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10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpPUU. 1Ouka, TMpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKaroIInecs,
MapajyiebHbIE M CKpeluBaromuecs mnpsmeie. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPAMBIE B MPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOoJ MEXKAY MNOpPsIMBIMU B IPOCTPAHCTBE.
[TapatenbHOCTH IJIOCKOCTEM: MapaJiyIeIbHbIC TJIOCKOCTH; CBOICTBA
napayienbHbIX TUIockocTel. [Ipocteifmme mnpocTpaHCcTBeHHBIE (DHUTYpBl Ha
TUIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenunesi; ToCTPOCHHE CEUCHU.

[TepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPHNECHAMKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
NEPICHAUKYJIIPHOU IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIHUsS  (QUrypsl Ha  IUIOCKOCTb.
IlepneHauKyISIpHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

MHOrorpaHHuKHU

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsMas U HAKJIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuiejienune]l 1 ero coucrtsa. [lupamupa: n-yroimpHas nupamuja, TPpaHd |
OCHOBaHME MUPAMU/IbI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHasg mnupaMuaa. OJIEMEHTbl TMpu3Mbl W nupamuibl. [IpaBunbHbIC
MHOTOTPaHHUKHU: TOHSATHE MPAaBWJIBHOTO MHOTOTPAaHHMKA; MPAaBWIbHAS MpU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTrOjbHAsA NUPAMUAA W MPABUIbHBIN
terpasap; KkyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
nonexka’ap v ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.

CumMmeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  OJJEMEHThl CUMMETPUM B MHUpPaMHJax, MOapajljieenuIeax,
IIPAaBUIbHBIX MHOIOTPAHHUKAX.



Breruncienne 571€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WMAroHaid, YIJIBL.
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIONalb OCHOBAaHUW, TeopeMa O OOKOBOM TOBEPXHOCTH MNPSAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopemMa O Iulomaau yceu€HHOW mmpamuasl. llonstre 00 o00BEMe. OO0BEM
MAPAMHUJIBI, TPU3MBL.

[logo6upie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KITACC

TeJsia Bpalenus

Hunusapuyeckas MTOBEPXHOCT, oOpazyroriue UJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOU MOBEpXHOCTU. [luamHap: ocHoOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
OBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHME U BepllMHA, 00pa3yrolias
U OChb, IUIOWIAJb OOKOBOM U TMOJHOM TIOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3syrollue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETp; IUIOMIAIb MMOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxenue chepbl U MIOCKOCTH; KacaTelibHas TJIOCKOCTh K cdepe;
IJI0IIAb CEpPHI.

N300paskenne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka nMIMHIpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpAalllCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 06bEMe
MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeActBus u3 He€. OObEM LUIMHIpA,
KoHyca. O0OBEM 11apa U 1ioaab cQephl.

[Togo6ubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TT0I00HBIX TEJI.

Ceuenuss mwiMHApa (MapaUieIbHO M TEPHNEHIUKYJSPHO OCH), CEYCHUs
KOHyca (mapajulebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PaszioxkeHne BEKTOpa Mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. IlpaBwio mapawienenunena. Pemenwe 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJl JEUCTBUI ¢ BekTopamu. lIpsMoyronbpHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaXx. YToil Mexay Bekropamu. CKalSpHOE IMPOU3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH M IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a]1a4.



IHJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4eOHOIro IpeaMera
«MaremaTrka» XapakTepU3yITCS:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIEeCTBA, MPEJICTABICHUEM O
MaTeMaTHYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
Mpoleyp TpakaaHckoro oOmiecTBa (BBIOOPHI, OMNPOCHI U TMpP.), YMEHHEM
B3aMMOJICICTBOBAaTh C COLMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKIIUSIMHA 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUHCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLIIOMY M HACTOSILIEMY POCCUMCKOM MaT€MaTUKH, LIECHHOCTHBIM OTHOLIEHUEM
K JOCTHKECHUAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKONW MAaTeMaTU4EeCKOU
IIKOJIBI, K KCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHMWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy ayIIETO.

JcTeTHYecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHHU, pacCcyXICHUN;
BOCIIPUMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIIeKTaM Pa3jWYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEXXHUM 3aHATUN U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); bu3nyecKoro
COBEPILIEHCTBOBAHHUS, npu 3aHATHIX CHIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LIEHHOCTH TPYIOIIO0US; WHTEPECOM K
pasnuuHbiM  cpepam  TPOPECCUOHATIBHOW  JIESITEIbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W e€ TMPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUI0 U
caM000pa30BaHUI0 Ha MPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PELICHUH NPAKTUYECKUX 3324 MaTEMATUUYECKON HAIPAaBICHHOCTH.

IKOJOrHYECKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO OIKOJIOTHYECKON KYyJIbTYyphl, TMOHWUMAHHEM BIWSHHUS
COLMAIBHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpelbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoldIieM;
OpPUEHTALIMEN HA MPUMECHEHUE MATEMATUYECKUX 3HAHWUW Ui PELICHUS 3a7ay B
0o0JaCTH  OKpY)KAromel Ccpeapl, IUTAaHUPOBAHUS TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPebl.

LleHHOCTH HAYYHOI'0O MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OONIECTBEHHOW TMPAKTUKH, TOHUMaHUEM
MaTeMaTUYECKON HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTaroB ¢
pa3BUTHA WM 3HAYMMOCTH JJI Pa3BUTHS LUMBWINW3ALWU; OBJIAJICHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKON KyJIbTypOMl KakK CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MHPOCKTHYK) W HCCIEAOBATEIBCKYIO AEATEIIbHOCTH
VHJIMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHMS MPOTPaMMBI y4eOHOTO MpeaMeTa
«Marematukay XapaKTEPU3yIOTCS OBJIaJICHUEM YHHUBEPCaTbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vwuueepcanvmvie  noznasamenwvhvle  Oeticmeusi,  obecnedusaiom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 0Oyuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJlcalowe20  Mupda,  NpPUMEHeHue  J102U4eCKux,
uccuedosamenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Bba3oBble Jioruyeckue aeiicTBUS:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUIECKUX
OOBECKTOB, TOHSATHH, OTHONICHUH MEXIY MOHITHIMH, (OPMYIUPOBATH
OTpe/leNiCHUs]  TOHSTHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPH3HAK
KJaccu(pUKauy, OCHOBaHUA Il OOOOIIEHHS U CPaBHEHUs, KPUTEPHUH
MPOBOAMMOIO aHAIN3A;

e BOCIpHUHHUMATH, (OPMYJIUPOBATH W  TPEeOOpPA3OBHIBATh  CYXKICHUS:
YTBEpAUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NpOTUBOpeYHsl B (akTaxX, NaHHBIX, HAOMIONCHUSIX U YTBEPKICHUSX;



npejuiaratb ~ KpUTEpUM  JUISl  BBIABJICHUST ~ 3aKOHOMEPHOCTEM U
[IPOTHUBOPEUHN;

e JleNaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeNbCTBA MaTeMaTU4eCKUX
YTBEPXKJICHU (MPSMBIE U OT IPOTUBHOIO), BHICTPANBATh aPTyYMEHTAIIUIO,
MPUBOAUTH TPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBO/IbI;

e BBIOMpATH cnoco0 pelieHus yuyeOHOM 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HauOoJIee MOAXOMAIUNA C YYETOM
CaMOCTOATENBLHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibCKue 1eiiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUE, MpoOIemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUTAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
Oo0OBbEeKTa, SBJICHMS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXAy
00bEeKTaMH, SBICHUSMH, MPOIIECCAMMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIICHUS M BHIBOJBI TTO pe3yjIbTaTaM
MPOBEAEHHOTO HAOMIOEHUS, HCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATh
MPENOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmei:

e BBIBIATH JACPUIUTH UHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIPOC U JJIsI PEILICHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO W3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH WH(OPMAIUIO
Pa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B pa3IMYHbIX (hopMax,
WJUTIOCTPUPOBATH rpauuecKi;

e OILICHUBATH HaJIEKHOCTh uH(bOpMAaIIH o CaMOCTOSITETILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KoMMyHukamuenwvle Oeucmeus,  00ecnedusarom

cpopmMuposaHnocms COYUATLHBIX HABLIKO8 00)YAIOUUXCAL.

OO0menne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXKIACHHSI B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3yJbTaT;

B X0J1€ 00CY’KJEHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE HA TIOUCK
pEUIEHUsA; COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JIPYyTHUX
YYaCTHHKOB JHaora, OOHapy»KMBaTh pa3jinyue U CXOJCTBO MO3ULUM; B
KOPpEKTHOH popme popMyTupoBaTh pa3HOIIACHUS, CBOU BO3PAXKECHUS;
NPEACTAaBIATh  pE3yJbTaTbl  pPEIICHHWs  33Ja4d,  SKCIEPHUMEHTA,
UCCJEIOBAHMSI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHAMBHUIYAIBHON pabOThI MPHU pElIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH I1eITh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeAesaTh BUABI padOT, JOTOBApPUBATKLCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHU,
«MO3TOBBIC IITYPMbI» W WHBIC); BBINOJHATH CBOK YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOW JIEHCTBHUS C JAPYTHMH YJICHAMU KOMAaHJIBI;
OIICHMBATh KA4e€CTBO CBOETO BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oelicmaus, obecneuusaiom

dopmuposaHnue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a41, BEIOUPATh CIIOCO0 pelIeHHsI
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YU4ETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIaACThL HaBbBIKaMHU MO03HABATEIbHOU pe(bHGKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX JIEUCTBUM U MBICIUTEIBHBIX IMpoHecCCOB, UX PE3YJIbTATOB,
BJIaACThb criocobamMu CaMOIIPOBCPKH, CaMOKOHTpPOJIA  IIpoHecca H
pe3yiibTaTa pCIICHUA MaTEeMaTHUYECKOM 3aJa4u,

npeaABUACTb TPYAHOCTH, KOTOPBLIC MOTI'YT BO3HUKHYTb IIpH PCIICHHUN
3ala4yd, BHOCHUTbL KOPPCEKTHUBbBI B ACATCIBHOCTL Ha OCHOBE HOBBIX
O6CTO$IT€JIBCTB, JaHHBIX, HaﬁﬂeHHBIX OI_[II/I6OK, BBISIBJICHHBIX pr&HOCTeﬁ;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSM, OOBSICHATH
MIPUYUHBI JTOCTHKECHHUS WIM HEAOCTHXKEHHUSI PE3YIbTATOB NEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MOHATUAMHU: TOUYKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/a4.

OneprpoBaTh MOHATUAMU: MAPAIIETBHOCTD U HEPIEHANKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBarh B3aMMHOE pPacHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM: JIBYIPAHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JIBYIPAHHOIO yIJia; rpajaycHas Mepa
JIBYTPAHHOIO yIJia.

OnepupoBarh IOHATUSAMHU: MHOTOIPDAHHMK, BBIIYKJIBIA M HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTbl MHOT'OI'PaHHUKA, IIPABUIIbHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHbBIE BHUAbl MHOTOIPAaHHHUKOB (IHpaMuJa; NpU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenumne, Ky0).

KnaccupunupoBat ~ MHOTOrpaHHMKH,  BBIOMpasl ~ OCHOBaHHUS s
KJaccUPUKauy (BBIITYKJIbIE W HEBBINYKIblE MHOTOIPAaHHUKH; IPaBUIbHbIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajuieIenuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO]I CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJE/IOB, BBINOJHATh
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKIEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
aIropuT™MaM, IPUMEHSS U3BECTHBIE AHAJIUTUUECKUE METOJbl IpPU PELICHUU
CTaHJAAPTHBIX MAaTEeMaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXIY IBYMS
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMUCA MTPSMBIMHU.

Pemarp 3a1aun Ha HaxOXKJAEHUE N'€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAAPTHBIX ~ MaTeMaTUYECKUX 3aJa4 Ha BBIYKMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIMUMHUCA MPAMBIMH, MEXIYy MPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YTIJIOB.



Boraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuza) ¢ TOpuMeHeHueM (OpMyJ; BBIYHUCIATH COOTHOIICHUS MEXKIY
TUIONIA/ISIMU TIOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE;, LIEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekats, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUICCKUX
3a7a4, MMPEANOJIararoluX HECKOJIBKO IIAar0B PEIICHUs], €CIIA YCIOBUs IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTr MpoCTEHIIME NPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPH PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBoaUTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE U
KU3HH, pACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh MOMyYEHHbIC 3HAHUS Ha IPAKTUKE: AHAIU3UPOBATH pPEAIbHbIC
CUTyallul W IMPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOWUCKA PELICHUS
MaTeMaTU4ecKu CQOPMYJIUPOBAHHON TPOOJIEMBI, MOJAEIUPOBATh peabHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
HCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KJIACC

OmneprpoBaTh MOHATHUSAMHU: WIHHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromme
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIIMHJADP;,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrolre KOHMYeCKON OBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOMYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxKeHne chephl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHUE IAPOBOrO CIIOS, BHICOTA IIAPOBOIO CJIOS;
LIAPOBOU CEKTOP.

Borancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POopMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIIMCAaHHBIK B cdepy u
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpAIlICHUS.

BbraucnsaTh COOTHOLIECHHUST MEXIy IUIOMAIASIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.



N300pakate u3ydaemble (GUTyppl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BBITIOIHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIIICHHUS.

W3BnekaTh, HMHTEPIPETHPOBATH M IPeoOpa3oBBIBaTh HH(POpMAIHMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (pUrypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B TPOCTPAHCTBE.

BeIMOTHATE JEHWCTBUSA CIOKCHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHH 00J1a/1at0T.

[TpumeHATH TpaBUIIO MapajuieIcIuIea.

OnepupoBaTh MOHATHIMU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIYJh BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMITJIAHAPHBIC
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TIPOM3BEACHHE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIApPHOE TMPOU3BEJCHUE, pPACKIaAbIBAaTh BEKTOpP IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3a/1aBaTh MIIOCKOCTh YPABHCHHEM B JICKQPTOBOH CUCTEME KOOPIUHAT.

[IpumeHsaTs TeoMeTpudeckue (aKThl IS PEIMICHUS CTEPEOMETPHUUCCKUX
3a/1a4, MPEANOIararoiX HECKOJIBKO MIaroB PEIIeHUs, €CIIA YCIOBUS MPUMCHCHHUSI
3a/1aHbBI B SIBHOH (hopme.

Pemate mpocreiinme reoMeTpUYECKUE 3aayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemrarp 3amaum Ha I0Ka3aTelIbCTBO MATEMAaTHYCCKHUX OTHOIICHHH M
HaxO0XXJICHUE TCOMETPUICCKUX BEIUYHMH 110 00pa3liaM WIN aropuTMam, IPpUMEHSIS
M3BECTHBIC METO/IBI IIPH PEIICHUHU CTaHIAPTHBIX MaTEMaTHYCCKUX 3a/1ad.

[IpumeHAT, TpOCTEHIIME TMPOTrpaMMHBIC CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIIOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUICCKUX 3a71a4.

[IpuBOIUTE TPUMEpPHl MaTEMaTHUYECKHUX 3aKOHOMEPHOCTEH B TMPHUPOJAE U
’KU3HU, PacTio3HABATh MPOSIBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpumMeHsATh TONMyYEHHBIC 3HAHUS HA TPAKTHUKE: aHAIM3UPOBATH pPEabHBIC
CUTyalll W TPUMEHSTh W3yYCHHBIE TIOHATHS B TMPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYJIHPOBAHHON MPOOJEeMBl, MOJEIUPOBATh peabHbIC
CUTyallMM Ha S3BIKE TCOMETPHUM, HWCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, ammapara aareOpsl; peniaTh
MPaKTHYECKHE 3a7a9H, CBI3aHHBIC C HAXO0XKICHHEM T'€OMETPHUICCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
KonTtpoibh IIpakTHyeck
n/n NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboTbl
pecypchl
bub6nuoreka [JOK
! Baezenue B crepeomerpiio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapayienbHOCTBh NPSIMBIX U IUIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepnieHAUKYISPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [{OK
4 VYTIiabl MEXAY NPAMBIMU U IIJIOCKOCTAMH 10 1 https://m.edsoo ru/1¢209e37
bubnuoreka [JOK
> Muororpantmui 1 ! https://m.edsoo.ru/1¢209¢37
, bu6mmoreka [{JOK
6 06 9 1
PEMPI MHOTOTPAHHHKOB https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: CeueHUsI, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P | » P y https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0



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

11 KVIACC

KoangecTBo uacoB DJIeKTPOHHbIE
HanMeHoBaHHe pa3aesioB H TeM ndposble
Ne i/ ™ PasA Koutpoasnsl | IlpakTHyecku (ipp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI e padoThbI
pecypchl
bu6mmoreka [JOK
1 Tena spauenns 12 https://m.edsoo.ru/1¢209e37
" bubnmoreka [JOK
2 O6nEnEr e > I https://m.edsoo.ru/1¢209¢37
3 BekTopbl ¥ KOOPAMHATEI B IPOCTPAHCTBE 10 1 bubmmorexa IIOK
P pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwue, 060061IIEeHNE, 7 | bu6mmoreka [JOK
CUCTEMAaTU3alus 3HaHUI https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBo yacoB DJIeKTPOHHbIE
Jara
Ne Kountpoan uudposbie
Tema ypoka IMpakTHuec U3Y4eH
n/n Bceero HbIe o0pa3oBaTe/bHbIE
Kue padoThl | Hs
padoThI pecypesl
OCHOBHBIE TIOHSATHUSI CTEPEOMETPUH: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuiia
1 300paxe a pUCYHKaX: U300paxe 1 bubmmorexa [JOK
u HUS HA PUCYHKaX: U HUS
p . pucy p https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapajiebHbIX MPSIMBIX
(OTPE3KOB), CepeaNHBI OTPE3Ka
) [TonsiTus: nepecekaronirecs miIOCKOCTH, 1 bubnunoreka [JOK
TEPECEKAIOIIMECS NIPSIMasi U TNIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTus: nepecekaronirecs miOCKOCTH, 1 bubnmoreka [JOK
MEPECEKAIOIIMECS IPSIMAsi ¥ TNTIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'paHHUKaMH,
4 300pakKeHNE MHOTOTpa OB Ha 1 bubmorexa HOK
u JKEHUE MHOTOT'PaHHUKOB H
p P https://m.edsoo.ru/a63959%d
PUCYHKAX, Ha MPOCKIIMOHHBIX YePTEIKAX
Hauanpabie cBenenus o kyOe U mupamusie,
5 nx pa3BépTku U Moaenu. CeueHus 1 bubmmorexa LHOK
pasBep ' https://m.eds00.ru/b30dff38
MHOTOTPaHHHUKOB
Hauanpabie cBeenus o ky0e u mupamusie,
6 HUX pa3BEPTKU U Moxeianu. CeueHus 1 buGnnorexa [IOK
passep ‘ https://m_edsoo.ru/3d8ffd32
MHOTOTPaHHHKOB
[TonsiTue 06 akcHOMaTHYECKOM OCTPOSHUU
7 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U 1 bubnmorexa [JOK
P TpHH: P P https://m.edsoo.ru/Occ5cdfe
CJICJICTBUS U3 HUX
8 [TonsiTHe 06 AKCHOMATHYECKOM MOCTPOCHUH 1 bubnuoreka [{OK



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

CTCPCOMCTPUU: AKCUOMBI CTCPCOMCTPUHN U
CJICOCTBUS N3 HUX

https://m.edsoo.ru/239¢8cb4

[TonsiTHe 06 aKCHOMATHYECKOM MOCTPOCHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U bubmmorexa [JOK
https://m.eds00.1u/65c¢6b106
CJICJICTBHSI M3 HUX
[TonsiTue 06 akCHOMATHYECKOM TOCTPOSHUU
10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUH U bubmmorexa [JOK
https://m.edsoo.ru/258fc245
CJICJICTBHSI U3 HUX
B3anMHoOe pacnonoxeHue npsMbIx B
11 MPOCTPAHCTBE: NEPECEKAIOIINECH, bubmmorexa [JOK
https://m.edsoo.ru/1a2520f6
napajuieIbHbIC M CKPEIIUBAIONITUECS TTPSIMbIE
[TapaniensHOCTh MPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMAPAJUICIbHBIE IPSIMbIE B bubnmoreka [JOK
MPOCTPAHCTBE; MAPAIIEITBHOCTD TPEX https://m.edsoo.ru/93ad36b3
IPSIMBIX
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH B
13 npoctpaHcTie: [lapamienbHOCTh IPSAMON U bubmorexa LHOK
https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTI1bl ¢ COHANpPaBIEHHBIMU CTOPOHAMU bubmmorexa [JOK
https://m.edsoo.1ru/9f4071b9
15 Yroa Mexay NpsMbIMHU B IPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/fe733862
16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE bubmorexa HOK
https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEN: bubnuoreka LIOK
MapaJuIeNIbHbIE TNIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa mapauIebHBIX TUIOCKOCTEH bubmmorexa [JOK
https://m.edsoo.ru/e504d656
19 [Tpocreiimme MpocTpaHCTBEHHBIC (DUTYPHI HA bubmuoreka [{OK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4

IUIOCKOCTH: TETPadAp, KyO, mapajuiesienume,

https://m.edsoo.ru/4a28dc02

20 [Toctpoenue ceuenuii bubmmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoenne cetennii https://m.edsoo.ru/ec26feSd
KoHntponbHas padora mo teme "[Ipsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE. bubmmoreia LIOK
. https://m.edsoo.ru/9a0a%e56
[lapamienbHOCTh OPSIMBIX U IJIOCKOCTEN"
” [lepneHAUKYISIPHOCTD MPSAMOM U INIOCKOCTH: bubnuorexa LIOK
[EPIECHIUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
4 [IpsiMble napasienbHble U bubnuorexa LIOK
MEPHEHINKYIIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [IpsimMble nmapasnienbHble U bubnuoreka LIOK
MIEPIEHIUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak neprneHuKyJIIpHOCTH IPSIMON U bubnuorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Tpu3Hak neprneHuKyJIIpHOCTH IPSIMON U bubnuoreka LIOK
IUIOCKOCTH https://m.edso0.1u/79165d15
)3 Teopema o psiMOii TEPIIEHAUKYISIPHON bubnmoreka [JOK
TUIOCKOCTH https://m.eds00.1u/635¢5087
29 Teopema o psiMOIi IEPIIEHAUKYISIPHON bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o psIMOIi TepIIEHAUKYISIPHOU bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKIOHHBIE: PACCTOSIHUE
31 oT ITjoqxi ,I[OyHH(P;CKOCTI/I, paCCTOfI)HI/IC oT bubmmorexa [JOK
. https://m.edsoo.ru/33c¢477d3
IIPSIMOM 10 TIOCKOCTH
32 [TeprieHaAMKYISIp M HAKJIIOHHBIE: PACCTOSIHUE bubnmuoreka [JOK

OT TOYKH O INIOCKOCTH, paCCTOSAHUC OT

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02

IIPSIMOM 10 INIOCKOCTH

HepneH/:[I/H(leﬂp 1 HAKJIOHHBIC: pACCTOAHUC

bu6mmoreka [JOK

33 oT TO‘IIfI/I JI0 TUIOCKOCTH, PACCTOSTHUE OT hitps://m_edsoo.ru/aSh7b8e3
IPSIMOM 0 TNIOCKOCTH
[lepnieH UKy Islp ¥ HAKJIIOHHBIE: PAaCCTOSTHUE
34 oT I;O‘{Klil ,IIOyHJII())CKOCTI/I, paCCTOSII)HI/Ie oT bubmmorexa LIOK
N https://m.edsoo.ru/dbee22bc
IPSIMOM 10 TJIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXIY MPSIMOit bubnmoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TMHEUHbIN yrom bubmuoreka [IOK
JIBYTPaHHOI'O yIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbII yroi, TMHEHHbIN yrosi bubmmorexa [IOK
JIBYTPAHHOTO yIJa https://m.edsoo.ru/c7c777ed
38 [IepneHAUKYISIPHOCTD IIJIOCKOCTEN: PU3HAK bubnnorexa [IOK
MEPIECHINKYJISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TepneHAUKYISIPHOCTD MIJIOCKOCTEN: MPHU3HAK bubnnorexa [IOK
MEPIECHINKYJISIPHOCTH JBYX IJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHaAUKYISIPHOCTD MIJIOCKOCTEN: MpU3HAK bubmuorexa [JOK
NEPIECHIUKYIISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX nEpHEHAUKYIISIPAX bubnmoreka LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX nepHneHANKYISIPax bubnroreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx nepneHAuKyIsIpax Bubnmoreka LIOK
https://m.edsoo.1u/9f246736
Konrpomnbnas padora mo remam
44 "IlepneHAUKYISIPHOCTD MPSIMBIX U bubnuoreka LIOK

wiockocTe" u "YTibl MEXIY NPSIMBIMU U
IJIOCKOCTSIMU"

https://m.edsoo.ru/5b971ef3
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IlousTe MHOTOT PaHHHUKA, OCHOBHBLIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U

bubmuoreka [{OK

5 HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOIOTpaHHMKA
[Tpusma: n-yrosibHas npusma; rpaHu U
46 OCHOBAHUS NPU3MBI; IPsIMasi U HAKJIOHHAs bubnuorexa LIOK
IIpU3MbL; OOKOBasI U MOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI
47 [Tapannenenunen, NpsSMOYToOJIbHBIHN bubnuoreka LIOK
TapaJuleJIenuIe]l U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuja, TpaHu U
43 OCHOBAHUE MUPAMUJIBI; OOKOBas U TIOJTHAS bubmmoreka [JOK
MMOBEPXHOCTh MUPAMU/IBI; TPABUIILHASA U https://m.edsoo.ru/fblcd0as
yCEeUEHHAs IUpaMuIa
IIpaBuIIbHBIE MHOTOIPAHHUKH: ITOHATHE
MPAaBUJIBHOTO MHOTOI'PaHHUKA; TPaBUIIbHAS
49 IIpU3Ma U NpaBUIbHAS IHPAMUA; bubnroreia LIOK
https://m.edsoo.ru/074c8865
IIPABWJIbHAS TPEYTOJIbHAS IIPAMHUIA U
IIPaBUJIbHBII TeTpasp; KyO
IIpencraBieHue 0 NpaBUIbHBIX
50 MHOTOTpaHHMKaX: OKTa’ap, NOAEKadIp U bubnmorexa LOK
https://m.edsoo.ru/a0fdd5bf
HKOCadIIp.
CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, TPSIMOMH, TNIOCKOCTH.
51 DJeMEHThl CUMMETPUH B IMPAMUAAX, bubmmorexa [JOK
https://m.edsoo.ru/b9e777d9
napajulesenuIe1ax, NpaBUIbHbIX
MHOIOTpaHHHMKaX
5 Brruncnenue 31€eMEHTOB MHOTOTPaHHHUKOB: bubnuoreka LIOK

pE€Opa, MMaroHaJM, yribl

https://m.edsoo.ru/6¢cdbecef
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[Tnomans GOKOBOI MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTU IIPSAMOM IPU3MBI, IIJIOIIA/b

bubmuoreka [{OK

53
OCHOBaHUi1, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MIOBEPXHOCTH MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 [IOBEPXHOCTHU NPAaBUIILHOW NMUpaMUIbI, bubnuorexa LIOK
TeopeMa o IIouaau OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOW MUPaMUJIbI
55 KonTponbhas pabora no teme bubnuoreka LIOK
"MHororpanHuku" https://m.edsoo.ru/a95£5¢04
N bubmuorexa [JOK
IT
36 onsiThe 06 0bpime https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
37 OOnEm mpamnte! https://m.edso00.ru/235171b3
. bubnuorexa [IOK
o8 OOBEM mipav https://m edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 OOnEm mpam el https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OOnEm mpamn o1 https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OOmEM pH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
2
6 O0nem mpr3met https://m.edsoo.ru/1e053890
. bubnuorexa [JOK
63 OOnEM pu3MEI https://m.edsoo.ru/482d3f51
64 Konrponbnas padora o reme "OO0bEMBI bubnuorexa LIOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpeHme, 00600IIEeHNE CHCTEMAaTH3AIUS bubmmoreka [JOK

3”Ha"uil. [loctpoenue ceueHuii B

https://m.edsoo.ru/098bedad
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MHOT'OT'PAHHUKC

[ToBTOpeHwue, 06001IeHNE cCHCTeMaTH3alus
3HaHWU. Beruncinenue pacCTOSHMN: MEXIY

66 BYMSI TOUKaMH, OT TOUKHU JO IIPSIMOU, OT 1 Bubmiorexa OK
ABY ’ 0 TIp ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO0 TJIOCKOCTH, MEXKTY
CKPEHIMBAIOIIUMHUCS IPSIMbIMU
bubnnoreka 1IOK
4! 1
67 TOroBas KOHTPOIbHas padoTa https://m.edso00.ru/b9146bc0O
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AIIHS
3HaHWI. Beuncnenue yrioB: Mexay
68 CKPELIUBAIOIIUMUCS IIPIMBIMH, MEXK, 1 Bubmorexa OK
P Hlv H p ’ oy https://m.eds00.ru/56765¢8b
MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoasnsie | IIpakTHyecku A bp
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIe
padoThI e padoThbI
pecypcsl
Cdepa u mwap: ueHrp, paauyc,

1 MaMeTp; IIOLAAb TOBEPXHOCTH 1 Bubmmorexa I[JOK
g P> ta P https://m.eds00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl u

bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTelbHasl INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momans chepbl

3 N3ob6paxenue chepsl, mapa Ha 1 bu6nuoreka [IOK
miockocTd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckasi MOBEPXHOCTb,

4 o0pa3yrolue UIHHIPHIECKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.1u/6054b8c¢1
MTOBEPXHOCTHU
Hunuuap: ocHOBaHUS B OOKOBas

5 MMOBEPXHOCTh, 00pa3yroIas U OCh; 1 bubnmoreka [JOK
TJI0MA b OOKOBOW M TMOJTHOM https://m.edso0.ru/188f6216
TTOBEPXHOCTHU
N3o0pakeHune mumHIpa Ha
miockocTh. Pa3BépTka muimuHapa.

6 CedeHust LIWINH, pa (HHOCKOCT}I,)}O 1 bubmorexa [JOK

H N AP ’ https://m.edsoo.ru/016e25¢b
napauieTbHON WK
MEPIEHIUKYISIPHON OCH IIMJIMHAPA)
7 Konuyeckas moBepxXHOCTb, 1 bubnuorexa [JOK

o0pazylomye KOHUYeCKon

https://m.eds00.1ru/c94ba09b
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MOBCPXHOCTHU, OCb U BCPIINHA
KOHMYECKOM IIOBCPXHOCTHU

Konyc: ocHOBaHuE U BEpIINHA,

8 o0pa3yrolas U 0Ch; IO bubmmorexa [JOK
N N https://m.edsoo.ru/897dd3b2
OOKOBOH M MMOJIHOW TOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yoIue u
9 BBICOTA; OCHOBaI-i]I/IH u gOKZBaL;I bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHne koHyca Ha
miockocth. Pa3BépTka koHyca.
Ceuenust KoHyca (TJIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, IPOXOASIIEH yepes
BEPILKHY)

1 KomMb6unanus ten BpamieHus u bubnmoreka [JOK
MHOI'OT'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHH1K, ONMUCAHHBIN OKOJIO

12 cdepsr; chepa, BIUcaHHAs B bubnuorexa [JOK
MHOTOTPAaHHUK WJIU B TEJO https://m.edso0.ru/0b136158
BpallICHUs

13 [Tonstre 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOMCTBA 00BEMOB TE https://m.edsoo.ru/26a03tb7

N bubmuoreka [JOK
14 OOBEM IIMEAPE, KOHyCa https://m.edsoo.ru/5513d87b
N bubnmoreka [JOK
15 OOLEM mapa u nioman, chepet https://m.edsoo.ru/d189bde2
16 [TooGHBIE TENa B MPOCTPAHCTBE. bubnuoreka [IOK

COOTHOIICHUST MEKIY TUTOMIAISIMU
MTOBEPXHOCTEH, 00bEMAMHU

https://m.edsoo.ru/810cfleb
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MOOOOHBIX TEN

KOHTpOJ’IBHaH pa60Ta 110 TCMaM

bubmuoreka [IOK

17 "Tena Bpamienus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB buommorexa LIOK
https://m.edsoo.ru/23{4089
20 YMHOXKEHHE BEKTOpa Ha YUCIIO bubmorexa [OK
https://m.edsoo.ru/dee379¢eb
PasnoxxeHue BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM. bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuio nmapasuiesienumena
Pemenune 3ama4, CBSI3aHHBIX C
22 IIPUMEHEHUEM IIPAaBUIl ACUCTBUM C buomorexa LIOK
https://m.edso0.ru/5a827900
BEKTOpPAMHU
KoopanaaTtHO-BEKTOPHBINA METO
23 npn};}))emeHHH FGOMeprquKI/IX buommorexa LIOK
https://m.edsoo.ru/d3alfe30
3aja4
[IpsmoyronbHas cuctema
24 KOOPJHMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopaunatsl Bexktopa. [Ipocteiimue https://m.edsoo.ru/48db7058
3aJlauM B KOOpJIMHATaX
)5 VYron Mexay BEeKTOpaMH. bubnmoreka [JOK
CkaJisipHOE POU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexny bubnuoreka [JOK
NPSIMBIMU U IJIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonrtponbHas padora no teme
bu6mmoreka [JOK
27 "BekTopbl 1 KOOpJAMHATHI B

pocTpaHcTse”

https://m.edsoo.ru/77c¢22fc5
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IToBTOpenue, 0000IIeHNE U
cucreMaTu3auus 3HaHui. OCHOBHBIE

bubmuoreka [IOK

28 ¢burypsl, hakThl, TEOPEMBI Kypca ! https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHMEe, 0600IIeHNE U

79 cucremMaTtu3anus 3HaHuii. OCHOBHbIE 1 bubnmnoreka [JOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHH
[ToBTOpeHue, 0600IIEHNE U

30 CUCTEMaTHU3alMs 3HaHUM. 3a1aun 1 bubnmoreka [JOK
IUTAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpEeHME, 0000IIIEHNE 1

31 CHUCTEMaTH3aIMs 3HaHUH. 3a1a9n | bubnuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
penIeHus
IToBTOpEeHME, 0000IIEHNE 1

0 cucreMaTtu3anus 3HaHuil. OCHOBHBIE | bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEepEOMETPUH

bu6mmoreka [JOK

33 Hrorosas korTponbHas padota ! https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001EeHNE U 1 bu6mmoreka [JOK
CHUCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJTIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
npoBepseMor .
00pa3oBaTe/IbHON NMPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
0 pe3yJibTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUIMU: TOUYKA, MPsSIMasi, IJIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPHUM U CIIECTBUS U3 HUX MPU PEUICHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBarh MNOHATUSMHU: MAPALIEIBHOCTh W NEPHEHAUKYJISIPHOCTH
' NPSAMBIX U INTIOCKOCTEHN
74 KnaccuduimpoBaTh B3aMMHOE PACIONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHITUSIMU: BYIPAHHBIA YIOJ, TPAHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYTPaHHOTO YIJIa, IMHEWHBIN YroJl IBYTPAHHOTO YIJIa, TpajyCHas
Mepa ABYTPAHHOTO yria
76 OnepupoBaTh NOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbIN
' MHOT'OIPAHHMK, YJIEMEHThl MHOTOIPAHHMKA, IPABUJIbHBI MHOIOTPDAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHHUKOB (TIMpaMuia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapajuiesenume, Kyo)
KnaccudpunmpoBaTh  MHOTOTPAaHHUKH, BBIOWpas  OCHOBaHUS IS
- knaccuukanuu  (BBIMYKIbIE W HEBBIMYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHHUKHM, TMPSMbIE W  HAKJIOHHBIE TPU3MBI,
napajuieIenuneibl)
- OnepupoBatb MOHSTHUAMH: CeKyIas IUIOCKOCTb, CEYeHUe
' MHOT'OIPAHHHKOB
710 OOBACHATP NPUHIUIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHUKOB,
' HCIOJIB3YSl METOJ CJIEA0B
Ctpouth ce4yeHUsI MHOTOTPAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTY:
BUJ] CBEPXY, COOKY, CHU3Y
7.12 Pemrate 3a1aun Ha HaXOXJIEHHE T€OMETPHUECKUX BEJIWYHMH MO 00pasnam

WJIN aJIrOpUuTMaM, MNPUMCHSAA H3BCCTHBIC AHAJIMTHYCCKHUEC MCTOALI IIpU




peluieHU CTAHAAPTHBIX MATCMATHUYCCKUX 3ala4d Ha  BbIYHUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOI;'I, OT TOYKH J0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIUMUCA IIPAMBIMUA

7.13

PemraTs 3aaa4i Ha HaXOXACHHUEC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
Wi aJlropuTMaM, MNPpUMCHAA H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABI IIPpU
PEIICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB
MCKAY CKPCHIMBAOIIMUMUCA IMPAMBIMH, MCKIY HpHMOﬁ U IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupaMua) ¢ IpUMEeHEHHEM (OPMYJI, BEIUUCIIATh COOTHOIIEHUS
MEXKIY IUIOIIASAIMU IIOBEPXHOCTEH, o0BEMamu MOTOOHBIX

MHOI'OI'PAHHHUKOB

7.15

OnepupoBaTh MOHATHSIMH: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

IIJIOCKOCTb CUMMCTPUH, HECHTP, OCh 1 IIJIIOCKOCTh CUMMCTPUHU (bI/Il"prI

7.16

W3Bnekatp, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPeACTaBICHHYIO Ha

yepTeKax U pUCYHKAX

7.17

HpI/IMeHHTB TCOMETPHUICCKUC CI)aKTLI L peHICHUA CTECPCOMETPHUICCKUX
3aaa4, IMpCAroJararommux HCECKOJBKO HIaroB peucHusA, €CJIW YCJIOBHA

MIPUMEHEHHUs 3a/1aHbl B SBHOU (hopme

7.18

HpI/IMeHﬂTB HpOCTGfII.HPIC nNporpaMMHLBIC CpPpEACTBA H 3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKHUX 3a1a4

7.19

[IpuBOoauTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAC U

KM3HU, pAaCIIO3HABATh MPOABJICHUEC 3aKOHOB I'COMETPHU B UCKYCCTBEC

7.20

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA TIPAKTHUKE: aHAJIM3UPOBATh pealbHbIE
CUTyallUM ¥ TPUMEHATh W3YUYCHHBIC TIOHATHS B TPOIECCE TOHCKA
pelieHus MaTeMaTHUYECKU c(hopMyJIHPOBAHHOMN po0JieMbl,
MOJICJIMPOBATh PEAIbHbIE CUTYAllMM HA S3bIKE T€OMETPHUH, HCCIIE0BAThH
MIOCTPOCHHBIE MOJIEIHM C HCIOJIb30BAaHUEM I'€OMETPUUYECKUX TOHATUH U
TeopeM, armapara anredpsl, perarh MPaKTHUYECKHE 3a/lauM, CBS3aHHBIE C

HaXOXIACHUEM I'COMECTPHUICCKUX BCJININH

11 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM POrpaMMBbI CpeIHero 001ero o0pa3oBaHust




I'eomerpus

OHepI/IpOBaTB MNOHATHAMU: HUWIMHAPUYICCKAs IOBECPXHOCTD, o6pasy10nme

UWJIMHIPUYECKON TOBEPXHOCTU, LWIMHAP, KOHUYECKAas MOBEPXHOCT,

ol oOpasyromme KOHMYECKOW TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (IIIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH cIOCOOBI MTOJYYSHHS TEJI BPALICHUS
6.4 KnaccudummpoBatsh B3auMHOE pacnoiokeHne chepbl U MIOCKOCTH
OnepupoBaTh MOHSATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
HIapPOBOTO CJI0sI, IIAPOBOM CEKTOP
6.6 Berancnsate 00BEMBI M TUIOIIATM IMOBEPXHOCTEH TEN BpAICHHS,
' TEOMETPUUYECKUX TeJl C MpUMEHEHHEM GopMyJ
OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BMHCAHHBIM B chepy
6.7 OTMHMCaHHBIN O0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEJIO
BpaIeHUs
6.3 BbluMcnsTh COOTHOIIEHUS MEXIy IUIOMIAJIMU TIOBEPXHOCTEH U
' 00BEMaMU TOJOOHBIX Tell
6.9 N3o00paxarh nzydaemble QUIypbl OT PYKH U C MPUMEHEHHEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BeimonHATe (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYCHHS Tel
BpaIeHUs
W3Bnekath, WHTEPHPETUPOBATH M TPEOOPA3OBHIBATH WH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTexkax U pUCYHKaX
[IpumensTh TeOMETpHUECKUE (aKThI JJIsI PEHICHHUS] CTEPEOMETPUICCKUX
6.12 3a/1a4, MPENONaraliiX HECKOJIbKO IIaroB pPELICHHs, €CJIU YCIOBHS
PUMEHEHUS 3a/1aHbl B IBHOU hopme
6.13 OnepupoBaTh NOHSATHEM: BEKTOP B IPOCTPAHCTBE
BeIMmoaHATE MEHWCTBHSI CIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
6.14 YMHOXEHHUS BEKTOpa HAa YHCIO, OOBSACHATh, KAKUMU CBOMCTBAMHU OHH
o0JIazaroT
6.15 IIprMeHsTh MPaBUIIO NapaJUIeIEnuNeaa Tpu CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATHUSAMH: ACKApTOBBI KOOPIWHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
' Yrojd MEXIy BEKTOpaMH, CKaJspHOE€ IPOU3BEJAEHUE BEKTOPOB,
KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI
6.17 Haxomuth CymMMy BEKTOPOB M IIPOM3BEJICHUE BEKTOPA HAa YMCJIO, YIOJI




MECKAY BCKTOPAMH, CKAJIPHOC MPOU3BCACHUC, PACKIIAAbIBATH BEKTOP IIO

JABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

BaIlaBaTB IIJIOCKOCTb YPAaBHCHHUCM B I[eKapTOBOfI CUCTCMEC KOOpAWHAT

6.19

Pemiatb mpocTeiilime reoMETpUYECKHE 3aJlaud  Ha PUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO MCTOJAd

6.20

Pemrate 3amaunM Ha J0Ka3aTEIbCTBO MAaTEMaTHUECKHUX OTHOIICHUH M
HaXO0XXACHUEC I'COMCTPUUCCKUX BCIUYHH I10 o6pa3uaM HWIIN aJIrOpUuTMam,
IMPUMCHSA HN3BCCTHBIC METOJBbI npu peuIcHnun CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21

HpI/IMeH}ITL HpOCTCfIIJ.IPIC IMpOrpaMMHLIC CpCACTBA W SJICKTPOHHO-

KOMMYHUKAIIMOHHBLIC CUCTEMBI ITPU PCHICHUH CTCPCOMECTPUUCCKUX 3aa4

6.22

[IpuBOIUTE NMpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKHU3HU, pACIIO3HABATH INPOSABJIICHUC 3dKOHOB I'COMCTPUUN B NCKYCCTBC

6.23

[IpuMeHsTh mMONydYeHHBIE 3HAHMA HA TIPAKTHKE: aHAJM3UPOBATH
peanbHBIe CHUTyallMd W TPHUMEHATh W3y4YCHHBIE IOHATHS B IIpoIecce
NOMCKA PELICHHUs MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIIEMBI,
MOJICITIUPOBATh PEATbHBIC CHTYallMd Ha S3BIKE TE€OMETPHH, HCCIIEI0BATh
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH U
TEOpeM, armapara anreOpbl, peraTs MPaKTUIECKUE 3a/1a49H, CBSI3aHHBIC C

HaXO0XXIACHUCM I'COMCTPHUUYCCKUX BCIIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSI CTEpEeOMETpUH. Touka, MpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATHYECKOM  TMOCTPOSHUH  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPHUH M CJICJICTBUS U3 HUX

7.2

B3aumHOe  pacmonoxeHue NOpsSMBIX B NPOCTPAHCTBE:  IepeceKaroluecs,
napajulefibHble U CKpemmBaromuecs npsmble. [lapamienbHOCTh MNpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajluielibHbIE TMpsMble B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAJUIETBHOCTh MPSIMON U IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMU CTOPOHAMH, VYIOJd MEXAy HpsIMbIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapaJiebHbIE IIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
wiockocTei. [IpocTeifine nmpoctpaHCTBEeHHbIE (GUTYPHI HAa IUIOCKOCTH: TETPa’dp,

Ky0, apajuieIienune/1, IOCTPOCHNUE CEUCHUN

7.3

[lepneHUKYISAPHOCTE NPAMOM M IUIOCKOCTH: NEPIEHAMKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE MapaJUICIbHbIE U IEPIECHANKYIISIPHBIE K ITNIOCKOCTH, IPU3HAK
NEPIEHANKYIJISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHAUKYIISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJd MEXKAY TMpsAMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA YIOJI, JIMHEHHBIM yroja JAByrpaHHoro ymia. Ilepnengukymnsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PAaCCTOSTHUE OT NPSIMOU 110
IUIOCKOCTH, MPOEKIUs (PUrypsl HAa IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
IIPU3HAK  [EPIECHIUKYISAPHOCTH  ABYyX  Iulockocred. Teopema o Tpéx

NEPIECHINKYIIIpax

7.4

IlonsAiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBINYKIIBIE WU
HEBBIITYKJIbIE MHOIOTPAaHHUKM, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosibHas
pu3Ma, TpaHd M OCHOBAHMS MPU3MBbI, MpsMas U HAKJIOHHAs NMPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH Npu3Mbl. llapamienenunen, npsMOyroJbHbIN NapauIeIeuIe|
U ero csoycrsa. [Iupamuna: n-yrojipHas nupamuaa, TpaHd U OCHOBAHUE NHUPAMUBL,
OOKOBasi M IOJHAsI TIOBEPXHOCTh MUPAMU/IbI, IPAaBUIIbHAS U yCEU€HHAs IHpaMHJa.
OnemMeHTbl NpuU3Mbl M nHUpamuabl. lIpaBUiIbHBIE MHOTOTPaHHHMKH: IIOHSATHE

MMPAaBUJIBHOI'O MHOI'OpaHHWKA, IIpaBWJIbHAsA IIpHU3Ma MW IpaBWJIbHAd IHpaMHuaa,




NpaBUiIbHAs TPEYToJIbHAS MUpPaMUIa U MPaBUWIbHBINA TeTpa’ip, kyO. IlpeacraBnenue
O MpaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp, AOAEKa’aAp U uKocadapyrue CeueHus

IMPU3MBbI U ITHPAMUJIbI

7.5

CumMeTpusi B HPOCTPAHCTBE: CUMMETpPUSL OTHOCUTEIBHO TOYKH, HPSIMOMH,
TUTOCKOCTH. DJIEMEHTH CHMMETPHH B TUpaMUaX, Mapajuieenuneax, mpaBuibHbIX

MHOI'OI'paHHHUKAaX

7.6

Bbruucnenue »1eMEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lmomans
OOKOBOH MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMON NPU3MBI, IJIOMIAIh
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Mbl. [lnomans 60koBoit
MIOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOM MNUPAMHJIbI, TEOpeMa O IUIOIIALU

yceu€nHoi nupamupl. [lorstue 06 06béme. O0bEM mUpaMupl, IPU3MBI

7.7

[Tono6HbIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXTy IJIOUIAaIIMHU TTOBEPXHOCTEMH,

00BpEMaMHU ITOTOOHBIX TENT

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

6

['eomeTpus

6.1

[ununaapuyueckas MOBEPXHOCTb, 00pa3yrolte HUIMHIPUUYECKONH MOBEPXHOCTH, OCh
WIMHIPUYECKON ToBepXHOCTH. L{umuHap: ocHOBaHuSt U OOKOBas MOBEPXHOCTH,

oOpa3ytomas 1 0Ch, IO b OOKOBOW M MOJHON MOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yomre KOHHYeCKO MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pa3yoimas U OCh,
wionaab OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYyC: oOpasyromue u

BbICOTA, OCHOBAHUA U OoKoBas ITOBEPXHOCTH

6.3

Codepa u map: ueHTp, paguyc, IuaMeTp, IUIoaas MOBEPXHOCTH cdephl. B3aumHoe

PAacCIIOJIOKCHUC c@epm N IINIOCKOCTH, KaCaTClibHas IJIOCKOCTH K cq)epe, Iomaab

cdepbl

6.4

N306paxenue Te BpalieHus Ha IIockocTH. Pa3BépTka nuamHapa u KoHyca

6.5

KomOuHanuu Tten BpamieHHs M MHOTOTPAHHUKOB. MHOIOrpaHHUK, ONMCAHHBIN

oKoJ10 cepsl, cdepa, BMcaHHAsE B MHOTOTPAHHUK, WM TEJI0 BPALCHUS

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajjienenuneaa u ciueActBus u3 He€. OO0bEM IHUIMHApA,

koHyca. O0BEM mapa u wionaab chepol

6.7

[TogoOubie Tenma B mpoctpancTBe. COOTHOMIEHUS  MEXAY  IUIOMIAASMU

MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEJ

6.8

Ceuenust nmnMHApa (IAapajuIeIbHO U NEPHNEHAMKYJSPHO OCH), CEYEHMsI KOHyca

(mapaienbHOE OCHOBAHUIO M MPOXOASIIEE Yepe3 BEPIINHY), CEUEHHs I1apa




BeKTOp Ha IINIOCKOCTH U B HPOCTPAHCTBC. CrnoxxeHre W BBIYUTAaHHUE BCKTOPOB.

YMHO)eHue BEKTOpa Ha 4uciio. PaznokeHue BekTopa Mo TpEM HEKOMILJIaHAPHBIM

69 BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
MIPUMEHEHUEM NPAaBUJI JEHCTBUI C BEKTOpaMu
[IpssMoyronbHas cucrteMa KOOpPAMHAT B HpocTpaHCTBe. KoopauHatel BekTOpa.
6.10 IIpocreiiine 3amauM B KOOpAMHATax. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJIOB MECXKAY NpAMBIMU H IINIOCKOCTSAMMH.

KooparHaTHO-BEKTOPHBIN METOJI IIPU PELIEHUN F€OMETPUYECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBHBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeGOBaHUS K NMPeJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NpoBepsieMoro OCHOBHOI1 00pa30BaTeJIbHOM POrPaMMBbI CPeHEro 0011ero
TpeOOBaHUS o0pa3oBaHus

Bnanenne meromamMu J0Ka3aTeNbCTB, ITOPHUTMAMH PELICHUS 3aad;
yMeHHe (QOpMYyIHpPOBaTh M OIEPUPOBATH MOHATHAMH: OIPECIICHUE,
aKkcuoma, TeopeMma, CIEJICTBHE, CBOICTBO, MPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIBHBIE (POPMYITUPOBKH; IPUMEHATh UX; YMEHHE (POPMYIHPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEp)KJICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIINH;
NPOBOAWTH JOKa3aTeJbHbIE pPACCYXKICHHUS TPH PELICHUH 3ajad,
1 OLIEHMBATh  JIOTMYECKYI0  TPAaBWIBHOCTh  PACCYXICHUH;, yMeHHe
OTNIEPUPOBATH MOHATHAMH: MHOKECTBO, ITOJMHO)KECTBO, OIEpAIlMU HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN
ammapar Juis OTIMCAaHKsI PEaTbHBIX TPOIIECCOB U SBJICHUN U TIPU PEIICHUN
3ajja4y, B TOM 4HCIE€ W3 JpPYyruX Y4YeOHBIX TPEAMETOB; YyMEHHe
OIIepUPOBaTh MOHATHAMU: Tpad, CBSI3HBIN Tpad, nepeBo, MUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaTb M ONHCHIBaTh Tpadbl Pa3THYHBIMU

croco0aMu; MCIOJIb30BATh Tpadbl IPU PEIICHUH 3a]1a4

2 YMeHue onepupoBaTh MOHATHSMH: HaTypaJbHOE YHCIIO, IIEJI0€ YUCIIO,
CTEIEHb C IEeNBIM MOKa3aTeleM, KOPeHb HaTYpaJlbHOM CTENeHH, CTEICHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTENeHb C  JIEHCTBUTEIIBHBIM
nokasaresnemM, JIorapupMm 4YuClIa, CHHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK II0 MOJYJIO, PalMOHAIBHOE YMCIIO,
UppalMOHAJIBHOE  YHWCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
palMOHANbHBIX, JCHCTBUTENIBHBIX YHCEN, YMEHHE HCIIOJIb30BATh
IIPU3HAKU JI€IMMOCTH, HAaUMEHBIIUN OOIIMN NEIUTENh U HauMEHbIlee
oOmiee kpaTHoe, anroput™ EBKiuaa mpu pemieHuu 3aaad; 3HaKOMCTBO C
pa3IMYHBIMM ~ MO3ULUOHHBIMM  CHUCTEMAMM  CUHUCJIECHMS;  yMEHHE
BBINIOJIHATh BBIYMCICHHE 3HAYEHMH M MpeoOpa3oBaHUsl BBIPAXKEHUN €O
CTENeHsAMH M Jiorapupmamu, npeoOpa3oBaHUs APOOHO-PALMOHATBHBIX

BBID)KCHUI; YMEHHE ONEPHUPOBATh MOHATHIMU: IOCIEHOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuYecKas nporpeccus,
OeCKOHEYHO yObIBaroImiass TeOMETpHYEcKass MpOTrpeccus; yMEHHe
3aJaBaTh MOCIEA0BATEIHLHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATH TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COTPSKEHHBIE KOMILJIEKCHBIE YHCIa, MOAYJb U apTYMEHT KOMILIEKCHOTO
gyrucna, ¢opMa 3amucCHd  KOMIUIEKCHBIX 4ucen (FeoMeTpHuecKas,
TPpUrOHOMETpHUUYEecKass U  anreOpavueckas); yMETb  IPOU3BOIUTH
apudmeTnyeckue AEUCTBUS C KOMIUIEKCHBIMH YHCJIAMU; MPUBOJIUTH
MMPpUMCPbI HUCIIOJIb30BAaHUA KOMIIJICKCHBIX YUCCII, OIICPHUPOBATH
MOHATHAMHU: MaTpuna 2xX2 u  3X3, onpenenuTenb  MaTPUIbI,

FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTTPCACIINTCIIA

YMeHue onepupoBarh MOHATHUSAMH: palMOHAJIbHBIE, WPPALMOHAIBHBIE,
MoKa3aTebHbIe, CTENEeHHBIC, JIOTapu(pMUYIECKHe, TPUTOHOMETPUUECKHE
YpaBHEHMsT W HEPABEHCTBA, WX CHUCTEMBl; yMEHHE OIEpUpPOBATh
MOHSATHSMH: TOXJIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHHE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPABHEHUII M HEPABEHCTB, PaBHOCWIBHOCTb
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTh YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO PA3NUYHBIX MPUEMOB; peIlaTh
YpaBHEHMsI, HEpPaBEHCTBA M CHCTEMbl C [apaMEeTpoOM; IPUMEHSThb
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUS MaTeMaTH4YECKHX

3a]a4 U 3a]1a4 U3 pa3INuHbIX 00JacTell HayKU U pealbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (DYHKIUH,
NEPUOTUIHOCTh (PYHKIIMH, OTPAaHWUYCHHOCTh (DYHKIMH, MOHOTOHHOCTH
GbyHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJblllee M HAUMEHbIIEe 3HAYEHUS
(GYHKIMU HA IPOMEXYTKE, HEMpepbIBHAS (DYHKIIMS, aCUMITOTHI Irpaduka
(GyHKUMU, nepBas U BTOpask NPOU3BOJHAS (PYHKLUHU, TEOMETPUUECKUN U
¢u3nueckuil CMBICT TPOU3BOJHOM, IepBOOOpa3Has, OIpeaeTIEHHbIN
UHTErpall; yMEHHE HAaXOJIUTh AaCUMNTOTHI rpaduka (yHKIHH; YMEHUE
BBIUHUCIIATh IPOU3BOJHBIE CyMMBI, IIPOU3BEIEHHUS, 4YacTHOIO U
KOMITO3UIIMHN (YHKLIMH, HAXOJUTh YpaBHEHHE KacaTeJIbHOW K TpaduKy
(GYHKIMU; yMEHUE HAXOJUTh INPOU3BOJAHBIE 3JIEMEHTAPHBIX (DYHKIUII;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHUSA (DYyHKIHIA,
HaXOAUTh HauOOJIbIINE W HAUMEHbIINE 3HaueHUs (PyHKUUH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BaHUEM amapara MaTeMaTHU4ecKoro
aHaIM3a; IPUMEHATH IPOM3BOJHYIO JUISI HAXOXKACHWS HAWIy4llIero

PCUICHUA B IPUKIAOHBIX, B TOM YHCJIC COIHAJIbHO-DKOHOMHWYCCKUX H




CI)I/I3I/I‘ICCKI/IX 3agadax; HaXOAUTh IIOIAaanu U 00BEMBI (1)I/Il"y C MOMOIIBIO
HUHTCIrpaja; NpuBOAUTL HNPUMEPLI MATCMATHUYCCKOr0 MOACIUPOBAHUA C

noMouibio AuddepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHUSMU: Tpaduk (yHKIUH, OOpaTHas
GbyHKUMSA, KOMIO3UIMS (QYHKUMM, TUHEWHas (yHKUMS, KBaJpaTHYHAas
byHKIMS, panmoHaIbHAs byHKIMS, CTENeHHas byHKIMS,
TPUrOHOMETpUYECKHE  (DYHKUIUH, OOpaTHble TPUIOHOMETPUYECKHE
¢byHKUMHM, TIOKa3aTeldbHas | Jorapudmuyeckas QYHKIUH; yMEHHE
CTpoUTh TpaduKH H3YYCHHBIX (DYHKIIMH, BBIMOIHATH MPEeoOpa3OBaHUS
rpaduKoB (PYHKLUH, UCTIOIB30BaTh Tpa(UKH 151 U3yYSHHS MPOLIECCOB U
3aBHCUMOCTEH, TIPU pEIIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3a7jay U3 peabHOM JKU3HU; BbIpaXaTb (GOpMyIaMy 3aBUCUMOCTU MEXKIY
BEIMYMHAMH; HCIIOJIb30BaTh CBOHCTBA W rpadukm QyHKOMNA 1is
pelleHNs ypaBHEHUH, HEPaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; u300paxarb
Ha KOOpDAMHATHOM IIJIOCKOCTM MHOXECTBA pELICHUN YpPaBHECHMWI,

HCPABCHCTB U UX CUCTCEM

YMeHHe pemiath TEKCTOBBIE 3a/ladll Pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM U YacTH, Ha IBUKEHHUE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJla4¥ U3 00JIaCTH YIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUs, YpaBHEHHs, HEPAaBEHCTBA U MX
CUCTEMbI IO YCJIOBUIO 3aJlauM, HCCJIEN0BaTh IOJYYEHHOE pEIlEeHUE U
OLIEHMBATh IPaBIONOAOOHOCTh pE3yJbTATOB;, YMEHHE MOJEIMPOBAThH
pealibHble CHUTyallMM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJISTh BBIPAXKEHUS,
YpaBHEHHUsI, HEPaBEHCTBA M HX CHUCTEMBbl IO YCIOBHUIO 3aJayH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEINM C HCIIOJb30BaHHUEM alapara

aJIreOppl, MHTEPIIPETUPOBATH MOJTYUYEHHbIN pPe3yIbTaT

YMeHue onepupoBarh MOHATUSIMU: CpeiHEE apudmMeTnyeckoe, MeaANaHa,
HauOoNblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCIEPCHUs,
CTaHAAPTHOE OTKJIIOHEHHE YHCIOBOTO HA0Opa; yMEHHE H3BIICKATH,
MHTEPIIPEeTUpPOBaTh WH(GOPMALMIO, TMPEACTABICHHYIO B TalnMIax, Ha
auarpammax, rpadukax, oTpakarolyto CBOMCTBA peabHbIX MPOLIECCOB U
SIBJIGHUH; MPEACTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U TUarpaMm;
UCCJIE0BATh CTaTUCTUYECKHE JIaHHBbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadMuecKuXx  METOIOB M  DIEKTPOHHBIX CPEICTB; TIpaduuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIONIGHHUS C TOMOIIBI0  JUarpamm

pacceuBaHus ¥ JINHEWHOU perpeccuu

YMeHHe OonepupoBaTh MOHATHSAMU: CIYYaWHBIM ONBIT M CIy4ailHOE




COOBITHE, BEPOSTHOCTh CIYYalHOrOo COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpadUuecKuX METOJOB; NPUMEHSTh
(GOpMyIIBI CIIOKEHUS M YMHOXKCHHS BEPOSTHOCTEH, (GOpMYIy MHOIHOU
BEPOSATHOCTH, (popmyny bepHyim, komOuHATOpHBIE (aKThl U (HOPMYJIBL;
OLICHMBATh BEPOSITHOCTH PEAIBHBIX COOBITHH; yMEHHE OIepUpPOBATH
NOHATHSAMM: ClIydaiiHas BEJIMYHMHA, paclpesielieHue BepOsSTHOCTEH,
MaTeMaTHYECKOe OXKHMJaHWE, JUCIEPCHS M CTaHAApPTHOE OTKIOHEHHE
CIly4yallHOW BEJWYMHBI, (YHKIMM pacrupeneNeHuss W IUIOTHOCTH
PAaBHOMEPHOTO, TIOKa3aTElIbHOTO U HOPMAJIBHOTO pacIpeieieHuil;
YMEHHE WCIIONIb30BAaTh CBOIMCTBA W3YYEHHBIX pacrpenesieHui s
pelieHus 3ajgay; 3HAKOMCTBO C TOHSATHSAMHU: 3aKOH OOJBIIUX YHCE,
METOABI BBHIOOPOYHBIX HWCCIICAOBAHHUI, yMEHHE MPHUBOANUTH TNPUMEPHI
NPOSIBJICHUS 3aKOHA OOJBIIMX YHMCEN B NMPHUPOJIHBIX U OOLIECTBEHHBIX
SBIICHHUAX; YMEHUE OTIEPUPOBATH MOHATHAMU: COUYETaHHE, TIEPECTAaHOBKA,
YHCJIO COYETaHWH, YHCIO MepecTaHoBOK; OuHOM HproToHa; ymeHHe
MPUMEHITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHUS ISl PELICHUs 3a/1ay;
OLICHWBAaTh  BEPOSTHOCTH  pEaJbHBIX  COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPECTUPOBATH HOJ'IyLIeHHHﬁ PE3YJIbTAaT

YMeHue onepupoBarh IMOHATUSAMHU: TOYKa, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YyIJIA, IUIOCKUH yTOJ,
IOBYTPaHHBIA YTOJI, TPEXTPaHHBIA YTOJ, CKPEIIMBAIOIIHAECA IPSIMBIE,
[IapaJUIEIbHOCTh U NEPHEHIUKYJISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yroil
MEXIy MNPSAMBIMH, YIOJ MEXAYy HpSIMON M IIOCKOCTBIO, YToJl MEXIy
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEX/y IUIOCKOCTSIMHM; YMEHHUE UCII0JIb30BaTh IpU
pelIeHUH 3a7ad U3y4YeHHbIE (DAKTBI U TEOPEMbl IJIAHUMETPUH; YMEHHE
OLIEHMBATh  pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'€OMETPUYECKHX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU NIPAKTUYCCKUC 3aJaUU
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YMeHue onepupoBaTh MOHATHAMU: IUIOMAAb (GUTYPHI, 00BEM (GUTYpHI,
MHOTOTPaHHHK, NPaBWJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, OUpamuna, (urypa u HOBEPXHOCTh
BpalleHusi, IMWIMHIpP, KOHYC, map, cdepa, miomans cepsl, MmIomaab
MOBEPXHOCTH MHMPaMM[bl, MPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapaUleNieuIiea, MUPaMUIbl, TPHU3MBI, IHIUHIPA,

KOHYCa, Hiapa, pa3BépTKa ITOBCPXHOCTHU, CCUCHHUA KOHYCAa M IUWJIMH/pA,




napajyieJbHble OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cqepsl, NWIMHAPA, KOHYCa; YMEHHE CTPOHWTh CEUCHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOTPAaHHUKU, (QUTYpPbl U MOBEPXHOCTU
BpAIIEHUS], UX CEUYCHHUSI, B TOM YHCJIE C TOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA F€OMETPUUECKUX (UTYDP, CAMOCTOSATEIBHO
(dbopMyIHUpOBaTh OMpeeNieHUs] U3y4aeMbIX (DUTYpP, BBIABUTATH THIIOTE3bI
O CBOMCTBax W NMpPHU3HAKAaX F€OMETpUUYECKUX (puryp, o0OCHOBBIBATH WUIIU
ONpoBepraTb MUX; yMEHHE TMPOBOAUTH Kiaccupukanuw ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBITIOTHATH HEOOXOIUMBIC TOTIOTHHUTEIHHBIC

TIOCTPOCHHS
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VYMmenune OIICpHUPOBATH IIOHATUSIMU . AIBHUXKCHUC B IMPOCTPAHCTBE,
MapajuieJIbHbI EPEHOC, CUMMETPUS HA IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOM00Ms, TOMOOHBIC (QUTYpPHI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (QUTYpbI, B TOM YHUCIE B MPUPOJE,
HCKYCCTBE, ApXUTEKTYpE; HCMOJIb30BaTh T'€OMETPUUYECKHUE OTHOIIEHUS
IpU pElIeHUU 3aj]]a4; HAaXOJUThb T€OMETPUYECKHE BEJIMYMHBI (JJIMHA,
yroi, IJomaab, O0BEM) MpU pEHIeHHH 3aAad W3 JPYTHX Y4eOHBIX
npeaMeToB U U3 pCaJIBHOfI JKU3HH,; YMCHUC BBIYHCIIATHE TCOMECTPHYCCKUC
BEJIMYMHBI (IJIMHA, Yroj, IUIOHIaJlb, O0OBEM, IUIOMIA[lb TOBEPXHOCTH),
UCTIONB3Yysl M3y4YeHHBIE (DOPMYIBI M METOABI, B TOM 4YHCJE: IUIOIIA/Ib
MOBEPXHOCTU MUPAMUbI, TIPU3MBI, KOHYCa, HWINHAPA, TUIOMAAb chephl;
00bEM Ky0a, MPSIMOYTOJIFHOTO MapajuieNenuIesia, MTUpaMHUIbl, MTPU3MBI,
UWINHIpA, KOHycCa, Iapa, YMEHHE HaXOAWTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp

YMeHue onepupoBaTh MOHATUAMHU: MPSMOYTOJIbHAS CUCTEMa KOOPJIUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPJIMHATHl BEKTOpa, CyMMa BEKTODPOB,

MMPOU3BCACHUC BCKTOpPAa Ha YHCIIO, PA3JIOKCHUC BCKTOpa IIO 6a3Hcy,

12 CKAISIPHOE TPOU3BEACHUE, BEKTOPHOE MPOU3BEICHHUE, YIOJd MEXIY
BEKTOPaMHU; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJ
JUIS  pelIeHHUsT TEOMETPUYECKUX 3a7ad H 3a7ad JpPYruxX Yy4eOHBIX
MPEIMETOB

13 YMeHue BbIOWpATh TOAXOASIIANA METON IS PEIICHUS 3a/1ayu;

IMNOHUMAHHUEC 3HAYUMOCTH MATCMATUKH B MU3YUYCHHU IMPUPOJHBIX H
O6HI€CTB€HHI)IX nmpoueccoB H HBHGHHﬁ; YMCHHUC  pacCIiOo3HaBaTb
MMPOABJICHUEC 3dKOHOB MATCMATUKU B HCKYCCTBC, YMCHHC IIPUBOJIHTL

IIPUMEPBl  MAaTEMAaTUYECKUX  OTKPBITUM  POCCHUHCKOW U MHUPOBOU




MaTeMaTH4YeCKOH HAaYyYKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COAEPKAHMS

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbhble U nesnble yrciaa. [Ipu3Haku 1eIMMOCTH IEJIbIX YHCET
1o Pammonanbheie  yncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOoOM, TPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOTUUECKHE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypalbHON cTeneHu. JeHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenb ¢ 1enbIM MoKazaTeneMm. CTeneHpb ¢ paluoHalIbHBIM Moka3aTesneM. CBoKcTBa
' CTENEeHU
s CuHyCc, KOCHMHYC U TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm umcna. JlecATHUHbIC U HATYpAJIbHBIE JOTapH(PMBbI
JleiicTBuTenbHble YuCa. ApUPMETHYECKHE OINEpalud ¢ JIeHCTBUTCILHBIMU
1.7 yrcnamu. [IpubnuxEHHbIC BHIYUCICHUS, TPaBUIIa OKPYTJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BbIYMCICHUN
1.8 [Ipeobpa3oBaHue BoIpaKEHUN
1.9 KowmmiekcHbie uncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [lenble u 1poOHO-paIOHAIbHBIE YPABHEHUS
2.2 HppanuoHajbHble YpaBHEHUS
2.3 TpuroHomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbpHbIE U JOrapuPpMHUUECKHE YPaBHEHHS
2.5 [{enbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBRA
2.6 WppanmonanbHble HEPABEHCTBA
2.7 [TokazarenbHble U JIOrapu(pMUUECKHEe HEPABEHCTBA
2.8 TpuroHomMeTpuyecKre HepaBeHCTBA
2.9 CuCTEMBI ¥ COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.1
0 YpaBHeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.1
Matpuiia cuCTeMbl JIMHENHBIX ypaBHEHUI. OnpeaenuTeslb MaTPULIbL
3 DYHKIMU U TpadUKU
11 OyHKUA, crnocoObl 3amanus QyHKiuU. ['paduk QyHkmuu. BzammHO oOpaTHBIE

¢yHkuuu. YérHble 1 HeuéTHble pyHKuuu. [lepuoandyeckue GyHKIMU




OOnactp ompeseneHuss W MHOXKECTBO 3HaueHMd (ynkuuu. Hynu dyskuum.

[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl M1 MUHUMYMbl (QyHKkuud. HauOonbliee W HauMeHbllee 3Ha4YCHHE
(GYHKIIMU Ha TPOMEKYTKE
13 CrenenHas (QyHKIUS C HATypaJbHBIM M IETbIM MOKaszarenem. EE cBoiictBa u
' rpadguk. CBoicTBa U rpaduK KOPHS #-0l CTENICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazaTenpHas u jorapudmudeckas QyHKIINU, MX CBOWCTBA U rpaduKu
16 Toukn paspbiBa. Acumnrorel rpadukoB ¢yHknuil. ColicTBa  (GYHKIHH,
' HEMPEPHIBHBIX HA OTPE3KE
3.7 [TocrenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCJICOBATEILHOCTEH
3.8 ApudmeTrueckas 1 reoMeTpudeckas nporpeccuu. DopMysia CI0XKHBIX MPOIICHTOB
4 Hauana maTemaTH4eckoro aHain3za
4.1 [IpousBojHas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIMH
[IpumeHeHne mNPOU3BOAHON K HCCIENOBAaHUIO (QYHKUMH HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. Haxoxaenrne HanOoNbIIEro U HauMEHbILEro 3Ha4eHHs] (PyHKLIUU Ha
OTpE3KE
4.3 [lepBooOpasnas. Murterpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHOXECTBO, oniepanuu HajJ MHOKecTBamH. J{lnarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenabHasl CTATUCTUKA
6.2 BeposTHOCTh
6.3 Komb6unaropuka
7 ['eomeTpust
7.1 DuUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ M TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKH
7.4 Tena 1 MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatel 1 BEKTOPBI







