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10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTRO.
[TonsiTie 06 aKCMOMATUYECKOM MOCTPOSHUH CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPHUH
U CJIEJICTBHS U3 HUX.

B3anMHOE pacnosio)KeHHE MPSIMBIX B IMPOCTPAHCTBE: IEPECEKAIOIIHECS,
MapajulesibHble W CKpeuuBarommecs npsMble. [lapamnenbHOCTs NPSAMBIX U
IUDIOCKOCTEW B  MNPOCTPAHCTBE: IMApaJUICNIbHBIE  IIPSAMBIE B IPOCTPAHCTBE;
MMapaJuIeIbBHOCTh TPEX MNPAMBIX; NAPAUIEIBHOCTh INMPSMOW M IUIOCKOCTH. YTUIBI C
COHAIIPaBJICHHBIMM CTOPOHAaMHM; YIoJd MEXAYy MNpsIMbBIMH B IIPOCTPAHCTBE.
ITapannenbHOCTh TUIOCKOCTEN: NapajuleibHbIE IIJIOCKOCTH; CBOWCTBA IapajuICIbHbBIX
miockoctei. IIpocTeitime nmpocTpaHCTBEHHbIE (UTYphl Ha IJIOCKOCTH: TETPAdp,
KyO, apajjiesIeuIe; IOCTPOCHUE CEUEHUH.

IlepneHIMKYISAPHOCTh HPSMON M IUIOCKOCTH: NEPHEHIUKYISPHBIE IIPSAMBIEC B
IIPOCTPAHCTBE, NPSMBIC MTAPAUICIIbHBIE U IEPICHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IPSIMOM IEPIICHAUKYIISIPHON
IUDIOCKOCTU. YTJIBI B TPOCTPAHCTBE: YIrOJ MEXAYy IMPSAMOA U IUIOCKOCTBIO;
IBYI'PAHHBIM yTOJ, JMUHEWHBIA YroJ JABYTpaHHOro yria. llepneHmukynsap u
HAaKJIOHHBIEC: PACCTOSTHUE OT TOYKHA [0 IUIOCKOCTH, PACCTOSHHE OT MPSIMOM 10
IUIOCKOCTH, MPOEKUUs (PUrypbl Ha IUIOCKOCTh. lleprneHauKyIsspHOCTh IUIOCKOCTEM:
NpU3HAK  NEPHEHAUKYISAPHOCTH  JBYX  IUIockocte.  Teopema o0 Tpéx
MEPIICHIUKYIISIPAX.

MHOrorpaHHUKHU

IloHATHE MHOTOTrpaHHHUKA, OCHOBHBIE DJIEMEHTBI MHOTOI'PDAHHUKA, BBIYKJIbIE U
HEBBINIYKJIBIE MHOTOTPAaHHMKHM; pa3BEPTKa MHOrorpaHHuka. lIlpusma: n-yrosnpbHas
MpU3Ma; TPAHW M OCHOBAHMS MPU3MBbI; MpsAMas W HAKIOHHAs MPU3MBbI; OOKOBas U
ITOJIHAsl MTOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npsAMOyTOJIbHBIN MTapauIeNICIUIIEN
u ero cBoucrsa. Ilupamua: N-yronpHas nupaMuaa, rpaHd U OCHOBAHUE MUPAMUIBI,
OOKOBasi W TOJHAs MOBEPXHOCTh MHpPAMUbL; MPAaBWIbHAS M yCeu€HHas NMUpaMuja.
OneMeHTbl MNpu3Mbl M nupamuibl. lIpaBuibHbIE MHOTOIpDaHHHUKH: TOHATHE
MPAaBWJIBHOTO MHOTOIpAaHHWKA; MpPaBWJIbHAs IMpU3Ma W MNpaBUIbHAsg MHPAMHIA;
MpaBUJIbHAsl TPEYroJibHAs MUpaMua U MPaBWIbHBIN TeTpa’ap; KyO. IlpencraBnenue
O MPaBWJIBHBIX MHOTOTPAHHUKAX: OKTa3Ip, JOAEKadAp U uKocazap. CeueHuns Npu3Msl
Y IUpaMUpbl.



CummeTpusi B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B NMUpamMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Brruncnenue 1eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [Inomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [Tnomans 60koBOM
IIOBEPXHOCTU M ITOBEPXHOCTH MPABUIBHOM MNHPAMHUABI, TEOpeMa O IUIOIaan
yceu€éHHol nupamuibl. [lonstue 06 00béme. OOBEM TUpaMUIbl, TPUIMBI.

[lonobuble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY —IUIOLIAJsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yroliue MUIMHIPUUECKOW MOBEPXHOCTH,
OCh LIMJIMHAPUYECKOU TTOBEepXHOCTH. L{umuHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyrolias U 0Ch; IJIONaabr OOKOBOM U MOJHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepXxHOCTH. KOHyC: ocHOBaHME U BeplnHa, 00pa3yromias u
OCh; TUIOIIAIb OOKOBOM M IMOJTHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUA U OOKOBasi TOBEPXHOCTh.

Chepa u map: HeHTp, paguyc, IUAMETP; IUIONIAAh MOBEPXHOCTU C(ReEpBhl.
B3auMHoe pacnosiockeHre cepbl M IIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
TJI0IIAAb CEpPhI.

N3o00pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka IMIIMHIIpa U KOHYCA.

KomOunHanuu ten BpailleHus ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMHCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsi B MHOTOTPAHHUK, WUJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0bEM MUIMHIpa, KOHYCA.
O0bEM mIapa u wiomaab cQepsl.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXAY IUIOMIaAsSIMU
MOBEPXHOCTEH, 00BEMaMU MOJAOOHBIX TE.

Ceuenus nuimHapa (MapauiebHO U MEPHEHANKYIISIPHO OCH), CEUEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHUIO U MPOXO/IAIEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu U B mpocTtpaHcTBe. CIOKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucjo. PazjoxkeHue BeKTOopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienre 3aaayd, CBI3aHHBIX C TPUMEHEHHEM
MpaBuJl JE€UCTBUM ¢ Bekrtopamu. [IpsMoyrosibHass cucremMa KOOpPAMHAT B



npoctpancTee. Koopauuarsl BekTopa. [Ipocreiimme 3amadun B KOOpAMHATAX. YTOJI
Mexay BekTopamu. CKajasipHOE NPOU3BEACHHE BEKTOPOB. BhIUnCIEHUE YTIIOB MEXKIY
OpPSIMBIMM M INIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
reOMETPUYECKUX 3a]a4.

IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBbTATDBI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHUSI MPOrpamMMbl  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3ylTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TIO3UITUN O00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MATEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHUM, TIPOLETYP
IPaKJAHCKOTO 0011ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAJILHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSAMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKTAHCKOW HMJIEHTUYHOCTH, YBAKECHUS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMATHKOB U POCCHICKONW MAaTeMaTUYECKOW IIKOJIBI, K
WCIIOJB30BAaHUIO ATUX JOCTHXKEHUHW B JPYrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/a; chopMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, ATUYECKOTO TMOBEICHHUS, CBS3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTMIXKEHUM HAYKU U JEATeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJla B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCyKIECHU; BOCIPUUMUYNBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTRBA.

Du3nyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO yMEHUS TPUMEHSAThH MaTeMaTHYeCKUE 3HAHUA B
WHTEpecax 3I0pOBOT0 M 6e30macHOro0 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE THTaHHME, COAAHCUPOBAHHBIM PEXKUM 3aHATUN WU
OT/bIXa, peryysipHasl ¢u3udeckas akTUBHOCTH); (PM3UYECKOTO0 COBEPILICHCTBOBAHUSI,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO.

TpynoBoe BocnuTanue:



TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM LIEHHOCTU TPYAOIIOOMSI; HHTEPECOM K
pa3ianuHbIM chepam nmpodecCHOHANbHON AEITeTbHOCTH, CBI3aHHBIM C MAaTEMaTUKON
U e NPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyiiei npodeccun
U PEaM30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHbI; TOTOBHOCTBIO U CITIOCOOHOCTHIO
K MaTreMaTH4eCKOMY OOpa30oBaHUI0O M CaMOOOpa30BaHUI0 Ha MPOTSHKEHHH BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY Y4YacTHIO B PEIICHUU MNPAKTUYECKHUX 3a]a4
MaTeMaTUYECKOM HAIPaBICHHOCTH.

JKOJIOrHYeCKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, IOHUMAHUEM BIUSHUSA
COLIMAJIBHO-D)KOHOMHYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COILMAIbHOU
CpeIbl, OCO3HAHUEM TTI00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpHEeHTalueH
HA TpPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM M1 pemieHus 3axad B 00JyiacTu
OKpY)KAIOLIEH Cpelpl, I[UIAHUPOBAHUS IMOCTYNIKOB M OLIEHKHM HMX BO3MOXHBIX
IIOCJIEICTBUN JUIsl OKPYKArOLIEN CpeJIbl.

ILleHHOCTH HAYYHOTO IO3HAHMS:

c()OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, IOHUMaHUEM MAaTeMaTHUeCKON
HayKd Kak cepbl 4eJTOBEUYECKOMN NeITeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH
JUISl pa3BUTUSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTEeMaTU4eCKOM
KyJIbTYpPO#l KaK CpPeICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
Y UCCJIEI0BATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOEHUS MPOTPaMMbI y4yeOHOTO TIpenMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0eticmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OClCBUAMU.

1) Vuusepcanonuvie  nosnasamenvHwle  Oelicmaus, obecneuusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 obyuarwuxcs (oceoenue
Memo0o08  NO3HAHUA — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYECKUX,
uccie0o8amenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble j1ornyeckue 1eicTBUA:

e BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTeMaTHUYECKUX
O00OBEKTOB, TOHSATHIA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUpPOBAThH
OTpeNecHUsT  TOHATUH;  YCTAHABIIMBAaTh  CYIICCTBCHHBIH  IMPHU3HAK
KJaccu(uKauy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJTN3a;



¢ BOCTIpUHUMATh,  (OPMYNIHpPOBaTH HW  TMPEOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpHUIATEIbHBIC, CIWHUYHBIC, YacTHbIE U 0O0IIue;
YCIIOBHBIE;

e BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MTPOTUBOPEUHS B
¢dakTax, TaHHBIX, HAOTIOICHUSX U YTBEPKICHUSAX; TIPeaiaraTh KPUTEPUH JIJIS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

e ICTIaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

 IPOBOANTH CAMOCTOSATEIBHO J10KA3aTEIhCTBA MAaTEMATUUYECKUX YTBEPIKICHUI
(mpsiMble W OT MPOTHBHOTO), BBICTPAWBATh APTYMEHTAIUIO, TMPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

«BBIOUpaATh crocod pemieHus Yy4eOHOW 3agauyr  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BbHIOUpATh HauOoJiee TMOAXOMAIUMNH ¢ y4E€TOM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue JeiCTBUS:

* ICTIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME NPOTUBOpEUHE, MNpodIeMy,
yCTaHAaBIMBAaTh  WCKOMOE€ W  JaHHOe, (GOpMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

« IPOBOJIUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT, MCCIIECTOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OObeKTa, SBICHUS,
npoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SIBICHHUSIMH,
mpoleccamu;

¢ CAMOCTOSITEILHO (HOPMYIMPOBaTh OOOOIEHUS W BBIBOJBI IO pe3yjbTaTaMm
POBEIEHHOTO HAOMIOACHUS, HCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

« IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAaKXKE BBIJIBUTATH
MIPEANOJIOKECHUS O €T0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

 BBISIBJISTH JA€PUIIMTHI WH(MOpPMAIUU, JaHHBIX, HEOOXOJMMBIX JIJIi OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;

 BEIOMpaTh WHMOPMAIUIO W3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHMOOPMAITUIO PA3TNIHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

e CTPYKTYpHUpOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B pasIWyHbBIX (popmax,
WJUTFOCTPUPOBATH TpapuuecK;

e OLICHUBATH HaAE&KHOCTD uHbOpMaIUu o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



2)  VuugepcanvHvle < KOMMyHUKamueéHwle  Oelicmeusi,  00ecneuusaom

copmMupo8aHHoOCmy COYUATbHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0wmenue:

e BOCIIPUHUMATH U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
[eJsIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy peIIeHUs
3a/1a4yv, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

eB X0/ic 00CYXJCHHUS 3a7aBaTh BOMPOCHI IO CYHIECTBY OOCYX IAaE€MOU TEMBI,
npo0sieMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYKACHUSIMHU IPYTUX YIACTHUKOB
auanora, OOHApY)XMBATh PAa3IMUAC W CXOJCTBO TO3WIMN; B KOPPEKTHOU
dbopme GopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e IPEJICTABIISATh PE3YJIbTATHl PEIICHUS 3aJlayM, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
IPOEKTa; CAMOCTOSITEILHO BHIOMPATHh (DOpMAT BBICTYIUICHUS C YUETOM 3aj]1a4y
MIPE3CHTAINHA U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuvecTBo:

¢ IOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHAHOW U WHIWBUIYATIbHOU
paboThl TpH pelIeHWH YYeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOMU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  PabOTHI,
pacmpeneniaTb BHABI PabOT, JOTOBapWBATLCSA, OOCYXHaTh TIPOIECC W
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFO/CH;

e Y4aCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCYykJeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbB» U WHBIE); BBIMIOJHITH CBOIO YacThb pPabOTBI U
KOOPJIMHUPOBATh CBOM JCUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOEro BKJIaJa B  OOmMUNA  TPOAYKT TIO  KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom opmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a]1a4H, BEIOUPaTh CIIOCOO peIIeHUs C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb:

e BJTQJICTh HaBBIKAMU TTO3HABATEIILHON pe(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH W  MBICIHMTEIIBHBIX TPOIIECCOB, WX pe3yJbTaTOB; BJIAJCTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yiabTaTa PEIICHUS
MaTeMaTHYCSCKOM 3a/1auH;



e IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHHH 3aJauH,
BHOCUTb KOPPEKTHBBI B JIE€ATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JaHHBIX, HAalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yJIbTATa LEJIU U YCIOBUSAM, OOBSICHITH PUYHUHBI
JNOCTH)KEHUSI WM HEAOCTHKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAaXOJUTh
OLINUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAast, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHS W3 HHUX M[PU PELICHUU
r€OMETPUYECKHX 3a/]a4.

OnepupoBaTh NOHIATUAMU: NAPAJUIETBHOCTD U NMEPIEHANKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduumpoBath B3aMMHOE pacHoOJIOKEHHE TMPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHIATUSMU: JBYTPaHHBIN YIroJj, IPaHu JIBYIPAHHOTO yria, pedpo
ABYTPAaHHOTO yIja; JMHEWHBI yroyl JBYIpaHHOrO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIM W  HEBBITYKIIbIHI
MHOTOTPaHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpamMuaa; MpHU3Ma,
MPSAMOYTOJIbHBIM Napajijiesienune, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMPAsi OCHOBAHUS 7Sl KJlacCcu(UKauu
(BBITTYKJIbIC ¥ HEBBIMTYKJIbIE MHOTOTPAHHUKH; MPaBUIHHBIE MHOTOTPAHHUKH, MIPSIMBIC
Y HaKJIOHHBIE TPU3MBI, apaJIeIEITUIIE/IbI).

OnepupoBarh NOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CIIEOB.

CtpouTh CeueHHs] MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BBIIIOJIHSTH (BHIHOCHBIE)
IJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJEHUE FEOMETPUUECKHMX BEJIWYMH MO oOpasliaM WiIu
aIropuT™MaM, TMPUMEHSISI U3BECTHbIE AHAJUTUYECKME METOAbl IMpPU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILUMHUCS
IPSIMBIMHU.



Pematp 3amaun Ha HaXOXXJIEHUE FEOMETPUUECKHUX BEJIWYMH MO 0OpaslaM Wid
aNropuT™MaM, MPUMEHSSI UW3BECTHbIE AHAJUTUYECKME METOAbl IPU PEIICHHUH
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad Ha  BBIUMCIEHHE  YIJIOB  MEXAY
CKPCILMBAIOIIMMUCSA  NPSIMBIMH, MEXIY HOpsIMOM U  IUIOCKOCTBIO,  MEXIy
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beruucisate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (ITPU3Ma,
NUpaMKJIa) ¢ IPUMEHEHHEM (HOPMYIT; BHIYUCIATH COOTHOIICHUS MEXKIY TIIOMIAASIMH
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh IOHATHUAMM: CHUMMETPHS B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUU (UTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO HAa 4YEpPTEXKax M
PUCYHKaX.

[IpuMeHsTh reoMeTpuuecKre (akThl ISl PELICHUS] CTEPEOMETPUUECKHX 3a]1ad,
MPEANOJIAraloINX HECKOJIBKO IIaroB PEIICHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHATH  OpOCTEHIIME  NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOANTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBbIE 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH peabHbIC
CUTyallUM M NPHUMEHATh HW3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4eCKU cHOpMYIUPOBAHHON MPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA M TEOpeM, amnmapara ajreOpbl; pemaTrh NPaKTHYECKHe
3a/1a4y, CBS3aHHBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KUIACC

OnepupoBaTh MOHATUSIMHU: WJIMHAPUYECKAs] TOBEPXHOCTh, OOpa3yronme
MATUHAPUYECKON TMOBEPXHOCTH;, IMUJIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

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

OOBICHATH CITOCOOBI MMOTYUYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa, BHICOTA
CEerMCHTa; MIApPOBOM CIJIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnsate  00BEMBI M TUIOIIAOU  TMOBEPXHOCTEW  Tel  BpalleHHS,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POPMYII.

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy U ONMHCAHHBIN
okoJ10 chepsl; chepa, BIMCaHHAS B MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

BbyncnsaTe COOTHOILICHHUS MEXIy IUIOHIAAsIMH IOBEPXHOCTEH W 0O0BEMamMu
MOJ00HBIX TEN.

N3o06paxaTh u3zydaemble (UTYppl OT PyKH MU C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB NMPOCTHIX O0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAICHHUS.

W3Bnekatb, HMHTEPOPETUPOBATH M  NPeoOpa3oBbIBaTh MH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTABICHHYIO HAa 4YEpPTEXKax M
PUCYHKAaX.

OnepupoBarth NMOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  EWCTBUS  CHOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHSTh, KAKUMH CBOMCTBAMH OHU 00JIaJJaIO0T.

IIprMeHATH paBUIIO NapajulelIeUIEeAa.

OnepupoBarTh NOHATHAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXIY
BEKTOpPaMH, CKaJspHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBL.

Haxogute cymMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YUCIO, YIOJ MEXAY
BEKTOpaMH, CKaJIPHOE IPOU3BEACHUE, pPaCKIaiplBaTb BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumeHsTh reoMeTpuuecKre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
[IPEAIOJIaraloux HECKOJIBKO IIaroB PELICHUs, €CIIA YCIOBUSA IPUMEHEHUS 3a1aHbl B
saBHOU popme.

Pemare mpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOpPIMHATHOI'O METO/A.

Pemars 3amauym  Ha  [10Ka3aTesbCTBO MAaTEMAaTHUYECKUMX OTHOLUCHUW U
HAXO0XJIEHWE T€OMETPUYECKUX BEJIUYMH MO 00pasliaM WM ajJropuTMaM, HMpUMEHss
M3BECTHBIC METO/IbI IIPU PELICHUN CTAaHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs  TpOCTEHIIME  NPOTPAMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATs TMOJydEeHHbIE 3HAHUSA HaA IMPAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyallud U I[PUMEHATb H3YYEHHBIC IIOHATUSA B IPOLIECCE IOMCKA pELICHUs



MaTeMaTH4eCKu c(HOpMyITHMPOBAHHON MPOOIIEMbI, MOAEIUPOBATH PEAIbHBIE CUTYAIH
Ha S3bIKE T'€OMETPUM, HCCIEI0BATh ITOCTPOCHHBIE MOJAEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TEOpeM, ammapaTa anreOpbl; pelaTh MPaKTHYECKHE
3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEINYUH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

HaunumenoBanue
pa3aeiioB U TeM
MPOrpamMMbI

Bsenenue B
CTEPEOMETPHUIO

KoanuecTtB
0 4acoB

Bcero

10

KonTpoabu
ble padoThbI

IMpakTnyeck
ue padoThbl

DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTeJibH

ble pecypchl

educont.ru

[IpsimMble n
IJTIOCKOCTH B
MPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
IJIOCKOCTEN

12

educont.ru

[TepnienanKyIsIpHOC
Th MPAMBIX U
IIOCKOCTEMN

12

educont.ru

Yrael Mexny
MPSIMBIMA U
IUIOCKOCTSIMU

MHororpanHuku

10

11

educont.ru

educont.ru

O0BEMBL
MHOTOTPaHHUKOB

educont.ru

[ToBTOpEHue:
CCUCHUA,
PaCCTOAHUA U YTJIBI

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68

educont.ru




11 KITACC

DJIEKTPOHHbBIE
(uudpossbie)
HaumenoBanue KoimdecTBo yacos
Ne o0pa3oBaTte/ibHbIE
pa3aesioB U TeM
n/n pecypcbl
MPOrpamMMbl
Beero KourpoJusbnbie | IIpakTHyeckue
padoThI padoThI
Tena Bpamenus 12 educont.ru
OG6BEMBI Te 5 1 educonk:u
Bekropsl u educont.ru
KOOpJMHAThI B 10 1
IIPOCTPAHCTBE
[ToBTOpEHHE, educont.ru
00001IeHNE, y 1
CUCTEMAaTHU3aLMs
3HAHUHI
OBIIEE
KOJIMYECTBO
34 3 0
YACOB 10

I[TPOT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO
4acoB

JieKkTpoHHbIe(HU(PPOBHIE)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, INOCKOCTh, TPOCTPAHCTBO.
[TpaBuia n3o0paskeHus Ha pUCYHKAX !
M300paXKeHUsI MJIOCKOCTEH, MapalIeIbHbIX
HpSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka

educont.ru

IlousTus: NepeceKaromuecs 1mI0CKOCTH,
nepeceKkarommecs npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1mIOCKOCTH,
MNepeCCKaromuecsd 1rnmpamMad U 1JI0CKOCTb

educont.ru

educont.ru

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB Ha
pHCYHKaX, Ha IPOCKLIMOHHBIX YePTEeKaX

educont.ru

HavanbHble cBesieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus
MHOT'OI'DAaHHUKOB

educont.ru

HauanbHble cBeieHus o Ky0e u nupamue,
ux pa3BépTku U mojenu. CedeHus
MHOTOI'PAaHHUKOB

[TonsiTHE 006 AKCHMOMATHYECKOM OCTPOSHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

[TonsiTvie 06 akCMOMATHYECKOM MOCTPOESHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

educont.ru

educont.ru

educont.ru

[TonsiTrie 06 akcMOMATHYECKOM MOCTPOESHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIEICTBUSA U3 HUX

educont.ru

10

11

12

[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUN U
CJIE/ICTBUS U3 HUX

B3anMHOe pacmoniokeHue npsiMbIX B
IIPOCTPAHCTBE: NEPECEKAIOITUECS,
NapaJuleIbHbIE U CKPEIIUBAKOLIUECS ITPSIMBbIE

HapaJ'IJ'ICJIBHOCTB MpAMBIX U IUIOCKOCTEM B
MMPOCTPAHCTBE: MAPAJUICIIBHBIC IIPAMBIC B

educont.ru

educont.ru

educont.ru




IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX

IPSMBIX
[TapannenbHOCTh NPSMBIX U IJIOCKOCTEH B educont.ru
13 npocrpasctse: [lapannenbHOCTh IPAMON U
IUIOCKOCTH
14 VYIu1bl ¢ COHANPABICHHBIMUA CTOPOHAMH educont.ru
15 VYros Mexay NpsMbIMU B IPOCTPAHCTBE educont.ru
16 VYron Mexay IpsMbIMU B IIPOCTPAHCTBE educont.ru
17 [TapaynenbHOCTh MIIOCKOCTEN: educont.ru
napajielIbHble IIOCKOCTH
18 CBoifcTBa MapaIeabHBIX IIOCKOCTEH educont.ru
[IpocTeiinye npocTpaHCTBEHHBIE (PUTYPBI educont.ru
19 Ha TJIOCKOCTH: TETPa’ap, KyoO,
napasesenurnes]
20 ITocTpoeHue ceueHuit educont.ru
21 IMocTpoeHue cevyeHuit educont.ru
KontponsHas pabora o teme "IIpsimbie u educont.ru
22 MJIOCKOCTH B TIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHAUKYIAPHOCTD NMPSMOK U educont.ru
23 TUTOCKOCTH: TIEPIICHNKYJISIPHBIC TIPSIMBIC B
IPOCTPAHCTBE
24 [Tpsimble napanienbHble U educont.ru
NEPIEHAUKYIISPHBIE K IIJIOCKOCTH
o5 [Ipsimble napasuienbHbIE U educont.ru
NEPHEHINKYIISPHBIE K IJIOCKOCTH
26 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U educont.ru
IUIOCKOCTH
97 [Tpu3Hak NeprneHuKyIIpPHOCTH IPSIMON U educont.ru
IUIOCKOCTH
28 Teopema o0 pAMON NEPIEHAUKYIIAPHON educont.ru
IUIOCKOCTH
29 Teopema o0 IpAMON NEPIEHAUKYIAPHON educont.ru
IUIOCKOCTH
30 Teopema o0 IpAMON NEPIEHAUKYIAPHON educont.ru

INJIOCKOCTH




31

[IeprieHAUKYISAp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

educont.ru

32

33

34

[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE
OT TOYKH 110 IUNIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[lepieHIUKYJIAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTH, paCCTOAHHUE OT
HpHMOﬁ J0 IINIOCKOCTH

educont.ru

educont.ru

educont.ru

35

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI
U IUIOCKOCTBIO

educont.ru

36

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria
JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yria

educont.ru

educont.ru

38

[lepneHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

educont.ru

39

40

[lepneHAuKyISIPHOCTD MJIOCKOCTEM: IPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

HepHeHI[I/IKyHﬂpHOCTL IUIOCKOCTEH: IIPHU3HAK
NEPNCHAUKYIIAPHOCTU ABYX IIOCKOCTEMN

educont.ru

educont.ru

41

42

Teopema o0 Tpéx neprneHaAuKyIsIpax

Teopema o Tp€x nmepneHAUKYISIpax

educont.ru

educont.ru

43

44

45

46

Teopema o0 Tpéx nepneHaAuKyIsIpax

KonrponbHas padora no remam
"IlepnieHIUKYJISPHOCTD MPSIMBIX U
rwiockocTe" u "YTibl MeXAy OpSMBIMU U
IUIOCKOCTSIMU"

[TousTue MHOT'OI'paHHUKA, OCHOBHBIC
9JICMCHTBI MHOT'OT'PAHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH, pa3BépTI<a
MHOI'OrpaHHHUKa

[Ipusma: n-yronpHas npu3ma; rpaHu v
OCHOBAHMS IPU3MBI; IPsIMast U HAKJIOHHAsS
pU3Mbl; OOKOBas ¥ MOJIHAS IOBEPXHOCTh
PU3MBI

educont.ru

educont.ru

educont.ru

educont.ru




47

[Tapannenenunen, mpsaMOyroJbHbIN
rapasulesIenuIle]l U €ro CBOMCTBa

educont.ru

48

49

50

51

52

[Tupamupa: N-yroyipHas NupamMuia, rpaHy U
OCHOBaHME HPAMHJIbI; OOKOBas M MOJTHAS
IIOBEPXHOCTb NTUPAMU/IbI; IPABWIIbHAS U
yCcedyE€HHas MUpaMUaA

[TpaBUIbHBIC MHOTOTPAHHUKU: TIOHSATHE
NPaBUJIBHOIO MHOTOTPAHHHUKA; IIPABUIIbHAS
HpI/I3Ma nu HpaBI/IJIBHaSI HI/IpaMI/II[a;
HpaBI/IJIBHaSI TpeyroanaSI HI/IpaMI/I[[a nu
MPABWIBHBIN TeTpadip; KyO
[IpencraBieHue O IPaBUIbHBIX
MHOTOIpaHHHKAX: OKTadIp, JOJACKAdIP U
HUKOCadIP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH, MPSMOM, TIIOCKOCTH.
DNEeMEeHThl CAMMETPUH B MUpPaMUIax,
napasuieNienune1ax, NpaBuiIbHbIX
MHOTOI'PaHHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHaiu, yribl

educont.ru

educont.ru

educont.ru

educont.ru

educont.ru

53

[Tnomaas OOKOBOI MOBEPXHOCTH U TTOJHOM
MOBEPXHOCTU NPSIMOM IPU3MBI, TIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOK
IIOBEPXHOCTHU IPSIMON IIPU3MBI

educont.ru

54

[Tmomane 60KOBOM MTOBEPXHOCTH U
MOBEPXHOCTH MIPABWIILHOW MHUPAMHUJIBI,
TeopemMa O TUIOMAI OOKOBOW MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

educont.ru

55

56

KonTposnbnas padbora no teme
"MHororpaHHuku"

TToustiie 00 00BEME

educont.ru

educont.ru

57

58

O0BEM TUpaMuIbI

O06bEM upamMu/Ibl

educont.ru

educont.ru

59

60

O0BEM TUpaMHUTBI

O06bEM upamMu/Ibl

educont.ru

educont.ru

61

O06BEM npu3MBbI

educont.ru




62

O0BEM TIpU3MBI

educont.ru

63

O06BEM pu3MBbI

educont.ru

64

65

66

67

KonTponpHas padora o teme "OO0bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
3HaHuil. [loctpoenue ceuenuii B
MHOTOTPaHHHKE

[ToBTOpEHHE, 0000IIEHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE pPacCCTOSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH /10 IPSIMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU

Wrorosas koHTposibHasA paboTa

educont.ru

educont.ru

educont.ru

educont.ru

68

IToBTOpenue, 0600mIEHNE CUCTEMAaTH3 AL
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMU, MEKIY
IPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXKIY IIOCKOCTSIMU

educont.ru

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo
4acoB

DJIeKTpOoHHbIe(LH(ppOoBbBIE)
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, 1uamerp;
IJIOMIA/Ib IOBEPXHOCTH Chephl
B3aunmMHoe pacrionoxxeHue chepsl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

educont.ru

educont.ru

N3o6paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

educont.ru

Hunmaapuyeckas NOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HPIHI/IHI[pI/I[IeCKOﬁ
IIOBEPXHOCTH

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBas

MOBEPXHOCTh, 00pa3yolas u 0Ch; IIOMIAb

OOKOBOH U MOJIHOW TOBEPXHOCTH

N306paxenne nUIMHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CeueHus HUIMHIPA
(TITOCKOCTHI0, MapaljieIbHOM UiTn
MEePIEHIUKYJISIPHON OCH IIHJIMH]IPA)
Konunyeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHHMYECKOU MOBEPXHOCTH

educont.ru

educont.ru

educont.ru

educont.ru

Konyc: ocHOBaHue U BeplInHA,
o0pa3yromias 1 0Ch; IIIOLAaAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTH

educont.ru

10

11

VY ceu€HHbIN KOHYC: 00pa3yroIIie 1 BBICOTA;

OCHOBaHHMS 1 OOKOBas IIOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

(TITOCKOCTHI0, MapalIeNIbHON OCHOBaHMIO, U
IJIOCKOCTBIO, POXOASIIEH Yepe3 BEPIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

educont.ru

educont.ru

educont.ru

12

MHororpaHH1K, ONUCaHHBIN OKOJIO chephl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU B
TEJI0 BPALLECHUS

educont.ru




13 [Tonsarue 06 06béme. OCHOBHBIE CBOHCTBA educont.ru
00BEMOB TeT
14 O6BEM UIMHIPA, KOHYCA educont.ru
15 O06BEM mapa u wiomaab chepsl educont.ru
[Tono6Hble Tena B MpOCTPAHCTBE. educont.ru
16 CooTHoIIEeHNSs MEXy IIOIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI
17 Kontposnbnas padota nmo temam "Tena educont.ru
BpamieHus" u "O0bemMbI Ten"
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE educont.ru
19 CroxeHre ¥ BHIYUTaHHE BEKTOPOB educont.ru
20 YMHOXEHHE BEKTOpa Ha YHCIIO educont.ru
Paznoxenue Bexkropa 1o Tpém educont.ru
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio
napauiesienumnea
99 Pemenue 3anay, cBSI3aHHBIX C IPUMEHEHHEM educont.ru
MpaBWJI ACUCTBUM C BEKTOpAMH
[IpsiMoyronbHas cucTeMa KOOPMHAT B educont.ru
23 npocrpancTse. KoopanHatel BeKTOpa.
[Ipocreiimue 3amaun B KOOpAUHATAX
24 VYron mexay Bektopamu. CKasipHOe educont.ru
MIPOU3BEICHNE BEKTOPOB
o5 Brruncnenue yrioB Mex 1y NpsSMbIMH U educont.ru
IUIOCKOCTSIMU
26 KoopanHatHO-BEKTOPHBINA METOT ITPU educont.ru
peIlIeHIH TEOMETPHUYECKUX 3324
97 KonTtpomnbHas padora no reme "BekTopsl u educont.ru
KOOpJUHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHNE 1 educont.ru
08 cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI
[ToBTOpeHme, 06001IeHNE 1 educont.ru
29 cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH
30 [TosTopeHue, 06061IIeHNE U educont.ru




cUCTEMATH3AallNs 3HAHU. 3a1aun
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1 educont.ru
31 CUCTeMaTH3aIusl 3HAaHUHA. 3a1a4n 1

TUTAHUMETPUHU F METOJIBI UX PEIICHUS

IToBTOpEeHME, 0000IIEHNE U educont.ru
39 cucrtemaTtusanus 3HaHuii. OCHOBHBIE 1

¢burypsl, GpakThl, TEOPEMBI Kypca

CTepEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 educont.ru
34 [ToBTOpeHMEe, 0600IIeHNE 1 1 educont.ru

CUCTeMAaTH3aIHsl 3HAHUHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 307419508320837797574833128201242969401703522587
Bnageney Tpodumora EneHa EBreHbeBHa

OeicTevTened C01.09.2023 no 31.08.2024



http://www.tcpdf.org

		2023-11-09T16:47:57+0500




