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COJEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOSHUHU CTEPEOMETPUU: aKCHUOMBI CTEPEOMETPUU
Y CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napaJiesibHble W CKpelmBarommecs npsmele. [lapamiensHOCT NpPSMBIX |
IUIOCKOCTEd B  IPOCTPAHCTBE: IApaUICIbHBIE IpPsIMblE B  IIPOCTPAHCTBE;
NapaJJIEIBHOCTh TPEX MPSAMBIX; MAPAJLIEIBHOCTh IPSIMOM M IUIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMM  CTOPOHAaMM; YIoJd MEXAy MNpsSIMbBIMH B IPOCTPAHCTBE.
ITapannenbHOCTh IUIOCKOCTEN: IapajulesIbHbIE INIOCKOCTH; CBOMCTBA IapasuIC/IbHBIX
iockocTtei. [Ipocreiinnie nmpocTpaHCTBEHHBbIE (PUTYpHl HA IJIOCKOCTU: TETPAdIP,
Ky0, mapasuiesienuIe]; HOCTPOEHUE CEUCHHI.

[leprieHINKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIIIENBbHBIE U NEPIEHAUKYJIIPHBIE K INIOCKOCTH, IPU3HAK
IIEPIICHIUKYJISIPHOCTHA NIPSIMOM U IIJIOCKOCTH, TEOPEMA O MPSIMOM NEPIICHANKYISIPHOU
IUDIOCKOCTHA. YTJIBI B TPOCTPAHCTBE: YrOJ MEXKAYy TMpPAMOA U IUIOCKOCTBIO;
INBYIPDAHHBIM yTOJ, JMWHEWHBIA YroJ JABYIpaHHOro yria. llepnenmukymsap w
HaKJIOHHBIE: PACCTOSSHHE OT TOYKHA A0 IUIOCKOCTH, PACCTOSHHUE OT MNPSIMOM 10
IUIOCKOCTH, MPOEKIUs (UTYphl Ha IUIOCKOCTh. llepneHAuKyIsspHOCTh MIOCKOCTEH:
IPU3HAK  NEPHNECHAMKYISPHOCTHM  JBYX  IUIOCKocTedM. Teopema 0  Tpéx
NEPIECHINKYJIAPAX.

MHoOrorpaHHuKH

IToHATHE MHOIOTpaHHMKA, OCHOBHBIC 3JIEMEHTbl MHOI'OTPAHHHUKA, BBIIIYKIIBIE U
HEBBIIIYKJIBIE MHOIOTPAaHHUKH; pPa3BEPTKAa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
MpU3Ma; TPAaHU M OCHOBAHMS MPU3MBbI; MpsAMas U HAKJIOHHAs MPU3MBI, OOKOBas U
ITOJIHAsl TTOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npAMOYTOJIbHBIN MTapauIeNICUIEN
u ero cBoicTBa. IIlupamuna: N-yronapHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUBL,
OOKOBasi M MOJIHAS MMOBEPXHOCTh MUPAMUbL; MPAaBUIIbHAS U yCE€UEHHAs NMUpaMHUAA.
OJeMEHThl TpU3Mbl W NHUpaMuabl. lIpaBUIIBHBIE MHOTOTPAaHHHUKHW: ITOHSTHE
NPAaBWJIBHOIO MHOTOIPDAHHUKA; TpaBWIbHAsA IpU3Ma M MpPaBUIbHAA NHPAMUIA;
npaBuiIbHAs TPEyrojbHas MUpamMuaa U NpaBUJIbHBIN TeTparap; kyO. IlpencraBnenue
O MPaBWJIBHBIX MHOTOTPaHHUKAX: OKTa3JIp, NOAEKa’Ap U uKoca’ap. CeueHuns npu3Msl
Y IAPAMUJIBI.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPHUH B NUpamMuaax, rnapaiejaenuneaax, npaBUiIbHbIX
MHOT'OTPaHHHKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOM TMOBEPXHOCTM MW TIOJHOM MOBEPXHOCTH TMPSAMOW MPU3MBI, IUIOIIA]lb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMON npu3Msbl. [lnomans 60koBoM
[OBEPXHOCTH U IIOBEPXHOCTH NPABWIBHOW NHMPAMMIBI, TEOpeMa O IUIOLIAIN
yceu€nHou nupamMuibl. [lonstue 06 o0béMe. OOBEM MUpaMUIbI, MPU3MBI.



[Tonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY —IUIOLIAASIMU
MOBEPXHOCTEN, 00BEMAaMU MOJOOHBIX TEN.

11 KITACC

Tesia Bpamenus

[unuaapuyeckas MOBEPXHOCTh, 00pa3yIolue UINHIPUIECKON TOBEPXHOCTH,
OCh LWJIMHAPUYECKOW OBEepXHOCTU. LlMimHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTb,
oOpa3yrolas 1 oCb; IJIOAAb OOKOBOW U TOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3ylollie KOHMYECKOW IOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXxHOCTH. KOHyC: OcHOBaHMe U BeplInHa, 00pa3yromias u
OCb; ILJIOIIA/Ib OOKOBOW M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronie u
BBICOTA; OCHOBAHUS 1 OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IUIOLIAAb IOBEPXHOCTU C(epBI.
B3aumHoe pacnosnoxeHue cgepbl U IUIOCKOCTH; KacaTesbHas INIOCKOCTb K cdepe;
I01aAb Chephl.

N300paxkeHue Teq BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa UIMH]Ipa U KOHYCA.

KomOunHanuu ten BpallleHus 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMHCAHHBINA
oKkoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK, UK TEJIO BpaIllCHUS.

[Toustue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSAMOYTOJIBHOTO Napaijlesienuneia u caeAcTBus u3 He€. O0bEM HUIUMHAPA, KOHYCA.
OO0BEM mapa u mwiomaab cepsol.

[lonobupie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY —IUIOMAISMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJL.

Ceuenus mumHApa (MapajuieIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHUsI KOHyca
(mapasnierbHOE OCHOBAHUIO U IPOXOIAIIEE YEPE3 BEPIINHY ), CEUEHHUS 1Iapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi0cKoCcTH M B npocTpaHCTBE. CII0KEHUE W BBIUUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuno napaenenumnena. Pemenne 3amad, cBA3aHHBIX ¢ IPUMEHEHUEM
MpaBWJI JEUCTBUA C BekTopamu. IIpsmoyrosibHas cucremMa KOOpPAMHAT B
npoctpancTBe. Koopnuuatel BekTopa. IIpocreiimme 3amaun B KOOpAWHATAX. YTOJI
Mexay BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB. BhIuMCiIeHNE YII0B MEXIY
OpSIMBIMM M TIOCKOCTSIMU.  KOOpJIMHATHO-BEKTOPHBIA METOJA TMpU  PEIICHUU
r€OMETPUYECKHX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS NPOrpamMmbl y4eOHOrO IpeIMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMH 00yYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHUICKOT0O OOLIECTBA, IPEICTABICHUEM O MATEMATHYECKUX
OCHOBaX (YHKUIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, MpoLExyp
IPaXKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHUEM B3aHMOJIEHCTBOBATDH C
COILIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIUSAMH U Ha3HAUCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKTAHCKOW HMJIEHTUYHOCTH, YBAKEHUS K
IPOILJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHMCKOM MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJIb30BAaHUIO JTUX JOCTHKEHUI B JApPYTHX HAayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCHICKOT0O Hapoa; cpOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHHS, STUYECKOTO MOBEACHHS, CBS3AHHOIO C MPaKTUYECKUM
MIPUMEHEHUEM JTOCTHXKEHUN HAYKU U JIEATEIbHOCTHIO YYEHOT0; OCO3HAHUEM JTMYHOTO
BKJIaJla B IOCTPOEHHE YCTOWYUBOTO Oy TyIIEro.

JcTeTH4YeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIIEHUHN, PACCYKICHUIN; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pa3jInYHbIX BUJOB UCKYCCTBA.

PDu3uyecKkoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TMPUMEHSATH MaTeMaTUYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro M 0€30MacHOro oopasa >KW3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryysipHas (pusnyeckas akKTUBHOCTb); (PU3UYECKOTO COBEPILICHCTBOBAHUS,
MIPH 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOM J1€ATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYAOIIOOUS; HMHTEPECOM K
paznu4yHbIM chepam MPoPeCCHOHAITBHON ACATEIHHOCTH, CBI3aHHBIM C MaTEMAaTHUKOM
1 e€ IPWIOKEHUSIMU, YMEHHEM COBEPIIIATh OCO3HAHHBIN BRIOOp OymyIeit mpodeccun
U peaJn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO
K MaTeMaTU4eCKOMy OOpa30BaHUI0O M CaMOOOpa30BaHHWIO HA MPOTSHKCHUM BCEH
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH.

JKOJIOrMYecKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJbTYpbl, IOHUMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE TMPUPOAHOM M COLHUAIBHOMN
Cpelibl, OCO3HAHMEM TJI00abHOTO XapaKTepa SIKOJOTUYECKUX TPOOIeM; OpUeHTaluen



HA TpPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM i1 penieHus 3axad B 00JyiacTu
OKpYy’Kalollled Ccpefpl, IUIAHUPOBAHUSI TMOCTYINKOB M OLIEHKHM HMX BO3MOXHBIX
MOCJICICTBUN I OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTUKU, TOHUMAaHHEM MaTeMaTHYECKON
HayKd Kak c(epbl YEJTOBEUYECKON NESATEIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSL pa3BUTHSI MBWIM3AINK; OBJIAJCHUEM S3bIKOM MAaTEMAaTUKH U MaTeMaTHYECKOM
KyJbTYPOI Kak CpeJICTBOM MO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOEKTHYIO
U UCCJIEIOBATEIbCKYIO IEATETbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO TpeIMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OCUCTNEUIMU.

1) Yuueepcanonuvie  nosnasamenvHvie  Oelicmeus, obecneuusaiom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCco8 o0OyYaowuxcsi (oceoenue
Memooo8  NO3HAHUS  OKpyXcaiowjezo  Mupa,  NpUMeHeHue  JI02UYeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

Bba3oBble Jioruyeckue aeiicTBUS:

e BBIBJSITH M XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
O0OBEKTOB, TOHATHM, OTHOIICHHM MEXAYy TMOHATUIMH; (HOPMYyIUPOBATH
ompeneneHusl  TMOHSATHUW;  yCTAaHABIMBAaTh  CYIIECTBEHHBIM  TMPHU3HAK
Kjaccu(UKaIuy, OCHOBaHUS Jisi OOOOIIEHUS W CPAaBHEHMS, KPUTEPUHU
IPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (POopMyIHpOBaTH U  TPEOOPa30OBbIBATH  CYXKIICHUS:
YTBEPAWTEIbHBIE W OTpHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIE M 0OIIue;
YCIIOBHBIE;

e BBIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (aKTax, MaHHBIX, HAOIOMCHUIX M YTBEPKICHUSX; TpEIIaratb KpUTCPUH
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e JIe7IaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIHHO JTOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPIKICHHIM
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATH APTyMEHTAIUIO, MPUBOIUTH
MpuUMEPhl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHusT ydeOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoOJee TNOAXOASIMUNA C y4ETOM
CaMOCTOSITEIIHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCIMOJb30BAaTh BOIMPOCHl KaK HCCIEAOBATENbCKUI HHCTPYMEHT MO3HAHUS,
GbopMyIMpoOBaTh BOMPOCHL, (PUKCUPYIOIIME NPOTUBOpeUne, Mpodiemy,



yCTaHaBJIMBaTh  HMCKOMOE€ ®  JIaHHOe,  (opMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATEILHO CINIAHUPOBAHHBIA YKCIIEPUMEHT, MUCCIICIOBAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SBIICHUS,
MpOIIeCCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SBICHUSMH,
MPOIIECCAMU;

CaMOCTOSATENLHO (hopMymHpoBaTh O0OOIIEHNS W BBIBOIBLI IO pe3yjIbTaTam
IIPOBEIEHHOTO HAOIIOACHUS, HCCIICIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJTyYCHHBIX Pe3YJIbTaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIpoIecca, a TAKXKE BBIIBUTATh
IPEIOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmueii:

2)

BBISIBJISITh ACPUIMTHI MHOOPMALIUY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;
BBIOMPATh MH(OPMALMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3HPOBATh U MHTEPIPETUPOBATH UH(OPMAIUIO PA3IMYHBIX BUJIOB U
dbopm npeacTaBICHUS;
CTPYKTYpPUPOBaTh HH(POpPMALMIO, MPEACTABIATh €€ B pazIu4HbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;
OLICHUBATh HaJEKHOCTD uH(popManuu 1o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KommynHukamuemnwvle  Oelicmeus, — obecneuusaiom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATH U (DOPMYIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBHUIMU U
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS TIO0 XOIy peIIeHUs
3a/1auyi, KOMMEHTHPOBATh TIOJyUYCHHBIN pe3yJIbTaT;

B X0/i€ OOCYXKICHHsI 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/1aud, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TTOWCK
PEIICHUS; COTIOCTABIIATH CBOM CYXKIEHHUS C CYXACHUSAMHU IPYTUX YIYACTHUKOB
auanora, OOHapy)XMBaTh Pa3IMUWe M CXOJICTBO TO3MWIMH; B KOPPEKTHOMN
dbopme hopmMyIMpOBaThH Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABISTH PE3YyJIbTAThl PEUICHUS 3a/1auu, IKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTA; CAMOCTOSTEIHLHO BHIOMPATh (POpMAT BHICTYIUICHUS C YUETOM 3a/1a4
MIPE3CHTAIUUA U OCOOEHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYATBHON
paboThl TIpHW pelieHWH Y4YeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOU
NEATEIBHOCTH,  IJJAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOH  pabOThI,
pacmpenensaTb BHIBI pabOT, JOTOBapUBAThCS, OOCYXAAaTh TMpolecc |
pe3yJbTat paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOCH;



e YYacTBOBAaThb B IPYIIOBBIX (opmax padoThl (00CYyKIeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMB» W HWHBIE); BBIMIOJHITH CBOIO YacTh pPaOOTBI |
KOOPJIMHUPOBATH CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KadecTBO CBOEro BKJIaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvnvie pecynamuensie Oeticmeusi, obecneuusarom gopmuposarue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.

Camoopranusanus:

e COCTAaBIIATH IUIaH, AJITOPUTM PEIICHHS 3a/1a49H, BRIOMPATh CIIOCO0 pPeIIeHus C
y4ETOM HUMEIOIIUXCSI PECYPCOB i COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
uH(bOopMaIUu.

CaMOKOHTPOJIb:

e BIIAJICTh HAaBBIKAMHM  TO3HABAaTEIbHOW  pediekcuy Kak  OCO3HAHUSA
COBEPIIIACMBIX JEHCTBUHA W MBICTUTEIBHBIX IPOIECCOB, WX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa
pEIIeHNs MaTeMaTHIECKOH 3a/1a4H;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTbH IIPH PEIICHUU 3aa4H,
BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
JTAHHBIX, HAHJACHHBIX OMTHOOK, BRISIBJICHHBIX TPYIHOCTEH;

e OIICGHUMBATh COOTBETCTBHE pE3yJibTaTa IEJId ¢ YCIOBUAM, OOBSICHATH
NPUYUHBI JOCTWKEHUS WU HEJAOCTWKEHHUS Pe3yJbTaTOB JIESITEIbHOCTH,
HAXOJUTh OMUOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath NOHITUSIMU: TOUYKA, MPSIMasi, IJIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU W CIEACTBUSI U3 HUX MPU PEUICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUIMU: MAPATUICIIBHOCTh U MEPIECHIUKYIISIPHOCTh MPSAMBIX U
IJIOCKOCTEHN.

KnaccudgunupoBaTh B3aMMHOE pacMoOJIOKEHUE TPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYTPAHHBIN YTroJ, TpPaHU JIBYTPAaHHOTO yTJia, peopo
JIBYTPAaHHOTO YIJja; JIMHEHHBIA yroa JBYIpaHHOTO Yyrja; TrpajgycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHMK, BBINYKJIBIA W  HEBBITYKJIbIN
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOIpaHHUKA, IPABUJIbHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJbl MHOTOIPAaHHUKOB (TIUpamMuia; MOpuU3Ma,
MPSIMOYTOJIBHBIN TTapalIesienune, Ky0).

KiaccudunmpoBaTh MHOTOTPaHHUKH, BBIOUpasi OCHOBAHMS TSI KJlacCU(pUKAIUU
(BBIMTYKJIBIE M HEBBIMTYKJIbIE MHOTOTPAaHHUKH; TTPABUJIbHBIE MHOTOTPAHHUKHU; MPSIMBbIC
Y HaKJIOHHBIE MTPU3MBI, apaJiIeNIeUIe bl ).



OnepupoBaTh NOHATUAMMU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YSI METOJ CJIEIOB.

CTpouTh CE€4eHHs] MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemate 3aaunm Ha HaxO0XKJE€HHWE T€OMETPUUYECKUX BEJIMYMH MO 00pas3lam WiId
aIropuT™MaM, TIPUMEHSSI UW3BECTHBbIE AHAJUTUYECKME METOAbl IMpPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKMX 3aJa4 HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOUKH JI0 IIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY CKPEIMBAIOIIUMUCS
IPSIMBIMH.

Pemarp 3aaun Ha HaXOXKJEHUE F€OMETPUYECKHUX BEJIIMYMH 0 0OpasliaM WIH
aNropuT™MaM, TIPUMEHSS UW3BECTHBIC AHAJUTUYECKME METOABl IIPU PELICHUU
CTaHAAPTHBIX  MaTeMaTMYECKUX  3aJa4 Ha  BBIUMCICHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIUMHUCS  MOPSIMBIMH, MEXKIYy MNpPAMOA U  IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3MA,
nvpamujia) ¢ MpuMeHeHueM (HOpMyJI; BBIYUCIIATh COOTHOLIEHUS MEXAY IJIOIAIsIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB.

OnepupoBarh MOHATUAMH: CHUMMETPHS B NPOCTPAHCTBE; ULEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH MH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTrypax, MPEACTABICHHYIO Ha dYepTexax Hu
PUCYHKaX.

[IpumeHsITh reoMeTpuuecKre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
IPEAIOIAraroIuX HECKOJIBKO [IaroB PEIICHUs, €CIIU YCIOBHS NPUMEHEHUS 3a/1aHbI B
saBHOU (opme.

[IpruMeHsATh  mpoOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHbIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBOAUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIMU3UPOBATH peabHbIC
CUTyallUM M TPUMEHSATh HW3YUYEHHBbIE TMOHATHUS B TIPOLIECCE TIOUCKA PpPEIIEHUs
MaTeMaTU4YeCKu c(PopMyIUpOBAHHON MPOOIEMbI, MOJIETUPOBATH peajibHbIE CUTYallUU
Ha A3BIKE T'€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHITHA M TEeOopeM, ammapaTa aireOphl; pelaTh MPaKTHUYECKUe
3a/1a4y, CBSA3aHHbIE C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KITACC

OnepupoBaTh TMOHATUSIMH: WIMHAPUYECKAs TIOBEPXHOCTh, OOpa3ylome
MATUHAPUYECKON MOBEPXHOCTH; IMUIMHAP; KOHUYECKas TOBEPXHOCTh, 00pasyroiue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; cheprdecKasi IOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (MWJIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TIOYUYEHUS TEJ BpAIlCHUSI.

KrnaccudunupoBaTs B3aUMHOE pacnoioskeHre chephl U MI0CKOCTH.



OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CIIOM, OCHOBAaHME MIAPOBOIO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOM CEKTOP.

Beruucnate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM  Ten  BpallleHHS,
re€OMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B Cepy W ONMMCAHHBIN
okoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK HIIM TEJIO BpPAICHUS.

BBIYUCHATE COOTHOIICHHS] MEXIY IUIOHIAASMU TOBEPXHOCTEH M oO0OBEMaMu
MOI00HBIX TEIL.

N3o0paxarh u3yuyaeMble (QUIYpbl OT PYKM W C MPUMEHEHHUEM THIPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) TUIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢Guryp: Bux cBepxy, COOKy, CHU3Yy; CTPOUTh CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, MHTEPIPETUPOBaTh M  NpeoOpa3oBbIBaTh MHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha 4YepTeXax H
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BeImonmHATh  JEWCTBUSL  CJIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHSTh, KAKUMH CBOMCTBAMH OHU 00JIaJaIO0T.

[IprMeHATh MpaBUIIO NTapasuIeIICIUIEAA.

OneprpoBaTh NOHATUSAMU: JEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHUHATBHI BEKTOPA, YTOJd MEXKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIC
BEKTOPBI.

HaxoauTe cymMy BEKTOPOB M MPOU3BEIAECHUE BEKTOPA HA YHUCIO, YTOJd MEXIY
BEKTOpAMH, CKaJsIpHOE MPOU3BEACHUE, PACKIAAbIBaTh BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CUCTEME KOOPIHUHAT.

[IpumeHnsaTs reomeTpuueckre (akThl sl PEIICHUS] CTEPEOMETPUUECKUX 3a/ay,
MPEANOIAraloINX HECKOJIBKO I1aroB PEIIeHHUs, €CJIM YCIOBHS TPUMEHEHUS 3a/1aHbI B
ABHOU opme.

Pemate mpocreiimue reoMeTpuYecKue 3aJayd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJMHATHOTO METO/1A.

Pemiath 3amaum  Ha [10KAa3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUM U
HaXOXJIEHUE TEOMETPUYECKUX BEIMYMH MO O0pasiaM WM aJropuTMaM, MPUMEHSS
M3BECTHBIC METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKHUX 3a/1a4.

[IpumeHsaTP  TPOCTEUIIME  OPOTPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH TPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U KU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHBbIE 3HAHUS HA MPAKTUKE: AHAJIM3UPOBATH peasbHbIC
CUTyalldd W TPUMEHSTh HW3yUYCHHbIC TOHITUS B TIPOIECCE IMOWCKA pelIeHUs
MaTeMaTU4YeCKu chopMyIUPOBAHHON MPOOIIEMbI, MOJIETUPOBATH peajbHbIE CUTYallUU



Ha S3bIKE T€OMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJECIHA C HCIIOJIb30BAHUEM
Tr€OMETPUYECKUX MOHATUNA M TEOpEM, ammapara ajireOpbl; pemarb MPaKTUYECKHE
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

IIpumeyanue

Ne HaumenoBaHue pa3jiesios,
o/ Tent Beero Kontpoabnbie | IlpakTuueckue | IJIEKTPOHHBbIE (IUPPOBLIE)
r padoThI padoTnI o0pa3oBaTe/ibHbIE PeCypChl
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/lesson/5866/main/221580
[IpsiMBbIE ¥ TUIOCKOCTH B
2 HPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/lesson/5866/main/221580
[TapamienpHOCTH IPSIMBIX U
IUIOCKOCTEN
I1
3 epHeHHHKyimPHOCTB TPAMBIX 12 https://resh.edu.ru/subject/lesson/5866/main/221580
U IJIOCKOCTENR
v . .
4 FIIRT MECLY TIPAMBIMH 10 1 https://resh.edu.ru/subject/lesson/5866/main/221580
IUIOCKOCTSIMH
MHororpanHuku 11 1 https://resh.edu.ru/subject/lesson/5866/main/221580
OOBEMBI MHOTOTPAaHHUKOB 9 1 https://resh.edu.ru/subject/lesson/5866/main/221580
11 : . .
7 OBTOPCHHC: CCHCHHA, 4 1 https://resh.edu.ru/subject/lesson/5866/main/221580
PacCTOSHUS U YTJIbI
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580

11 KIIACC

KonuyecrBo yacos IIpumeuyanue
Ne HaumenoBaHue pa3jiesios,
w/n Ten Beero Kontpoabnbie | IlpakTuueckue | JJIEKTPOHHBIE (IUPPOBLIE)
' padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
Tena BpaieHus 12 https://resh.edu.ru/subject/lesson/5866/main/221580
OOBEMEI TeT 5 1 https://resh.edu.ru/subject/lesson/5866/main/221580
B
CKTOPBI H KOODIUHATEL B 10 1 https://resh.edu.ru/subject/lesson/5866/main/221580
IIPOCTPAHCTBE
I1 000 . .
OBTOPEHHE, 000 meHPUIe’ 7 1 https://resh.edu.ru/subject/lesson/5866/main/221580
cucreMarunl3anus 3HaHNU
OBIIEE KOJIMYECTBO YACOB 34 3 0

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580
https://resh.edu.ru/subject/lesson/5866/main/221580

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

n/n

HaunmenoBaHmue pa3aejioB, TeMa ypokKa

KoanyecTBo 4acosB

Bcero

KonTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmita
M300paKeHUs Ha PUCYHKAX: H300paKCHUs
TUIOCKOCTEH, MapajlIeIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
nepeCeKaromuec:d mnmpsamMasd u 1iIoCKOCTb

IlonsTus: NnepeceKarommecs mIoCKOoCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKaMH,
I/I306pa)KCHI/Ie MHOT'OT'PAaHHUKOB Ha PUCYHKaAX,
Ha NPOCKIUOHHBIX YEPTECIKAX

HavaneHbie cBeieHus 0 KyOe U mupamuje, ux
pa3BEpTku u Mojenu. CeueHus
MHOT'OIrpaHHUKOB

HauanpHbie cBeeHus 0 KyOe U mupamujie, ux
pa3BEépTKU U Moaenu. CedueHus
MHOT'OIrpaHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH




CTEPCOMETPHUU: AKCHUOMBI CTCPECOMETPUU U
CJICACTBUS U3 HUX

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU

9 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U
CIIC/ICTBHS U3 HUX
[TonsiTHe 00 aKCMOMATHYECKOM TIOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B

11 MPOCTPAHCTBE: NEPECEKAIOIIHNECH,
napajuieNIbHbIe ¥ CKPEIINBAIOLINECS TPSMBIC
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEH B

12 MPOCTPAHCTBE: apalyiesIbHbIC TPSMBIC B
IPOCTPAHCTBE; MAPAIUICIIEHOCTD TPEX MPAMBIX
[MTapannenbHOCTh MPSMBIX M TUIOCKOCTEH B

13 npoctpaHcTe: [lapannensHocTs npsiMol U
IJIOCKOCTH

14 VYTIBl ¢ COHAINIPaBIEHHBIMH CTOPOHAMHU

15 VYros MexIy NpsSMbIMU B IPOCTPAHCTBE

16 VYros MexIy NpsSMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh TIOCKOCTE!: MapaiesibHbIe
TUIOCKOCTH

18 CBoiicTBa mapanienbHbIX MJI0CKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETpadp, KyO, mapasuiesnenumnes

20 Iloctpoenue ceuennii

21 Iloctpoenue ceuennii




Kontponbnas padota nmo teme "[Ipsmbie u

22 IUIOCKOCTH B pocTpaHcTse. [lapannensHocTh
MPSAMBIX U IUIOCKOCTER"

93 IlepneHIUKYISAPHOCTD NPSAMON U MJIOCKOCTH:
NIEPIECHIUKYIISIPHBIC NIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napasuienpHble U NEPIICHIUKYIIAPHBIC
K IUIOCKOCTH

o5 [Ipsimble napasuienpHble U NEPIIEHUKYJIAPHBIC
K IUIOCKOCTH

26 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU U
IIJIOCKOCTH

28 Teopema o npsiMO NepIIEHIUKYIIIPHON
IIJIOCKOCTH

29 Teopema o npsiMO NepIIEHIUKYIIAPHOU
IIJIOCKOCTH

30 Teopema o npsiMO NTEpIIEHIUKYIIPHON
IIJIOCKOCTH
[lepneHuKyIsp U HAKIOHHBIE: PACCTOSHHUE OT

31 TOYKH J0 IUIOCKOCTH, PaCCTOSTHUE OT NPSAMOU
110 IIOCKOCTHU
IlepnieHqUKyYISAp U HAKIIOHHBIE: PACCTOSHUE OT

32 TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT NPSAMOU
110 IIOCKOCTHU
IlepnieHqUKyYISAp U HAKIIOHHBIE: PACCTOSHUE OT

33 TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT NPSAMOU

IO TNIOCKOCTH




[lepnieHIuKyIsip ¥ HAKIIOHHBIE: PACCTOSTHUE OT

34 TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOU
710 IJIOCKOCTH

35 VYIIIbl B IPOCTPAHCTBE: YrOa MEXKAY IPSIMOU U
IJIOCKOCTBIO

36 JIByrpaHHbI{ yToJ1, TMHEHHBIA YToJl
JBYTPaHHOI'O yria

37 JIByTrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPaHHOI'O yria

38 [lepneH MKy IAPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

39 [lepneHMKyIAPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

40 [lepneH MKy IIpHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIISIPHOCTH BYX IIOCKOCTEH

41 Teopema 0 TpEX nepHeHANKYISIPAX

42 Teopema o Tpéx nepneHAUKYIIpax

43 Teopema o TpEX mepreHANKYIIpax
KonTponbHas padoTa no temam

44 "[lepneHIMKYISAPHOCTH MPSAMBIX U IJIOCKOCTEN"
1 "YTIbl MEXly IPSIMBIMH U ITNIOCKOCTSAMHA"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOI'PAaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; rpaHu U

46 OCHOBAHUS IIPU3MBL; IPsIMAst U HAKJIOHHAS

pU3MBbI; OOKOBAs U MOJIHAs TOBEPXHOCTh
IIPU3MBI




47

[Tapannenenumnen, NpAMOYTroJIbHBII
napasuiesienune1 U ero CBoicTaa

48

[Iupamuna: N-yronbHas NUpamMuaa, TpaHu v
OCHOBaHUE MUPaMU/JIbl; OOKOBAs U MOJIHAs
IIOBEPXHOCTb TUPAMHU/IBL; TPaBUIIbHAS U
yced€HHas nupamuaa

49

HpaBI/IHBHBIe MHOTI'OI'paHHUKHA: TIOHATUC
IMPaBHUJILHOTO MHOTI'OI'PAaHHHKA; IIpaBUJIbHAA
IIpru3Ma 1 1paBuJibHasg NupaMuaa, rpaBujibHasA
TPCYToJibHasA MMupaMujaa u HpaBHJII:HBIfI
TeTpadap; Kyo

50

[IpencraBnenue o MpaBUIIBHBIX
MHOTOI'paHHHUKaX: OKTa3/p, T0JEKadIp U
HKOCA3IP.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUHU B ITUpaMUJAX,
Hapajuiejenmieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

52

Briuncnenune 3i1eMeHTOB MHOT'OI'paHHUKOB:
p€Opa, TuaroHasu, yribl

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MTOTHOM
MMOBEPXHOCTHU MPSMOU TTPU3MBI, TUIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
MPSAIMOM TPU3MBI

54

[Tnomaas 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTHU MPABUIILHON UPAMUIBL, TEOpEMA
0 TUIOIIAX OOKOBOM MOBEPXHOCTH yCEUEHHOU
MIAPAMM/IbI




KonTponbhas pabota no teme

= "MHuororpaHHuku" L
56 [Tonsitue 06 06bEMe 1
57 O06BEM TUpaMuIBI 1
58 O06BEM TUpaMuIBI 1
59 O06BEM TUpaMuIBI 1
60 O0BEM TUpaMuIBI 1
61 O0BEM pu3MBI 1
62 O0BEM pu3MBI 1
63 O0BEM pu3MBI 1
64 Kontponbnas padota no teme "O0bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
65 3HaHui. [loctpoenue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpEeHME, 06001IIEHNE CHCTEeMAaTHU3 AN
3HaHUU. BeuKciieHne paCCTOSHUMN: MEXAY
66 IBYMsI TOUKaMH, OT TOYKH J10 IPSMOH, OT 1
TOYKH JI0 TIOCKOCTHU, MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 Hrorosast koHTpopHAs paboTa 1
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUW. Beraucienue yrioB: MExXIy
68 CKPEUIHBAOIIUMHUCS MPSIMBIMH, MEKIY TPSIMON 1
Y TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YTIJIOB
MEXTy TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68




I[TPOTPAMME




11 KIIACC

n/n

HaumenoBanue pa3aesioB, TeEMa ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTH4eckue
padoThbI

Jlara

Cdepa u map: HeHTp, paanyc, TuaMeTp;
IO/ IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxkeHue chepbl u
TUTOCKOCTH; KacaTelbHask TUIOCKOCTh K cdepe;
iomanb cheps

N3o0paxenue chepsl, mrapa Ha MIOCKOCTH.
Ceuenus mapa

[unmmaapudeckas TOBEPXHOCTh, 00pa3yromye
LUAJIMHIPUYECKON ITIOBEPXHOCTH, OCh
LUAJIMHIPUYECKON TOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas u oCh; MJIOLIAIb
OOKOBOM U MOJIHOW MOBEPXHOCTH

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TTOCKOCTHI0, MapajiebHON HITu
MEPIEeHIUKYISIPHON OCH LIMITUH/IPA)

Konnueckas moBepxHOCTh, 00pasyrolue
KOHHMYECKOW IMOBEPXHOCTH, OCh M BEPIIMHA
KOHHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepInHa, 00pa3yromas 1




0Cb; IIIOIaab OOKOBOH U IIOIHOM

MMOBEPXHOCTHU

9 VYceu€HHBII KOHYC: 00pa3yIoLIHe U BBICOTA; 1
OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHusi KOHyca 1
(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOSINEH Yepe3 BEPILUHY )

1 Komb6unanus ten BpaiieHus u 1
MHOTOTPaHHUKOB
MHororpaHHHK, OMUCAaHHBIN OKOJIO chephl;

12 cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITH B 1
TEJIO0 BpallleHus

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TN

14 O06bEM muIMHIpa, KOHYCa 1

15 O06bEM mapa u wiomaask chepsl 1
[TogoOHEbIE TENa B MPOCTPAHCTRE.

16 COOTHOIIIEHUS MEXTY TUIOIIAISTMHI 1
MOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEI

17 KonTponbnas padora no temam "Tena 1
Bpamienus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYMTAHNAE BEKTOPOB 1

20 YMHOXeHHE BEeKTOpa Ha YHCIIO 1

21 Paznoxenne BekTopa 1mo Tpém 1




HEKOMIUTaHapHbIM BekTopaMm. [IpaBuiio
napajesenumnena

Pemenue 3aaa4, CBA3aHHLBIX C IPUMCHCHUCM

22 MpaBWI ICUCTBUI C BEKTOpAMH
[IpsimoyronbHas cucteMa KOOpAUHAT B

23 npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3a1aun B KOOpAUHATAX

24 VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

o5 Boruncnenue yrioB Mexy NpsSMbIMU U
IJIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBIN METOM MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4

97 KontponbHas padota no Teme "BekTopsl u
KOOpJIUHATHI B IPOCTpaHCcTBE"
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

28 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI
Kypca IJIaHUMETPUHU
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS

29 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI
Kypca IJIaHUMETPUHU
[ToBTOpeHmE, 0000IIEHNE U CUCTEMATH3AITIS

30 3HAHWUU. 3a]]a41 TTAHUMETPUU H METOJIBI HX
peleHus

31 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs

3HAHUIA. 38.,[(3.‘-11/1 TUIAaHUMETPHUHN U METOABI UX




peLeHus

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS

32 3HaHuil. OCHOBHBIE QUTYPHI, (PAKThI, TEOPEMBI 1
Kypca CTepeoOMETPHH
33 HroroBas koHTpobHas paboTa 1 1
34 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATU3AIIHS 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MTPOI'PAMME
r
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