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, TUIOCKOCTH.

51 DJIEMEHTEI CUMMETPHUHU B IUPAMUAX bubnnorexa [IOK
P P ’ https://m.edsoo.ru/b9e777d9

napajuleJenune1ax, NpaBUiIbHbIX
MHOTOT'paHHHKaX

59 Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: bubnuorexa [JOK
pEOpa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN

53 MOBEPXHOCTHU NPSIMOM IPU3MBI, TUIOIIATb bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH https://m.eds00.ru/37d84157
IPSAMOM TIPU3MBI
[Tomane 60KOBOI MOBEPXHOCTH U

54 MTOBEPXHOCTH IIPaBUIILHON MUPAMHUJIBI, TEOPEMA bubnnorexka [HJOK

0 TUTOIIAN OOKOBOM MOBEPXHOCTH YCEUEHHON
IUPAMHU/IBI

https://m.edsoo0.ru/5603e30b



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

KonTtponpHast pabora o Teme

bubmuoreka [JOK

55 "MHororpaHHAKH" https://m.edsoo.ru/a95f5c04
56 ITonsrue 06 00bEME E;:::/P/I;T:;;? r(z/liadoozob
57 O0BEM nupamuIbI E;I:;I/P/IQT:;;;I 8/1235171b3
58 OO6bEM mupamu /bl E:;ISSH/I;I;TS;{SZ? :3/1:47dfefd
59 O0Bém nupamu el E;f:;ﬁfﬁ? 8/5%10312
60 OObEM nMpamu/Ibl ]hStPtIfsJ:1/P/Ir(r):<::é|<:l)cL).I r(jllgfaadwf
61 OO6BEM npHU3MBI EESSHE;T:;i)? :3/1;9853608
62 O0BEM npu3MbL E;ISS/P/I;T:;(;? r(jllie053890
63 OO6BEM mpH3MBI EESSZI;T:;?)? :3/14(182d3f51
64 KonTtpomnbHas padora o teme "OO0bEMBI bu6mmorexa [IOK

MHOTOTPaHHHUKOB"

https://m.edsoo.ru/28a6573c



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c

HOBTOpCHI/IC, O606I.H€HI/I€ cucreMarusanusa

65 sHanuii. [locTtpoeHue ceyeHnii B buGnnorexa LIOK
’ p https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aIIHS
3HaHW. BbIunciienne paccTossHUN: MEKIY
66 IIBYMS TOUKAMHU, OT TOUKHU [0 IPIMOU, OT TOUKHU Bubmorexa ITOK
y ’ p ’ https://m.edsoo.ru/f7792ba9
JI0 TITIOCKOCTH, MEXKIY CKPEIIHBAOIIIUMUCS
PSIMBIMH
bu6mmoreka [IOK
67 Hrorosas koHTpoOIbHAS padoTa
p p https://m.edsoo.ru/b9146bcO
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUU. BbIYKCIICHUE YTIIOB: MEXITY
. bu6mmoreka [JOK
68 CKPEIBAOIIUMUCS IPSIMBIMH, MEXKIY TPSIMOM

" IMJIIOCKOCTBIO, IBYT'PAHHEBIX YIJIOB, YIJIOB
MCKAY MIOCKOCTAMU

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



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

KoanuyecTBo 4acosB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka KoHTpoJbHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThI
1 Cdepa u map: LUeHTp, paanyc, IuaMeTp; 1 bubmmoreka [JOK
IIJIOIA b TTIOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl U
2 IJIOCKOCTH; KacaTeNbHas INIOCKOCTh K cdepe; 1 bubmorexa LIOK
’ pe; https://m.edsoo.ru/bed12a43
IJI01IA b ChEephl
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnmnorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
WIMHAPUYECKasi TOBEPXHOCTh, 00pa3yIolye
1 P . P pasyrot bubmuoreka [IOK
4 WJIMHIPUYECKON TTOBEPXHOCTH, OCh 1

L[HJ'IHHILpH‘-IGCKOﬁ MOBEPXHOCTU

https://m.edso0.ru/6054b8c1



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

Llunusap: ocHOBaHUS U OOKOBas
HOBEPXHOCTB, 00pa3yromnias ¥ 0Ch; IUIOMIANb
OOKOBOM U MMOJIHOW MTOBEPXHOCTH

but6mmoreka [IOK
https://m.eds00.ru/188f6216

N300paskeHne NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nnnunapa. CeueHus MUWIMHIPA
(TUIOCKOCTBIO, MapaIICIbHON UITH
HEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)

bubnunoreka LIOK
https://m.edsoo.ru/016e25eb

Konunyeckas moBepXHOCTh, 00pazyromme
KOHHMYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOU MOBEPXHOCTH

bubnmorexa LIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHMe 1 BepiInHa, 00pa3yromas
M OCh; INIOIAaaAhs OOKOBOH U IMOJIHOM
IIOBEPXHOCTHU

bubnunorexa LIOK
https://m.edsoo.ru/897dd3b2



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

YceuéHHbIN KOHYC: 00pa3ylollre U BhICOTA,

bubnunoreka LIOK

9
OCHOBaHMS U OOKOBasi TOBEPXHOCTh https://m.edso0.ru/1468bab3
N300paxeHne koHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHus KoHyca bubnnorexa [JOK
(TUTOCKOCTBIO, MapaJICIIbBHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3 BEPIIUHY )

1 KomOuHanus ten BpameHus u bubmmnoreka HOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH1K, ONUCaHHBIN OKOJIO chephl;

12 cdepa, BiMcaHHAas B MHOTOTPAHHUK UITU B brbmmorexa LTOK

pé, P https://m.eds00.ru/0b136158
TEJIO BPALLIEHUS

13 [TonsiTne 06 06BéMe. OCHOBHBIC CBOMCTBA but6mmoreka [IOK

00BEMOB TN https://m.edso00.ru/26a03fb7
N b K
14 O0BéM UIMHIIpa, KOHYyCa nommorexa O

https://m.edso00.ru/5513d87b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

bub6nmoreka [IOK

15 O0né
1M 1Iapa M II0Mmay chepe! https://m.edsoo.ru/d189bde2
IlomoOubIE TENA B IPOCTPAHCTBE.
16 CO(I)[THOLHGHI/I}I Mencp HJfO asIMU Bubmaorexa ITOK
. {:.[y Ha https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMAMHU IMTOAO0HBIX TET
17 KonTponbhast padora no temam "Tena bubnuorexa [IOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B IIPOCTPAHCTBE buGnuorexa [IOK
p pocth https://m.edsoo.ru/5caefclb
19 CJ'IO)KCHI/IC 1 BBIYUTAHUC BECKTOPOB BH6HHOTeKa HOK
P https://m.edsoo.ru/23f4f089
20 VYMHOXXEHNE BEKTOpA HA YHUCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
bubnunorexa LIOK
21 HEKOMILUIaHApHBIM BeKkTopaMm. [IpaBuio

nmapajjicjacnuicaa

https://m.edsoo.ru/a28fd74e



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

Pemenne 3aaa4, CBA3aHHBIX C IPUMCHCHUEM

bubnunorexa LIOK

22
MpaBWI ICUCTBUI C BEKTOpAMH https://m.edsoo.ru/5a827900

93 KoopauHaTHO-BEKTOPHBIN METO ITPU Bbu6muoteka [JOK
pELICHUH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucteMa KOOpAUHAT B

24 npoctpanctse. KoopanHatel BekTopa bubmmorexa [JOK

POCTpANEIDE. RooPA pa. https://m.edso0.ru/48db7058

[Ipocreiimme 3a1a4n B KOOpAUHATAX

o5 VYron mexay BekTopamu. CKaasipHOE bubnnorexa [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Brruucnenue yrioB MEXIy IpsIMbIMUA U bubnmnorexa [JOK

IIJIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KontponbHas padota o Teme "BekTopsl u

bubnunorexa LIOK

27
KOOpJMHATHI B MpOCTpaHcTBe" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0000IICHNE B CUCTEMATH3ALHSI
28 3HaHui. OCHOBHBIE (PUTYPBI, (haKThI, TECOPEMBI bubmorexa OK
' YPRL > TOP https://m.edsoo.ru/1780ba5d
Kypca IIaHUMETPUU
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS
29 3HaHuil. OCHOBHBIC QUTYPHI, (PAKTHI, TEOPEMBI bubmorexa HOK
' YPoL > TEOP https://m.eds00.ru/078cd184
Kypca IUIaHUMETPUHU
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
30 3HAHWH. 3a1a4 INTAaHUMETPHUU U METOIBI UX Brbmrorexa LIOK
' P https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpeHme, 0000IIEHNE U CUCTEMATH3AITIS
. bubnuotexa [JOK
31 3HAHUU. 3a]]a41 TIAHUMETPUU H METOJIBI HX

peuieHus

https://m.edsoo.ru/4dffda97



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

HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

. but6mmoreka [IOK
32 .0 1
3HaHui. OCHOBHBIE (PUTYPBI, PAKTHI, TCOPEMBI https://m.edsoo.ru/74b2adol
Kypca CTepeoOMEeTpUN
bubnunorexa LIOK
33 4 0 1
TOroBad KOHIpOJIRHAA pabota https://m.edsoo.ru/ec24dfc2
[ToBTOpenue, 0000IIEHNE W CUCTEMATH3ALIHS bubnuorexa [IOK
34 . 1
3HAHUU https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrPpaMMBbl CpeHero o01ero 00pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX IIpU
' pEIIEHNN T€OMETPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUSIMM: MAPAJUIEIBHOCTh U NEPHEHIUKYISPHOCTD
' IPSIMBIX U IIJIOCKOCTEHN
24 KnaccugunupoBarh B3aMMHOE PACHONOKEHHE MPSIMBIX U MJIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JABYTPAaHHBIM yroji, I'paHd IBYTPaHHOIO
7.5 yria, pedpo ABYIpaHHOTO YrIJla, JUHEHHBIH Yros ABYIpaHHOIO yria,
rpaaycHas Mepa ABYIpPaHHOIO yria
OnepupoBaTh MOHITUSIMU: MHOTOTPAaHHMK, BBITYKJIBIN U HEBBITYKJIBII
7.6 MHOT'OTpaHHUK, 3JIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN
MHOTOTpaHHUK
24 Pacnio3naBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (ITUpaMuJia, MpU3Ma,
' pSMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccupunupoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBaHHUS  JUIS
28 KjJaccu(uKauuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPaHHUKH,
' MpaBWIbHbIE MHOTOTPAaHHHUKH, MpsIMble U HAKJIOHHBIE MPU3MBI,
napaJuIeIenHIeIbl)
29 OnepupoBaTb  HOHATUAMM:  CEKyllas  IUIOCKOCTb,  CEUEHHUE
' MHOTI'OI'PaHHHKOB
210 OOBACHATH MNPHUHLMIBI [OCTPOCHMSI CEYEHUH MHOIOI'PaHHUKOB,

HCIIOJIB3YA MCTOM CJICIOB




7.11

CTpouTh CE€UEHHUS MHOTOTPAHHHKOB METOJIOM CJEAOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTE)KH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3ala4d Ha HAXO0XKACHHUC TCOMCTPHUYCCKUX BCJIHWYHH 110
06pa3uaM WM ajJIroputMam, HNPUMCHAS H3BCCTHBIC AHAIMTHYCCKUEC
MCTOJbI IIPpU PCIICHHUU CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha
BBIYHCJICHUC paCCTOﬂHHfI MCXKXAY ABYMA TOYKaMH, OT TOYKH 10O
HpSIMOfI, OT TOYKH [0 IINIOCKOCTH, MCKAY CKpPCIIUBAOIIMMUCH

MIpsAMbIMHA

7.13

Pemars 3ala4yid Ha HaXOXIACHUEC TI'COMCTPUYCCKHX BCIWYHUH IIO
06pa311aM WM aJIropyutMam, HNPUMCHAA H3BCCTHBIC AHAJIMTHYCCKHC
MCTOJAbI IIpU PCIICHHUHW CTAHAAPTHBIX MATCMATHYCCKHX 3aJda4 Ha
BBIYUCJICHUC YIJIOB MCXKAY CKPCIIMBAIOIMIUMUCA MPAMBIMU, MCEKIAY

HpHMOfI U IJIOCKOCTBhIO, MCIKY INIOCKOCTAMU, NIBYTI'PAHHBIX YTJIOB

7.14

Bbruucnare 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mnUpaMuga) € OpUMEHEHHeM  (GOopMyJ, BBIYUCIATH
COOTHOIIEHUS MEXIy IUIOIAAIMU  IOBEpXHOCTEH, 00BEMaMu

HOI[O6HI)IX MHOTI'OI'paHHUKOB

7.15

OHepI/IpOBaTL MOHATUAMU: CUMMCTPUSA B IPOCTPAHCTBE, LICHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPbI

7.16

W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI JJIA peuicHu-d
CTEPCOMETPHUUCCKUX 3aJad, IMIpeAnojararonmx HECKOJbBKO IIaroB

peuicHus, €CJIN yCJIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

HpI/IMeHHTL HpOCTCfII.HHC nporpaMMHbBIC CpCACTBA M 3BJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMbI IIPpH PCHICHUH CTCPECOMCTPHICCKUX

3aga4

7.19

[TpuBoaUTH IpUMEPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE

H JKU3HHU, paClIO3HABATh HNPOSABJICHUC 3aKOHOB I'COMCTPUN B UCKYCCTBC




[IpuMeHATh TONYYEHHbIE 3HAHUS Ha TMPAKTHKE: aHAIW3UPOBATH
peanbHbIe CUTYalliM W NPHMEHSTHh W3y4YCHHBIC TOHSTHUS B IPOIECCE
MOWCKA pEIICHUs] MaTeMaTH4YecKH CQOPMYIUPOBAHHOU IPOOIIEMBI,

MOACINPOBATH PEaIbHBIC CUTyalluun Ha SA3BIKE TCOMETPHH,

7.20
UCCIIE/IOBATh IOCTPOCHHBIE  MOJIENHU c HCTIOJIb30BAHNEM
reOMETPUYECKUX TOHATUA U TEOopeM, ammapara airedpbl, penarb
NPAaKTUYECKHE 3aJau, CBA3AHHBIE C HAXOXKJACHUEM T€OMETPUYECKHUX
BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yJbTara
6 I'eomerpus
OmnepupoBatb TIOHSTHSIMH: HWIAHAPUIECKast MTOBEPXHOCTH,
61 o0pasyrolye UINHIPUYECKONH MOBEPXHOCTH, LMIUHAP, KOHUYECKas
MOBEPXHOCTh, O00pa3yromue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpalieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPALICHHS
6.4 KnaccudummpoBats B3auMHOE pacnosiokeHHe Cephl U MITOCKOCTH
OmnepupoBaTh MOHATUSMH: IIAPOBOIl CErMEHT, OCHOBAHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, MAPOBOM CJIOI, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IIAPOBOM CEKTOP
66 Beraucnare 00bEMBI M IIIONIATM TTOBEPXHOCTEH TEN BpaIICHUS,
TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIHMCAaHHBI B cdepy H
6.7 OTMHMCaHHBIN OKO0JIO cdepsrl, cepa, BnUcaHHAST B MHOTOTPAHHUK WIIH
TEJIO BpaIllCHHS
68 BblUMCHATE COOTHOIIGHUS MEXAY IUIOIAASMU IOBEPXHOCTEH U

00BEMaMH ITOTOOHBIX TEJT




6.9

N306paxaTs nzyyaeMble GUTypbl OT PyKU U ¢ IPUMEHEHHEM MPOCTHIX

YEPTEKHBIX HTHCTPYMEHTOB

6.10

BBIMOMHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX
00BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUECHUS Tel

BpallCHUA

6.11

W3Bnekarb, UHTEPIPETUPOBATh U IPEOOPA3OBHIBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MpeJCTaBICHHYIO Ha

YCPTEIKaX U pUCYHKAX

6.12

[TpumeHsTH reoMeTpHUUYEeCcKre (bakThbI TUIS peleHus
CTEpPEOMETPUYECKUX 3ajjay, MPEANOojararluX HECKOJIbKO IaroB

peIeH s, €CIT YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaHaTh ZIef/'ICTBI/Iﬂ CJIOKCHHUA BCKTOPOB, BbIYMTAHHWA BCKTOPOB U
YMHOKCHHA BCKTOpPAa Ha 4YUCIIO, 06I>$ICH$ITI>, KaKMMH CBOMCTBaMM OHU

0o0JIa1aroT

6.15

HpI/IMeHHTB IpaBUJIO TapaJUICJICIIUIICAa IPHU CIIOKECHHUU BEKTOPOB

6.16

OHepI/IpOBaTB NMOHATHUAMU: ACKAPTOBBI KOOPAHWHATHI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, pPaBCHCTBO BEKTOPOB, KOOPANHATHI BEKTOpPA,
yroia M™MExXAay BEKTOpaMH, CKaJIAPHOC [MPOU3BCIACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI

6.17

HaxoauTts cymMMy BEKTOPOB U NMPOMU3BEIECHHE BEKTOPA HA YUCIIO, Yo
MEXJ/1y BEKTOpaMH, CKaJIspHOE MPOU3BEAECHUE, PACKIaIbIBaTh BEKTOP

10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

BaHaBaTB IJIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemrate mnpocredimme TreoMeTpUYECKHE 3aJadd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O M€TOJa

6.20

Pemate 3amaun Ha HOKa3aTelIbCTBO MAaTEMATHYECKUX OTHOIIEHHUHA H
HaxOXJIEHHE€ TEOMETPUYECKUX BEIMYMH 10 00pa3naMm  WIH
airopuTMaM, NPUMEHSE WU3BECTHBIE METOAbl MpPU  PELICHUU

CTAaHAAPTHBIX MATECMATUYCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEHIIKME MPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAIMOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX

3a1a4




6.22

[IpuBoauTE IpUMEPHI MaTEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAC

" )KU3HU, paClloO3HAaBATh NPOABJIICHHUEC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

[IpuMeHsATh TMONy4YEHHbIE 3HAHUS Ha TMPAKTHKE: aHAIN3UPOBATH
peanbHble CHTYallMd W TPUMEHSTHh W3y4YCHHBIC TOHSTHUS B IIPOIECCe
MOMCKA pEIIeHUs] MaTeMaTH4YecKH CQOPMYIUPOBAHHOU MPOOJIEMBI,
MOJICTIMPOBaTh ~ peajbHbIE CUTyalldd Ha  S3bIKE T'€OMETpPUH,
UCCIEeI0BaTh  IOCTPOEHHBIE  MOAEIM  C  HUCIOJIB30BAHUEM
reOMETPUYECKUX NOHATHH M TEopeM, ammapara anreOpsl, pemarb
MPAKTUYECKHE 33aJau, CBS3aHHBIC C HAXOXKICHUEM T€OMETPUYECKHX

BCINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

I'eomerpus

7.1

OcHOBHbBIE TIOHSTHUSI CTEPEOMETpUU. Touka, TpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  akCMOMaTHYEeCKOM  IOCTPOCHHHM  CTEPEOMETPHUH:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacnosiokeHue  NpSAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble M CKpelluBaromuecs mpsmble. [lapamiensHOCTh MOPSAMBIX U
IJIOCKOCTE B NPOCTpPAHCTBE: TMapajUiejbHbIE TMpsAMbIE B  IPOCTPAHCTBE,
MapajuvieIbHOCTh TPEX MNPAMBIX, NAPALIEIBHOCTh HPSIMOM M IUIOCKOCTH. YTJbI C
COHAMPABJICHHBIMA CTOPOHAMH, YTOJ MEXAYy TNPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEM: MapaieNbHbIe MIOCKOCTH, CBOMCTBA MapajuIeIbHbIX
mockocTeil. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HAa IUIOCKOCTH: TETPAdIp,

Ky'6, napaJjuieJICnmIic [, IoCTPpOCHUC CEUYCHUI

7.3

[lepneHuKyIIpHOCTh NOPSIMOM M IUIOCKOCTU: NEPIEHAUKYJIAPHBIE MpsIMbIE B
IMPOCTPAHCTBEC, MMPAMBIC MAPATJICIIBHBIC U IICPICHAUKYIIAPHBIC K IJIIOCKOCTH, IMTPU3HAK
NEePHNEHIUKYISIPHOCTH MPSAMOM U MIJIOCKOCTH, TEOPEMA O MPAMOM MEPIEHIUKYIIPHOU
IJIOCKOCTH. YTJbl B TMPOCTPAHCTBE: Yrod MEXKAY TMPSIMOA H TUIOCKOCTHIO,
JIBYIPAaHHBIA yTojd, JUHEHHBIA Yyroi JByrpaHHoro yria. [lepneHaukymnsp u
HAKJIOHHBIC. PACCTOAHHUE OT TOYKH OO0 IINIOCKOCTH, PaCCTOAHHE OT HpﬂMOfI 0
IJIOCKOCTH, MPOEKIUs (UTYPhl HA TUIOCKOCTH. [lepneHAuKyIsIpHOCTh TUIOCKOCTEH:
MpU3HAK  TEPHEHIUKYISIPHOCTH  ABYX  IUIockocTed. Teopema o  Tpéx

NEPpICHAUKYJIISIPpAX




7.4

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJbIE H
HEBBINYKJIbIE MHOI'OIPAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: Nn-yrosnbHas
Mpu3Ma, TpaHU M OCHOBAHUS IMPHU3MBI, MpsMasi U HaKJIOHHAs MPU3MbI, OOKOBas U
I10JIHAsl IOBEPXHOCTH NpuU3Mbl. [lapannenenumnesn, OpsaMOyToIbHbBIN NapajieIenune/
u ero coiicta. [lupamuga: N-yrojapHas nupamMuaa, TpaHd U OCHOBAaHUE MUPAMMU/IBI,
OOKOBast M TOJIHASI MMOBEPXHOCTh NMUPAMUJIbI, MPAaBWIbHAS U yCEUEHHAsI MUPaMUAA.
OneMeHTbl Npu3Mbl MU nOUpaMuabl. [IpaBUIbHBIE MHOTOIDAHHHUKHU: IIOHSATHE
IIPaBWJIbHOIO MHOTOTPaHHMKA, NpPaBWIbHAs IpU3Ma U IpaBWIbHAs NHpPaMHUAA,
MpaBWJIbHAS TPEYTOJIbHAS MUPaMU/a U MPaBUIBHBINA TeTpalap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTa’dap, IoJAeKa’ap M ukocadapyrue CeueHus

IIPpU3MbI U ITHPAMUbI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IINTIOCKOCTH.
DJIEMEHTBI CUMMCTPUHU B nupaMujaax, napauicicnmicaax, MMpaBUJIbHBIX

MHOI'OI'paHHHUKax

7.6

Bbruucnenue 371€MEHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomansb
OOKOBOI MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMOM MPHU3MBI, IUIOIIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBON MOBEPXHOCTH NpsAMOM npu3Msbl. [lnomans 6oxkoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPAaBWIBHOM IHpaMUIbl, TeopemMa O IUIOMIAIH

yceu€HHoM nupamuabl. [Tonarue 06 06béme. OOBEM nMUpaMubl, IPU3MbI

7.7

HO,Z[O6HLI€ TCJIa B IIPOCTPAHCTBC. CooTHoIICHUS MCXKAY I1omaasamMunu HOBCpXHOCTCfI,

00BéMaMH TTONOOHBIX TEI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

I'eomerpus

6.1

[{unuaapudeckas MOBEPXHOCTh, OOpa3yrolue MHIWHIAPUYECKON MOBEPXHOCTH, OCh
IUWIMHIPUYECKON MoBepXHOCTH. LlunuHIp: ocHoBaHMs W OOKOBas IMOBEPXHOCTb,

oOpa3yromiasi U 0Ch, IJIOIAAb OOKOBOW U MOJTHON MOBEPXHOCTH




6.2

Konudeckasi moBepxXHOCTh, 00pa3yronre KOHUYECKOH MOBEPXHOCTH, OCh U BEpPIINHA
KOHMYecKol moBepxHocTU. KoHyc: ocHOBaHME M BeplIMHA, oOpasyromias U OcCb,
wioniaab OOKOBOW M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: OoOpasymolue u

BbICOTA, OCHOBAHU U OoKoBas IOBEPXHOCTH

6.3

Cdepa u map: LeHTp, paauyc, AUaMeTp, IUIOMaAb MOBepXHOCTH chephl. B3anmuoe

PpacCIIoJIOKCHUEC C(bepbl Hn IINIOCKOCTH, KacCaTrCiibHas IINIOCKOCTh K C(l)epe, iomaab

cepsl

6.4

N3o6paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka nunmHapa u KoHyca

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOI'OI'PAHHHUKOB. MHOFOI"paHHI/IK, OINHMCAHHBIM OKOJIO

cdepsl, cepa, BHUCAHHAS] B MHOTOT'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[Tonstue o0 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiefenuneaa u cueacteus u3 He€. OO0bEM LUIMHpA, KOHYCA.

O06bEéM mapa u miomaas cheps

6.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMIECHHSI MEX/IY IUIOIAASIMU TTOBEPXHOCTEH,

00BpEMaMU TTOOOHBIX TEI

6.8

Ceuenust umiauHApa (MapauiebHO U TEPICHIUKYJSIPHO OCH), CEYCHHUsS KOHyca

(napaﬂnenLHoe OCHOBAHUIO U IMMPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUS 1Iapa

6.9

Bektop Ha miockoctm W B mpoctpaHcTBe. CIOKEHHE M BBHIYMTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3noxxkeHue BeKTopa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [IpaBuno napamenenunena. Penienue 3amay, CB3aHHBIX C IPUMEHEHUEM

IIpaBUJI IEUCTBUI C BEKTOPAMH

6.10

[IpssMoyronbHas cucTeMa KOOpAMHAT B ImpocTpaHcTBe. KoopauHatsl BekToOpa.
[Ipocreiiiiue 3agauyu B KOOpAMHATaX. YTol MexIy Bekropamu. CkaisipHoe
MPOU3BE/ICHNE BEKTOPOB. BhIUMCICHUE YTIOB MEXAY MPSMBIMA W IUIOCKOCTSIMHU.

KOOp,Z[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIPpU PCIICHUU I'COMCTPUYCCKUX 3a/1av




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHO NPOrPaMMbl CpeIHEro
001ero ooOpazoBaHus

Bnanenue mMeronamm JoKa3aTenabCTB, aJITOPUTMaMH pEILEHUs 3a/1ad;
yMeHue (opMyJIHpOBAaTh U ONEPUPOBATH MOHATHAMHU: ONpEICIICHHUE,
aKCcHMoMa, Teopema, ClIeACTBUE, CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYITUPOBKH;  NPUMEHSTh  UX;  YMCHHE
¢dopmynrpoBaTh 00paTHOE W HPOTHBOIOJIOKHOE YTBEpPXKAEHUE,
MPUBOJIUTL NPUMEPHl W KOHTPIPUMEPHI, MCIONb30BaTh METOJ]
MaTeMaTHYeCKOM UHTyKIUH; IPOBOJUTH JI0Ka3aTebHbIe
paccyXJeHMsT IpU pELIEHUWU 337ad, OLEHUBAThb JIOTUYECKYIO
MPaBWIBHOCTh PACCYXXACHHUM; yMEHHE ONEPUPOBATH MOHITHIMMU:
MHO>KECTBO, MOJMHOXKECTBO, OINEpallMy HaJl MHOXECTBAMM; yMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapaTr A ONHCAHMS
peaJIbHBIX IPOLECCOB U SBJIIEHUN U IIPU PELICHUH 3a/1a4, B TOM YHUCIIE
U3 JIpyrux y4yeOHBIX HPEAMETOB; YMEHHE OINEPHUPOBATh MOHATHUSIMMU:
rpad, cBa3HBIA rpad, nepeBo, HUKI, rpad Ha IMIOCKOCTU; YMEHHE
3aJaBaTh M ONMCHIBaTh  Tpadbl  pa3IMYHBIMH  CIocoOamuy;

HCI0JIb30BaTh Ipadbl MPH pELICHUH 3a/1a4




YMeHue onepupoBaTh MOHATHIMU: HaTYypabHOE YUCIIO, LIETI0e YHCIIO,
CTENEHb C LEJbIM II0Ka3aTesleM, KOpeHb HaTypajbHON CTENeHH,
CTETEHb C pallMOHAJILHBIM II0Ka3aTeleM, CTEIEHb C JCHCTBUTEIbHBIM
nokaszareneM, JiorapupM 4YMcIa, CHHYC, KOCHHYC U TaHI€HC
IPOU3BOJIBHOIO YMCIIA, OCTATOK II0 MOJYNIO, PALlMOHAIBHOE YHUCIIO,
UppalMOHAILHOE  YMCJIO, MHOXECTBAa  HAaTypajbHbIX,  LEJBIX,
palMoHaNbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE HCIOIb30BaTh
MPU3HAKU I€TMMOCTH, HAUMEHBIINH 00U JeNUTeNb U HauMEHbIIee
of1Iee KpaTHoe, aNropuT™M EBKIIMa Mpy perieHun 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULUOHHBIMU CHCTEMaMH CUHCIIEHUS; YMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAYEHUH U MTPeoOpa3oBaHus BEIPAKECHUN CO
CTENEeHsAMH U JlorapudmMamu, npeodpazoBaHus IpOOHO-pALIIOHAIBHBIX
BBIpQ)XEHUI; yMEHUE OTNIEPUPOBATH MOHATHIMHU: TOCIE0BATEIILHOCTS,
apupMeTHueckas ~ Iporpeccus, IeoOMeTpuYecKas  Mporpeccus,
OeCKOHEUHO YObIBaloOIllass TE€OMETpUYECKass IpOrpeccus; YMEHHE
3aJaBaTh IOCJIEIOBATEIBHOCTH, B TOM 4YMCIE€ C IOMOIIBIO
PEKYppEHTHBIX  (OpPMYJI; yYMEHHE  ONEepUPOBATH  MOHSATHIMU:
KOMIUIEKCHOE YHUCII0, CONMPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJYJIb U
apryMEHT KOMIUIEKCHOTO YHUCIa, OpMa 3alMCH KOMITJICKCHBIX YHCENT
(reomeTpuyeckas, TpUTOHOMETpHUECKass M anreOpanyeckas); yMeETb
MIPOU3BOIUTH apU(YMETHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMH;
OPUBOAMTH  TPUMEPHl  HCHOJB30BAHMSA  KOMIUICKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATHAMM: MaTpuua 2x2 u 3x3, omnpeneiauTens

MaTpullbl, FCOMCTpI/IquKI/Iﬁ CMBICJI OITPCACIIUTECIIA

YMeHue onepupoBaTh NOHATUSMU: PAllMOHAIBHBIE, UPPALIMOHAJIBHBIE,
ITOKa3aTeIbHBIE, CTETICHHBIE, norapudmuueckue,
TPUTOHOMETPUUECKUE YpPAaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHE OINEepUPOBaTh MOHATUSAMHU: TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHEHHHA H
HEpaBEHCTB, PaBHOCUJILHOCTb YypaBHEHUN, HEPAaBEHCTB M CHUCTEM;
YMEHME pellaTh ypPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C ITOMOIIBIO
Pa3IUYHBIX NMPUEMOB; pelIaTh YPAaBHEHMsI, HEPABEHCTBA U CHCTEMBI C
IapamMeTpoM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
peleHsl MaTeMaTHYeCKUX 3aJad M 3aJad M3 Pa3IndHbIX obOjacTei

HayK{ U peajbHOU KU3HU




YMeHue onepupoBaTh MOHATUSAMH: (QYHKLUS, YETHOCTh (YHKIIHH,
MEePUOJUYHOCTD (DYHKIIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
¢GbyHKIMH, OSKCTpeMyM (YHKIMH, HauOoJbllee M HAaUMEHbIIee
3HaueHUs: (YHKIUMU HA TMPOMEXKYTKE, HENpepblBHAS (QYyHKIHS,
acUMIITOTHl Tpaduka (QYHKUIUH, TepBas M BTOpas IMPOU3BOIHAS
(GyHKIUU, TEOMETPUYECKHl M (PU3MYECKUil CMBICI MPOU3BOJIHOM,
nepBooOpa3Hasi, ONPENeNEHHBI HWHTETpaJl; YyMEHUE HaXOIWTh
acUMNTOTHl rpaduka (YHKUUU; YMEHHE BBIYHCIATH IMPOU3BOJHBIC
CYMMBI, TPOU3BCACHU A, HACTHOTO U KOMITIO3UIITNH (I)yHKHI/If/'I, HaxXoauThb
ypaBHEHUE KacaTelbHOW K rpaduky (GYHKIUH; YMEHHE HaXOIHUTh
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIHA; yMEHHE HCIIOJIb30BaTh
MIPOU3BOJIHYIO JUIS CCIEA0BaHUs (PYHKIIMM, HAXOIUTh HAUOOJBIINE U
HAaMMEHBIINE 3HaUYeHUs (QYHKIHN; CTPOUTH T'pAPUKHA MHOTOUIICHOB C
WCIIONb30BAHUEM allllapaTa MaTEeMaTUYECKOrO aHaau3a; MPUMEHATbH
IIPONU3BOJHYIO JJIA HaXOXACHUA HaWJIy41Iero pemicHuAd B
MPUKJIAIHBIX, B TOM YHUCJIE COLUATbHO-IKOHOMUYECKUX U (PU3UUECKUX
3a/1auax; HaXxOJIUTh TUIOMIAAN U 00BEMBI (DUTY C TTIOMOIIBIO UHTETPAJIA;
MIPUBOJIUTH IIPUMEPBI MATEMaTHYECKOTO MOJEIUPOBAHUS C TTOMOIIBIO

¢ depeHINaIbHBIX YPaBHEHUH

YMeHue omnepupoBaTh NOHATUAMH: rpaduk (yHKIUM, oOpaTHas
GyHKIMSA, KOMIO3ULKs (QYHKUUHN, TUHEHHas QYHKIMS, KBaJpaTHUHas
GbyHKUMSA,  panuoHaubHas  (QyHKIUSA,  cTemeHHas  (QyHKIus,
TPUTOHOMETpUUECKHE (DPYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢GyHKIMHU, TOKa3aTenbHas W Jorapudmuyeckas (QyHKUUHU; yMEHHUE
CTPOUTH Ipa@UKH U3yUYEHHBIX (PYHKIMHA, BBIMOIHATH TPeoOpa3oBaHus
rpaduKkoB  (QyHKUUI, HCHONB30BAaTh TpapuKH UId  U3YyYEHHs
MIPOLIECCOB M 3aBUCUMOCTEH, MpU PEIIeHUH 3a/1a4 U3 IPYTUX Y4eOHbIX
NpEeIMEeTOB M 3aJlad U3 pealbHON JKM3HU; BBIpaXkaTh (hopMylamu
3aBUCHUMOCTH MEXJy BEJIMYMHAMH; UCIOJIb30BaTh CBOWMCTBA H
rpaduku QyHKIUH A7 pelieHusl ypaBHEHUH, HEPaBEHCTB U 3aJ]1ad C
napaMmeTrpamu; n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH MHO>KECTBA

pelIeHu YpaBHEHU, HEPABEHCTB U UX CUCTEM




YMeHue pemarb TEKCTOBBIC 33/1a4d pa3HbIX THUMOB (B TOM YHMCIE HA
MIPOLIEHTHI, AOJHM U YacTH, Ha ABW)KEHUE, padoTy, CTOMMOCTh TOBApOB
W yCIyr, HaJOTH, 3aJayd M3 O00JIACTU YIPaBICHUS JUYHBIMU H
ceMeHbIMU ()MHAHCAMU); COCTAaBJISITh BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA M HX CHUCTEMbl [0 YCJIOBHIO 3ajJauyM, HCCIIEI0BATh
MOJIy4€HHOE PEIICHHEe M OLEHUBATh MPaBIONOJ00HOCTh PE3yJIbTaTOB;
YMEHUE MOJICIIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE MATEMATHUKU;
COCTaBJIATh BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBbI I10
YCIOBUIO  3ajJlaud,  HCCJIEN0BaTh  IOCTPOEHHBIE  MOJEIU  C
WCIOJIb30BaHUEM ammapara ainreopbl, UHTEPIPETUPOBATH MOTYYESHHBIH

pe3ynbTar

YMeHue omnepupoBaTh IOHATHSAMH: CpelHee apupMeTUUYEecKoe,
MeraHa, HauOoJIbIliee U HaMMEHbIIIEe 3HAYCHUS, Pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Ha0Opa; YMEHHE H3BIICKATh,
WHTEPIPETHPOBATh WHPOPMAIIHIO, MPEICTABICHHYIO B TaOJMIIaX, Ha
auarpamMmax, TpaduKax, OTPaKAIOIIyI0 CBOWCTBA  PEAIbHBIX
MPOLIECCOB U SBIICHUH; MPEACTaBIATh HH(POPMALHMIO C TOMOIIBIO
TAaOJIMIl W JMarpaMM; HUCCIIEOBAaTh CTATHCTUYCCKUE TaHHBIC, B TOM
4Huclie C TpUMEHEHHEM TpaduvyecKuX METOJOB U DIEKTPOHHBIX
CpencTB; TpaUYEeCKHd HCCIEIOBAaTh COBMECTHBIE HAONIOJACHUS C

IIOMOIIBIO AUarpaMm pacCCCUBaHUA U JIMHEMHOMN perpeccun




YMeHue onepupoBaTh NOHATHSAMHU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITHS; YMEHHUE BBIYMCIATDH
BEPOSITHOCTh C UCIIOJIb30BaHUEM TpaUUeCKUX METOJO0B; MPUMEHSTh
(bopMyJIBl CIIOXKEHUSI U YMHOXKEHMsI BEpOATHOCTEH, (popMyily MOIHOM
BeposTHOCTH, (opmyny bepuymin, koMmOuHatopHble GaKTHl W
(GopMyJbl; OLEHMBATh BEPOSTHOCTH peallbHBIX COOBITUH; YMEHHE
ONEpUPOBATh IOHATUAMU: CllydalHas BEIUYMHA, pacIpeueiieHue
BEPOATHOCTEM,  MATEMATHYECKOE  OXKHJIAHUE,  JUCIEPCUs U
CTaHJApTHOE  OTKJIOHEHHWE  CIy4YalHOW  BENWYMHBI,  (QYHKIUH
pacnpeneseHuss ¥ IUIOTHOCTM PaBHOMEPHOIO, IIOKAa3aTEbHOIO MU
HOPMAJIBHOTO pacHpelesIeHUd; yMEHHE HCIIOJIb30BaTh CBOMCTBA
U3YYCHHBIX PACHpENEICHUM I pelIeHus 3a4ad; 3HaKOMCTBO C
MOHATUSIMM:  3aKOH  OOJIBIIMX  YHMCEN, METOAbl BBIOOPOUYHBIX
UCCIIEIOBaHNM; YMEHHUE NPHUBOIUTh IPHUMEPBI IPOSBICHUSA 3aKOHA
OOJIBIIMX YUCEN B NPUPOJIHBIX M OOILECTBEHHBIX SIBICHUSX; YMEHUE
OIEpUpPOBaTh  IOHATUSAMU:  COYETAHME, IIEPECTAHOBKA, YHUCIIO
COUETaHMM, YHUCIO TIepecTaHOBOK; OuHOM HpiOoTOHA; yMeHue
IPUMEHATh KOMOMHATOpHBbIE (DAKThl U PACCYKICHMS JUIS pEIIeHHs
3a/la4; OILICHMBATh BEPOSTHOCTU pEANbHBIX COOBITHUH; COCTaBISATH

BEPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOHy‘lCHHLIﬁ pe3yiibTaT

YMeHue onepupoBaTh NOHATHAMM: TOYKa, MpsMas, IIJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKMH yrou,
JIBYTpaHHBI yroJ, TPEXIpaHHbIN yroj, CKpEeIMBAIOIIMECs MpsMbIE,
MapajuieIbHOCTh U NMEPHEHINKYIISIPHOCTD NPSMBIX U IUIOCKOCTEH, yro
MEXy MPSMBIMU, YIOJ MEXIy HNPSIMOH M IUIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSHUE
MEXIy TMpSAMBIMHM, PpAacCCTOSHME MEXIy IUIOCKOCTSIMH; YMEHHE
WCIOJIb30BaTh MPH PEUIeHUH 3a/lad M3y4eHHble (PAKThl U TEOpPEMBI
IUTAHUMETPUH; YMEHUE OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOILIETO
MHpa;  CTPOMTb  MaTeMaTUYecKue  MOJAEIM €  IOMOIIBIO
TeOMETPUUECKUX TMOHATUN M BEIMYMH, PEUIaTh CBS3aHHBIE C HUMHU

IMPAKTUYCCKHUE 3a1a4n
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YMeHue oneprupoBaTh NOHATUSAMHU: IUIOMIAb GUTYPBL, 00BEM GUTYDHI,
MHOTOTPaHHHK, HPaBHIIbHBIHA MHOTOTPaHHHK, CeyeHue
MHOTOTpaHHHKa, Ky0, mapajuienenumnes, npusMa, nupamuaa, Gpurypa u
MOBEPXHOCTh BpAIlleHHs, IWIMHAP, KOHYyC, Imap, cdepa, IUIOmaab
cdeppl, IUIOMIAJh TOBEPXHOCTH NHUPAMHUJABI, MPHU3MBI, KOHYCa,
IUIMHIpA, O00BEM Ky0a, TPSAMOYrOJIBHOTO Mapaulesenuresa,
NUpaMUbl, MPHU3MBI, LWIMHApPA, KOHyca, Imapa, pa3BEépTKa
MOBEPXHOCTH, CEYECHHUSI KOHYca W IMJIMHIpA, NMapayieIbHbIe OCH WIN
OCHOBAaHMIO, CEUYCHHE Ilapa, IUIOCKOCTh, Kacaromascs cdepsl,
IIMHIPA, KOHYCa; YMEHHE CTPOMTh CEYEHHE MHOTOTpPaHHHKA,
n300pakaTh MHOTOTPAHHUKHU, (UTYPBI U TIOBEPXHOCTH BPAIICHUS, UX
CEYCHHUS, B TOM YHCJIE C TOMOIIBIO AJICKTPOHHBIX CPEICTB; yMEHHE
MPUMEHSTh CBOWCTBA T'€OMETPHUYECKUX (UTYp, CAMOCTOSATEIBHO
(bopMyIUpOBaTh  ONpENENCHUs H3ydaeMbIX (QUryp, BBIABHIATh
THIOTE3bl O CBOMCTBaX W TPHU3HAKAX TEOMETPHUYECKUX QHryp,
O00OCHOBBIBATh ~ WJIM  ONpOBEpPraTh  MX; YMEHHE  MPOBOJIUTH
Kkimaccuukanuioo (GUTyp TO PAa3IUYHBIM TPH3HAKaM, BBIMOJIHATH

HeO6XOI[I/IMBIe JOIMOJIHUTCIIBHBIC TTIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHSATHUSMH: JIBIDKEHHE B MPOCTPAHCTBE,
Hapa.]'[J'[eJ'IBHBIfI NEpEeHOC, CKMMETPUA HA MJIIOCKOCTH U B IIPOCTPAHCTBC,
MOBOPOT, TpeodpazoBaHuE MOAOOMS, MOAOOHBIE (UTYpBI, yMEHHE
pacrno3HaBaTh paBHbIE U M10J00HBIE PUTYpPBI, B TOM YHCJIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh TEOMETPHUECKUE OTHOIICHUS
IIpru pCHICHUM 3aJad, HaXOAHUTb I'COMCTPUUCCKHUE BCIMYHHBI ()IJ'II/IHa,
yToJI, TUIOMIab, O0BEM) MPHU pEUIeHUH 3aJad U3 APYTUX Y4eOHBIX
npeaMETOB )51 nu3 peaﬂBHOﬁ KHU3HU, YMCHUE BbIYUCIIATH
TreOMEeTPUYECKHEe BETUYHHBI (JIMHA, YTOJI, IJIOMaAb, 00bEM, IITOMAIb
MMOBEPXHOCTH), HCMOIb3Yys] H3yuyeHHble (OPMYJIbl U METOABI, B TOM
YrcTie: MJIO0MIa b TOBEPXHOCTH MUPAMHUIBL, TIPU3MBI, KOHYCA, IMITHHIPA,
mionaabk chepsl; 00bEM KybOa, MPSAMOYTOJBLHOTO MapaUIeIenIea,
MApaMUIbI, IPU3MBL, LMIUHIpA, KOHyca, IIapa; yMEHUE HAaXOIWUThb

OTHOIIEHHE 00BEMOB MOJOOHBIX PUTYD
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YMeHue onepupoBaTh  MOHATHSAMHU:  HIPSIMOYIOJIbHAs — CHCTEMa
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YKCIIO, PA3JI0KEHUE BEKTOPA 10
0a3ucy, CKaJsipHOE MPOU3BEICHHE, BEKTOPHOE IMPOU3BEICHHE, YTOJ
MEXKJYy  BEKTOpaMHM; YMEHHE  HCIOJIb30BAaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOJ JUISl PEIIEHUs] T€OMETPUUYECKUX 3aJad U 3a7ad

JPYTUX YY4EOHBIX IIPEIMETOB
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YMeHue BbIOMpaTh TMOAXOSAIIMN METOA JUIsl pEIICHUS 3ajauu;
[IOHMMAaHWE 3HAYMMOCTH MAaTE€MaTUKA B H3YYCHMM IPUPOIHBIX H
OOLIECTBEHHBIX IIPOLIECCOB M  SBJICHUM; YMEHHUE pACIIO3HABATh
IIPOSABJICHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMEHHUE IPHUBOIUTH
IIpUMEPBl  MATEMAaTUYECKUX OTKPBITHM POCCUHCKOW M MHUPOBOU

MaTeMaTHYECKOM HAaYyKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
1 Yuciia 1 BIYUCICHUS

1.1 Harypanbublie u uensie yncina. [I[pu3Haky 1eIMMOCTH HENbIX YHCes

1 Paumonaneubie ymcima. OOBIKHOBEHHBIE U JECATUYHBIE APOOHM, TPOLIECHTHI,
OecKOHEUYHbIE IEPUOANYECKUE APOOH

. ApudmeTnueckuii KOpeHb HaTypalbHOW cTeneHu. JeHcTBus ¢ apupMeTHIeCKHUMHU
KOPHSIMH HATypaJbHOU CTCTICHH

14 Crenens ¢ 1enbiM nokazareneM. CTeneHb ¢ paloHaibHbIM Mokaszarenem. CBoiicTBa
CTCTICHH

15 CuHyC, KOCHHYC W TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm gucia. JlecaTHIHBIC M HATYPATBHBIC JTOTapHU (MBI
JleiicTBUTeNnbHBIE 4YHUCHA. ApHUPMETHUYECKHE OMNepalud ¢ JIeHCTBUTEIbHBIMU

1.7 gucinamMu. [IpubnnkEHHbIC BEIYUCICHUS, TPAaBUJIa OKPYTIICHUS, TPUKUIKA U OICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [Ipeobpa3oBaHue BbIpaKeHUI

1.9 KommiekcHsie uncna

2 YpaBHEHHS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHEHHs

24 [TokazaTenbHbIC U JOTapU(DMUUECKUE YPAaBHEHUS

2.5 Iensie u 1poOHO-paIMOHATILHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [TokazaTenpHbIC U JOTapu(MHUUECKIE HEPABCHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILbI
3 OyHKIUH U TpaPuKH
31 OyHKIUA, crnocoObl 3amanus ¢QyHKiuu. ['paduk (yHkiuu. BzammHO oOpaTHBIE
¢byskunu. YérHeie u Heu€étHeie GyHKmu. [leprnogmueckue GpyHKINHI
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMM ¢ynkuuu. Hymu ¢yHkuunu.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIWH.
MakcumymMbl U MHHUMYMbl ¢GyHKIMU. Haumbosbliee M HauMeHbllee 3HAYEHUE
(GYyHKIHMU Ha TPOMEKYTKE
33 CrenenHasi (yHKIMSI C HaTypaJbHBIM M LEJbIM MoKazareneM. EE cBolicTBa u
rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBONCTBA U TpaduKH
36 Toukn paspbiBa. AcuMnToTel TpadukoB QyHknuil. CBolicTBa  QYHKIH,
HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEIbLHOCTEH
3.8 Apudmerndaeckas u reomeTpuaeckas mporpeccun. @opMyIia CII0KHBIX MPOLIEHTOB
4 Hauana maTemMaTueckoro aHaimsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (PYHKIMM Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxoxaenne HauboJsblIero 1 HaMMEHBIIEro 3HaueHUs (QyHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
S) MHoskecTBa 1 JIOTUKA
5.1 MHoOkecTBO, onepalu HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA




6.1

OmnucarenbHas CTaTHCTHKA

6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpallCHUs
7.5 KoopauHatsl 1 BEKTOPBI




KomnoneHr coaepKaHuA nMporpaMMsbl BOCIIMTAHUA

no yueoOHomy npeamery «I'eomerpusn»
cpeanee obmee odopazopanue 10-11 kiaaccenl
Ha 2025-2026 yueOHBIMH rox

[leneBble OpPUEHTHUPBI PE3YIBTATOB BOCIHUTAHUS HA YPOBHE CPEIIHETO
o01ero oOpa3oBaHusI.

['paxxtaHCKOE BOCIIUTAHHUE:

OCO3HAHHO BBIPAXaTh CBOIO POCCHICKYIO TPaXXJaHCKYIO
MPUHAJIJICKHOCTD (MICHTUYHOCTh) B MOJUKYJIBTYPHOM, MHOTOHAITMOHATBHOM U
MHOTOKOH(ECCHOHATBHOM POCCUIICKOM 00111eCTBE, B MUPOBOM COOOIIIECTBE;

CO3HaBaTh CBOE €IMHCTBO C HApOoAOM Poccuu Kak MCTOYHMKOM BIIACTH U
CyOBEKTOM TBHICSYENIETHEW POCCUIICKOM TOCYAapCTBEHHOCTH, ¢ Poccuiickum
rocyJ1apCTBOM, OTBETCTBEHHOCTD 3a €r0 pa3BUTHE B HACTOSIIEM U OyIyIIeM Ha
OCHOBE HCTOPHUYECKOTO IMPOCBEIICHUS, C(POPMUPOBAHHOTO POCCUHUCKOTO
HAaIlMOHAJILHOTO UCTOPUUYECKOTIO0 CO3HAHUS,

NpOSIBIIATH TOTOBHOCTh K 3amuTe PoOauHBIL, apryMEHTUPOBAHHO
OTCTaWBaTh CYBEPEHHUTET M JOCTOMHCTBO Hapoxa Poccum m Poccuiickoro
rocyJ1IapCTBa, COXPaHATh U 3alUIIATh UCTOPUUYECKYIO MIPABLY;

OpPUEHTHUPOBATHCSI HA AKTUBHOE TPAXKIAHCKOE Y4YaCTUE HA OCHOBE
YBaXEHUS 3aKOHA U MPABOIOPSJIKA, PAB U CBOOO] COTPaXK/IaH;

OCO3HAHHO M JIESITEJILHO BBIpAXKaTh HEMPUITHE JIIOOOU JUCKPUMUHALIUU
[0 COLMAJIbHBIM, HAUWOHAJIBHBIM, pACOBBIM, PEIWTHO3HBIM MPU3HAKAM,
MPOSBJIECHUN JKCTPEMHU3MA, TEPPOPU3MA, KOPPYMIMH, AHTUTOCYAAPCTBEHHOMH
NEATEIbHOCTH;

00J1aJ1aTh OMBITOM TPAXKJIAHCKON COIMAIbHO 3HAYMMOU JESTEIhHOCTH (B
YUYEHHYECKOM CaMOYIIPABJICHUH, BOJOHTEPCKOM JIBUKECHHUU, SKOJOTUYECKHUX,
BOCHHO-TIATPUOTUYECKUX U JIp. OOBEAUHECHUSIX, aKI[UX, TpOrpaMmax).

[TatproTHyecKoe BOCIIMTAHUE:

BBIpAXaTh CBOK HAIIMOHAIBbHYIO, JTHUYECKYI0 MPUHAJJIEKHOCTD,
IPUBEPKEHHOCTh K POJIHOM KYJIbTYpE, JIF0OOBh K CBOEMY HApOY;

CO3HaBaTh IIPUYACTHOCTh K MHOTOHAIIMOHAJIBbHOMY Haponay Poccuiickon
O®enepanuu,  Poccuiickomy ~ OTe4ecTBY,  POCCHUHCKYH)  KYJbTYPHYIO
UJEHTUYHOCTB;

MPOSIBJIATH JIESITEIbHOE IIEHHOCTHOE OTHOIICHUE K HCTOPUYECKOMY U
KyJIbTYPHOMY HACJIEIUIO CBOEro U Apyrux HaponoB Poccuu, Tpaguuusam,
npa3gHUKaM, TNaMSATHUKAM HapoJIOB, MPOXKUBAIOIIUX B POJHOW CTpaHe —
Poccun;

MPOSIBJISATh YBAXEHHE K COOTCUECTBEHHUKAM, TMPOKHUBAIOIIUM 34
pyOexxoM, MOAACPKUBATh WX TMpaBa, 3alIUTy MX HHTEPECOB B COXPAHCHUHU
POCCUNCKOU KyJIbTYPHOU UIEHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:



MPOSIBIIATh TPUBEPKEHHOCTh TPATULHMOHHBIM JTyXOBHO-HPABCTBEHHBIM
LHEHHOCTAM, KyJbType HapoloB Poccum ¢ y4€ToM MHPOBO33PEHUYECKOTO,
HAIMOHAJIBHOTO, KOH()ECCHOHATLHOTO CaMOOIIPECIICHHUS;

JEWCTBOBAaTh M OIICHMBATh CBOE MOBEJACHUE M IOCTYIKH, NOBEICHUE U
IIOCTYNKH JIPYTUX JIOJEU C MO3ULUN TPAAULUOHHBIX POCCUUCKHUX TYyXOBHO-
HPABCTBEHHBIX LEHHOCTEW M HOPM C OCO3HAaHHEM IIOCJIENCTBUU IIOCTYIIKOB,
NEATENIbHO BBIPAXKaThb HENPUATHE AHTUTYMAHHBIX M ACOLMAJIBHBIX ITOCTYIIKOB,
ITIOBEJICHMS, IPOTUBOPEYAILUX ITUM LIEHHOCTSIM;

IIPOSIBIIATh YBAKEHUE K JKU3HUM M JIOCTOMHCTBY KaXXJIOTO 4YEJIOBEKa,
CB000JIE MUPOBO33PEHYECKOTO BEIOOPA U CAMOOTIPEIEIICHHS, K TIPEICTABUTEIISIM
Pa3JIMYHBIX 3THUYECKUX TPYIII, peIUruid HapoaoB Poccuu, NX HalHOHAIBHOMY
JOCTOMHCTBY U  PEJIMTHO3HBIM  YYBCTBAM C  Y4Y€TOM  COOJIIOJICHUS
KOHCTUTYLIMOHHBIX IIPAaB U CBOOOJ] BCEX I'Pa)/1aH;

IIOHMMAaTh M JIEATEIBHO BBIPAXKATh LEHHOCTh MEXHAIMOHAIBHOIO,
MEXPEIUTMO3HOIO corjacus JIIoAed, HaponoB B Poccum, Bectu auanor c
JIOJbMU DPa3HbIX HALMOHAJIBHOCTEW, OTHOLICHUS K PEIUTMUA U PEIUrHO3HON
NPUHAJUIEKHOCTH, HAXOAWUTh OOIMME WEeIH U COTPYAHMYATh JUISL UX
JNOCTHKEHUS,

OpPHEHTHPOBAThCA Ha CO3JaHHE YCTOMYHMBOM CEMbU Ha OCHOBE
POCCHICKUX TPaJUIMOHHBIX CEMENHBIX LICHHOCTEH; MOHUMATh Opaka KaK COr3a
MY KYUHBI U KCHIIWHBI JJIsI CO3aHUs CEMbH, POKJICHHS U BOCIIUTAHUS B CEMbE
JNEeTel; HENpuATHs HacWiusig B CEMbE, yX0Ja OT  POAUTEIBCKOU
OTBETCTBEHHOCTH;

obnanate CGOPMUPOBAHHBIMU TPEACTABICHUSAMU O IIEHHOCTH H
3HQYEHUU B OTCYECTBEHHOW M MMPOBOU KYJIBTYypPE S3BIKOB W JIMTEPATyphl
HaponoB Poccum, NEeMOHCTpUpPOBATH YCTOMYMBBIM HMHTEPEC K UYTECHUIO KakK
CPEACTBY MO3HAHUS OTEUECTBEHHOM U MUPOBOM AyXOBHOM KYJIBTYPHI.

DcTeTNYeCcKOe BOCIIUTaHUE:!

BbIpaXKaTh [IOHMMAaHUWE LIEHHOCTH OTEYECTBEHHOIO W MHMPOBOIO
HCKYCCTBAa, POCCUMCKOTO U MUPOBOTO XYyJI0KECTBEHHOTO HACIIENS;

MPOSIBIIATh BOCIIPUMMYHMBOCTh K Pa3HbBIM BHJAAM HMCKYCCTBA, NOHUMATh
SMOLMOHAIIBHOTO BO3JEHUCTBUS UCKYCCTBA, €TI0 BIIMSHUS Ha MOBEICHUE JIIOACH,
YMETbh KPUTUYECKH OLICHUBATH 3TO BIIASHUE;

IPOSIBIIATH TTOHUMAHHME XYJIOKECTBEHHOM KYJBTYpPhl KaK CpEACTBa
KOMMYHUKAIIMM ¥ CaMOBBIPAKEHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHHS
HPABCTBEHHBIX HOPM, LIEHHOCTEN, TPAAULIUN B UCKYCCTBE;

OpPUEHTUPOBATBCA HA OCO3HAHHOE TBOPYECKOE  CaMOBBIPAKEHHE,
pealn3alnio TBOPUECKUX CIIOCOOHOCTEH B pa3HBIX BUIAX MCKYCCTBA C YUETOM
POCCUIMCKHX TpPaJWLMOHHBIX JYXOBHBIX W HPaBCTBEHHBIX LIEHHOCTEH, Ha
ACTETUIECKOE 00YCTPOICTBO COOCTBEHHOTO OBITA.

dusnueckoe BocnHUTaHue, (OPMUPOBAHHUE KYJIbTYpbl 370POBbS U
HMOILIMOHAIBHOTO OJIarOnoTyyus:



MIOHMMATh U BBIPAXKaTh B MPAKTUYECKOU NEATEIbHOCTH LIEHHOCTh KU3HH,
30pOBbsi W OE€30MAaCHOCTH, 3HAUYECHHUE JIMYHBIX YCUJIMH B COXPaHEHUH U
YKPEIUIEHUH CBOETO 3I0POBbS U 300POBbS APYTUX JIFOACH;

cOOJII0JIaTh MpaBUiia JIMYHOM W OOIIECTBEHHOM 0€30MacHOCTH, B TOM
gucie 0€30MacHOTO MOBEACHUS B MH(DOPMAITMOHHON CpEJIE;

JEMOHCTPHUPOBATH HABBIKUA PEQIIEKCHU CBOETO COCTOSHUS ((hHU3UIECKOTO,
AMOIMOHAJILHOTO, TCUXOJOTHYECKOT0), COCTOSHUSA APYrUX JIIOAEH C TOYKH
3peHuss O€30MacCHOCTH, CO3HATEIBHOTO YIPABJICHHS CBOUM 3MOIIMOHAIBLHBIM
COCTOSIHUEM, pa3BHBaTh CHOCOOHOCTH aJalTUPOBATBCS K  CTPECCOBBIM
CUTyalldsiM B OOIIEHUHU, B PA3HBIX KOJUJICKTHUBAX, K MEHSIOIIUMCS YCIOBUSM
(commanbHBIM, HHOOPMAIIMOHHBIM, TPUPOTHBIM).

TpynoBoe BociuTaHUE:

yBaXkaThb TPYH, Pe3yJbTaThl TPyJa, TPYJIOBble U MpodeccuoHaIbHbIC
JOCTUKEHUS CBOMX 3E€MJISIKOB, MX BKJAJl B Pa3BUTHUE CBOETO IOCEJICHMUS,
Kpast,CTPaHbl, TPYIOBbIE JOCTUKEHUS POCCUICKOTO HApOa;

MPOSIBJISITH  CIIOCOOHOCTh K TBOPYECKOMY CO3MJIATEILHOMY COIMAIBHO
3HAYUMOMY TPYAY B JOCTYMHBIX IO BO3PAacTy COLUHUAIBHO-TPYAOBBIX POJISX, B
TOM YHCJI€ MPEANPUHUMATENBCKON JEATEILHOCTA B YCJIOBHUSX CaMO3aHITOCTH
I HAEMHOTO TPY/a;

OPUEHTUPOBATbCS HA  OCO3HAHHBIM  BBIOOp  cdepsl  TPYAOBOH,
podheCCUOHATIBHON JIEATEIbBHOCTH B POCCUMCKOM OOIIECTBE C YUETOM JIMUHBIX
YKU3HEHHBIX IAHOB, MOTPEOHOCTEN CBOEH CeMbH, 0OIIECTRA.

DKOJIOTMYECKOE BOCTIUTAHUE:

JEMOHCTPUPOBATh B TMOBEIECHUU CHOPMHPOBAHHOCTH 3JKOJIOTHUYECKOU
KyJbTypbl HAa OCHOBE TIOHUMAHHS BJIUSHHS COIMAJIBbHO-?)KOHOMHYECKUX
IIPOLIECCOB HA MPUPOJTY, B TOM YHCIIE HA TNI00ATHHOM YPOBHE, OTBETCTBEHHOCTD
3a JICUCTBUS B IPUPOJHOMU CPEAE;

BbIpaXaTh JESATEIbHOE HENpUsTHE ACHUCTBUM, TMPUHOCAIINX BpeEN
IPUPO/IE;

NPUMEHSITh 3HAHUSA €CTECTBEHHBIX W  COUMAIBHBIX HayK JJIA
Pa3yMHOT0,0€pEeKIUBOTO  MPUPOJONOJIB30BaHUSI B  OBITY, OOIIECTBEHHOM
MPOCTPAHCTBE.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

JEATENIbHO BhIpaKaTh MMO3HABATEIIbHBIC MHTEPECHI B Pa3HBIX MPEAMETHBIX
00J1acTsIX ¢ Y4ETOM CBOMX MHTEPECOB, CIIOCOOHOCTEM, TOCTUKECHHUI;

o0JlajaTh MPEJICTAaBICHUEM O COBPEMEHHOM HAy4YHOM KapTHHE MHDa,
JOCTUKEHUAX HAYKM U TEXHUKH, apTyYMEHTHUPOBAHHO BBbIPAXXaTh MOHUMAHHE
3HAUYCHUS HAYKH B JKU3HU POCCUHCKOTO OOIIECTBA, OOECIICUCHUH €ro
0€30MacHOCTH, TYMaHUTAPHOM, COIIMATTEHO-DKOHOMHYECKOM pa3BUTHH Poccuu;

JIEMOHCTPUPOBATh HABBIKM KPUTHUYECKOIO MBIIUICHHS, OMNPEACICHUS
JI0OCTOBEPHOM HayYHOW MH(POPMAIIUU U KPUTHUKH aHTUHAYYHBIX TIPEICTABIICHUN;



Pa3BUBATb W IIPUMCHATHL HABBIKH Ha6J'II-0I[eHI/ISI, HAKOINICHHUA H
CHUCTCMAaTU3alln1 (1)3,KTOB, OCMBICJICHHS OIIbITA B CCTGCTBGHHOH&Y‘IHOﬁ )41
FYMaHI/ITapHOI\/’I o0acTax ITIO3HaHMH:I, I/ICCJICI[OBaTe.TILCKOI\(JI JACATCIIBHOCTH.
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