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Coaep:xxanue y4eOHOro nmpeamera
IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTEepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCHOMbBI CTEPEOMETPUU U CIEJCTBUSI U3 HUX.

B3anMHoOe pacnonoxkeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MapalIeIbHbIE U CKPEIIUBAIOIIUECS MIPSMBIE.
[TapamienbHOCTh MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE: NapajUiebHbIE MPSIMbIE B TPOCTPAHCTRE; MapaJIIEIbHOCTh TPEX
NPSIMBIX; TAPAUICIBHOCTh MPSIMON U TUIOCKOCTH. YTJIBI C COHAMPAaBJICHHBIMH CTOPOHAMHU;, YroJI MEXIy NpPSIMBIMU B
npoctpaHcTBe. llapamienbHOCTh MIIOCKOCTEN: NapajjlesibHble IUIOCKOCTH; CBOMCTBAa NapajlyIeNbHBIX IIOCKOCTEH.
[Ipocreiinue npocTpaHCTBEHHbIE (PUTYPBI HA IJIOCKOCTH: TETPadAp, KyO, mapasuieNenure/; NOCTPOeHUE CeUeHU.

[lepnieHAUKYISPHOCTD MPSMON U TIIOCKOCTHU: TIEPIICHIUKYJISIPHBIC TIPSIMbIE B TIPOCTPAHCTRBE, MPSIMbIC MapaljieIbHbIC
U TICPIICHIUKYJISPHbIE K IIOCKOCTU, MPHU3HAK TMEPIEeHIUKYISIPHOCTH TPSMONW M TUIOCKOCTH, TeopeMa O TpsSMOu
NEPHEHIUKYISIPHON TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJ MEXIy MPsSMOW M IUIOCKOCTBIO; JBYTPaHHBIH yrod,
JUHEWHBINA yTroJa ABYrpaHHoro yria. [leprneHauKkynsp U HakJIOHHbBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE OT
OpsiIMOM 10 TUIOCKOCTH, TpoeKuus (GUrypsl Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEW: MPHU3HAK
NEPHEHIUKYISIPHOCTH ABYX IIOcKocTeil. Teopema o Tpéx nmepneHauKyspax.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE SJIEMEHTbl MHOTOIPAHHUKA, BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU;
pa3BépTka MHororpaHHuka. [Ipusma: N-yronpHas mpu3Ma; rpaHd M OCHOBAHUS MPU3MBI; MpsAMas U HAKIOHHAS MPU3MBI;
OOKOBasi W TOJHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenunes, NPSAMOYTONbHBIA MapajieNIenunes]; U €ro CBOWCTBA.
[Mupamuga: N-yronpHas NHUpaMuja, TPaHU W OCHOBAaHWE MUPAMUIBI, OOKOBas W TOJIHAS TIOBEPXHOCTh MHUPAMHUIBI;
MpaBUJIbHAsT W ycCeYEHHAs MNHUpaMuaa. OJIEMEHTbl MPU3Mbl U TUpaMubl. [IpaBuUllbHbIE MHOTOTPAHHHMKU: MOHSATHE
MPaBUJIBHOIO MHOTOTPAHHMKA; MpaBUJIbHAS MpHU3Ma U MpaBWIbHAs NUpaMUIa; NpaBUJIbHAS TPEYTrojbHAas MUpaMHIA U
MPaBWIBHBIN TeTpasaAp; KyO. [IpeacraBienue o nmpaBUILHBIX MHOTOTPAHHUKAX: OKTadp, TOAeKa’Ap u ukocadap. CeueHus
MPU3MbI U TUPAMUJIBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKHU, MPAMOM, MIOCKOCTH. DJIEMEHThl CUMMETPUU B
nMpaMuJiax, napaieNenurenax, NpaBUIbHbIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans OOKOBOW MOBEPXHOCTU M MOJHOM
MOBEPXHOCTH TPSMON NPU3MBI, IJIOLIAJb OCHOBAaHUW, TeOopeMa O OOKOBOM MOBEPXHOCTU MHpAMOM mpu3Msbl. Ilmomans
OOKOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABWILHON MUPAMU[IbI, TEOPEMA O IUIOIIAAN yceu€HHOU nmupamuabl. [lonstue 06
00BéMe. O0BEM MUpPaMUIbl, TPU3MBI.

[Tono6ubIe Tena B mpocTpaHcTBE. COOTHOIIEHUSI MEXAY IUIOIIAIIMU MMOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TE.



Ilmanupyembie pe3yibTaThl OCBOCHHUS Y4€OHOI0 peaAMeTa

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC pe3yJbTaThl OCBOEHHUS MPOrpPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKOMN MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO M OTBETCTBEHHOTO UJIeHAa POCCUMCKOTO
oO011iecTBa, MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3UUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP
TPaXKJIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM B3aUMOJICHCTBOBATh C COLUAIBHBIMH WHCTUTYTAMH B
COOTBETCTBUHM C X (DYHKIIUIMHU U HA3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW WJIEHTUYHOCTH, YBaXKECHHS K TMPOIUIOMY U HACTOSIIEMY
POCCHUMCKOM MATEeMaTHKH, LEHHOCTHBIM OTHOLICHHUEM K JOCTHXKEHHUSIM POCCUMCKUX MATEMAaTUKOB W POCCUNCKOMN
MaTeMaTHYE€CKOM IIKOJIbI, K UCIIOJIb30BAHHIO ATUX JOCTIKCHUHN B IPYTrUX HAayKaX, TEXHOJIOTHUAX, C(hepax IKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja; CcPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM MNPUMEHEHUEM JIOCTH)KEHUUM HAyKW U JESITEIbHOCTBbIO YYEHOTO;
OCO3HAHHEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO OYTYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKJIIOYAs 3CTETHKY MaTeMaTHYCCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIeHUH, pacCy ICHUM; BOCIPUMMUYUBOCTBIO K MATEMaTUUECKHUM acCIleKTaM pa3jnyHbIX BUJOB UCKYCCTBA.

Du3nYeCcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHYECKUE 3HaHUS B MHTEpecax 370pOBOTO M Oe30MmacHoro oopasa
KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO (3I0POBOE NMHUTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTHbIXa, peryisipHas Qu3nyeckas aKTUBHOCTB); (PU3MUECKOTrO COBEPIICHCTBOBAHUSA, IPU 3aHATHSX CIIOPTHBHO-
03/I0POBUTEIILHOMU JIEATEIBHOCTHIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYIY, OCOBHAHUEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K pa3inudHbIM chepam npodeccuoHanbHOMU
NEATeNIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPUITIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodeccu U pearn30BbIBATh COOCTBEHHBIC XWU3HEHHBIC IJIAHBI; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY
00pa3oBaHUI0O M CaMOOOPA30BAHUIO HA MPOTSHKEHUM BCEM JKM3HU, TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B PEIICHUU
MPAKTUUYECKUX 3a7]a4 MaTEMaTUYECKON HAIPABICHHOCTH.

IKOJI0rHYeCcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJOTHUUECKON KYIbTYpbhl, TOHUMAHUEM BIUSHUS COIIMATBLHO-IKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOAHON U COIMAIBLHOW Cpeabl, OCO3HAHMEM TJI00AJIbHOIO XapakTepa JKOJIOTHUYECKUX MpooIieMm;
OpUCHTAIlME Ha NPUMEHEHHWE MAaTeMaTHYeCKUX 3HAHWM [ pEIIeHUs 3ajJad B O0JacTU OKpYyXKaroueh Cpeasl,
MJIAHUPOBAHUS TTOCTYIKOB M OIEHKU X BO3MOKHBIX MOCJIECACTBUM JJIsI OKPYKAIOIIEH CpeJibl.

I{eHHOCTH HAYYHOI'0 NO3HAHHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
OOIIECTBEHHOMN MPaKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOW HayKh Kak chepbl 4elIOBEYECKON NeATEeIbHOCTH, ITAloOB €&
Pa3BUTHA U 3HAYUMOCTH ISl PA3BUTHUS LIMBUJIM3ALMU; OBJIAJICHUEM A3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKOW KyJIbTypou
KaK CpEJCTBOM TIO3HAHMS MHUpPA; TOTOBHOCTHIO OCYHIECTBIISATh MPOEKTHYID W HCCIEAOBATENBCKYIO JIESITENBHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIE PE3yNbTaThl OCBOCHHUS MPOTpaMMbI yueOHOro mpeamera «MareMmaTukay XapaKTepU3yIOTCs
OBJIaJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMETbHLIMU OCUCMBUAMU, VHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCmMEUIMU,
VHUBEPCATbHBIMU PEe2YTISIMUBHLIMU OEtUCMBUIMU.

1) Vuusepcanvivie noznasamenvhvle oelicmsus, 0becneuusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 HNO3HAHUS OKPY’CAowe20 Mupa; NpUMeHeHue JN02U4eCKUX, Uucciedo8amenbCKux
onepayuil, ymenuil pabomams ¢ ungopmayueti).

ba3zoBblesiornyeckueeicTBUs:

e BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHbIE MNPU3HAKKM MATEeMaTHYECKUX OOBEKTOB, MOHSTUN, OTHOIICHUH

MEXJy TOHATUSIMU; (QOPMYIUPOBATh OMNPEACICHUS MOHITHH; YCTAHABIMBATHh CYIIECTBEHHBIH MPU3HAK
KJIaccuuKauu, OCHOBAHHUS 1Jisi 0000IIEHUS U CPABHEHHUSI, KPUTEPUU ITPOBOJAMMOTO aHAIN3a;



BOCIIPUHUMATh, (HOPMYIUPOBaTH M MNPEoOpa3OBBIBATh CYXKICHUS: YTBEPAUTEIbHbIE U OTPHUIIATEIIbHBIE,
€JIMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHbIE,

BBISIBIIATH MAaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (hakTax, JaHHBIX, HAOIIOICHUSIX U
YTBEPKACHUAX; MPEIJIaraTh KPUTEPHUU ISl BHISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIL;

JeNaTh BBIBOJIBI C HCHOJIb30BAHWEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX M WHAYKTUBHBIX YMO3AaKJIOUYEHUH,
YMO3aKJIKOUEHUH 110 aHAJIOTHH;

POBOJIUTh CAMOCTOSITEJILHO JI0KAa3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKACHUH (MpsIMble M OT MPOTHBHOTO),
BBICTPaNBaTh apryMEHTAIINI0, TPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXKIACHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 pelieHus yueOHOH 3a7aun (CpaBHUBATh HECKOJBKO BapHAHTOB PEIIEHUs, BRIOMpATh Hanbosee
MOJAXOASIIUHN C YIETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble ucciienoBaTe/IbLCKIE AeiiCTBUA:

UCTIOJIh30BaTh BOMPOCHI KaK HCCICNOBATEIbCKUN HHCTPYMEHT TMO3HAHUS; (OPMYIHUPOBATH  BOIPOCHI,
(GuKCUpyIOIIe TMPOTHBOpPEUrE, NpoOJeMy, yCTaHABIWBAaTh HCKOMOE U JaHHOE, (QOPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

NPOBOJIUTH CaMOCTOSITEIPHO CIUIAHMPOBAHHBIA SKCIIEPUMEHT, HCCICJIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO OOBECKTa, SBJICHHS, IMPOIECCA, BBISBICHHIO 3aBHUCHMOCTEH MEXIYy OOBEKTaMH, SIBICHHUSMHU,
TIPOIICCCAMH;

CaMOCTOSITEIbHO (popMyaupoBaTh OOOOINEHUS M BBIBOJBI [0 pe3yJbTaTaM IPOBEAEHHOTO HAOIIOICHNUS,
WCCJIEIOBAaHNUS, OIICHUBAThH JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTATOB, BIBOJAOB M 0000IIECHNUI;

IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEANOIOKEHUS O €T0 Pa3BUTUU B HOBBIX
YCIIOBUSAX.

Pabora ¢ undgopmanmeii:

BBISBIIATH AeUITUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA HAa BOMPOC U ISl PEIICHUS 3a/1a4H;
BbIOMpaTh WHPOPMANMIO W3 WCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAIW3UPOBATh, CHUCTEMATHU3UPOBATH W
WHTEPIPETUPOBATH MHPOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIpeICTaBICHNUS;

CTPYKTYypUpOBaTh HHGOPMAIIMIO, TPEACTABIATh €€ B pa3INUHbIX (hOpMax, WILTFOCTPUPOBAThH IPaPUUECKH;



OLICHMBATh HaAEKHOCTh UH(POPMALIMH 10 CAMOCTOSITENIbHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHueepcaﬂbele KOmMmyHnukamuemnbwle Oedcmeuﬂ, obecnevusarom cgbopmupoeaHHocmb COYUAIbHBIX HABLIKO6

00VUaOUWUXCsL.
Oo0wenue:

BOCIPUHUMATh U (POPMYIHMPOBATh CYKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMHU U ILEJISAMH OOIIEHHS; SICHO, TOYHO,
IPAMOTHO BBIPA)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX, JaBATh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MMOJIYyYECHHBIA pE3yJIbTaT;

B Xoj€ OOCYXJIEHMs 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYyX JaeMoOil TeMbl, MpOOJIEeMbl, periaeMoil 3ajaayw,
BBICKA3bIBATh MJIEH, HAIIEJICHHBIE HA MOWUCK PELICHMS; COMOCTABIATH CBOM CYXKACHHUS C CYXKICHHSIMHU IPYTUX
YYaCTHUKOB JUanora, oOHapyXMBaTh pa3jIMyMe M CXOJCTBO MO3HUIIMIA; B KOpPpeKTHOU ¢dopme (HopmylupoBaTh
pa3HorjIacus, CBOU BO3PAXKEHUS;

NPEJICTABIISATh PE3yIbTaThl PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIIeIOBAHU, IPOEKTA; CAMOCTOATEILHO BHIOMPATh
(opMaT BBICTYIIJICHUS C YYETOM 3aa4 IPE3EHTALUU 1 0COOEHHOCTEN ayTUTOPHUH.

CoTpyaHun4ecTBo:

NOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHONW M WHAMBUAYaTbHON PAaOOTHl MPU PEIICHUU YYEOHBIX
3a/lay; TPUHUMATh 1IeJb COBMECTHOM JIeATeNBbHOCTH, IUJIAHUPOBATh OPraHU3aIui0 COBMECTHOW padoThI,
pacrpenensaTh BUALI paboT, JOTrOBapUBAThCSA, OOCYKIAaTh MPOIECC W pe3yibTaT paboTh; 0000IIaTh MHEHUS
HECKOJBbKUX JIO/ICH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboThl (0OCyXkaeHus, OOMEH MHEHHH, «MO3TOBBIC INTYPMBI» U HHBIC);
BBITIOJHATH CBOIO YacTh pabOThl M KOOPJIAWHUPOBATH CBOU JCUCTBHUS C APYTHMMH WICHAMH KOMaH[IbI; OIIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUH MIPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvhvie pecynamusHnole oeticmaus, 00ecneyusarom Gopmuposanue cmviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABLIKOB TUYHOCTIUL.
CamMoopranusanus:

COCTaBJIATh ILJIaH, aJITOPUTM PEUICHUS 3a]]a4H, BEIOMPATH CLIOCOO PEHICHUs ¢ YIETOM UMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
uH(opMaum.



CaMOKOHTPOJIB:

e BJAJCTh HaBBIKAMH IIO3HABATEIBHOM peQIEKCUM KAaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUNA M MBICIUTEIBHBIX
IOPOLIECCOB, MX PE3YJbTaTOB; BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa
pelieHrs MaTeMaTUYeCKoM 3a1auH;

e TMPEABUAECTH TPYIHOCTU, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a]]a4l, BHOCUTh KOPPEKTUBBI B ICSITEIHLHOCTh
HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX, HAWIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATb COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHUSIM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WJIM HEIOCTUKEHUS
PEe3yIbTATOB JICSITEIBHOCTH, HAXOAUTh OIIMOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBLIE PE3YJIBTATHI

OnepupoBaTh MOHATHIMU: TOUYKA, MPAMas, TIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIICJICTBHS U3 HUX MPHU PEIICHUU TEOMETPUUCCKUX 3a/1ad.

OrnepupoBaTh MOHATHIMU: MAPATIICITBHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U TIJIOCKOCTEH.

KrnaccuduimpoBath B3auMHOE pacroiokeHUe MPSIMBIX U TUIOCKOCTEN B MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYTPAHHBIN Yo, TpaHu JIBYTPAHHOTO yriia, peOpo ABYrpaHHOTO YIJia; TUHEHHBINA yTod

IBYTPAHHOTO yTja; IpajycHas Mepa ABYTPAaHHOIO yTJa.

OnepupoBaTh NOHSATHUSAMU: MHOTOTPAaHHUK, BBIMYKJIBIA U HEBBIYKJIbI MHOTOIPAHHUK, JEMEHTBl MHOTOIPaHHUKA,

paBUJIbHBIA MHOTOTPAHHHUK.

PacrioznaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB (MTMpaMK/Ia; MPU3MA, MPSIMOYTOJIbHBIN Mapauieenunesa, Kyo).

KnaccudunmpoBate MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS IJsl KJIacCH(PUKAUU (BBIMYKIbIE W HEBBITYKIIbIC

MHOTOTPAaHHUKU; MPABUJIbHbIE MHOTOTPAaHHUKH; IIPSIMbIE U HAKJIIOHHBIE IPU3MbI, HapaJICICIUIIE IbI).
OnepupoBaTh NOHATHIMU: CEKYIIAsl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.
OOBICHATH IPUHIIUITBI TOCTPOSHUS CEYCHHH, UCTIONB3YS METOJI CIIEOB.
Ctpouth ceueHHs] MHOTOTPAaHHUKOB METOAOM CJEJOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaXOXJACHHE TEOMETPHUECKHX BEIUYHMH MO O0pas3laM WIH aJropuTMaM, MPUMEHSS] U3BECTHHIC
AHAJIUTUYECKUE METO/bI MPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSIHUN MEXKITY JIBYyMsI
TOYKAMH, OT TOUKHU JI0 HIPSIMOM, OT TOUKHU JIO TIIOCKOCTH, MEXIY CKPEIINBAIOIINUMUCS MPSIMBIMHU.



Pemiath 3agaun Ha HAXOXKACHUE T€OMETPUYECKUX BEIWYUH MO o0pasliaM WIM allfOpUTMaM, MPUMEHSSI U3BECTHBIC
AQHAJUTUYECKUE METOAbl TMPU PEUICHUU CTAaHAAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIUKCICHUE YIJIOB MEXITY
CKPEIIUBAIOIUMHUCS MPSIMBIMU, MEXKY TIPSIMOH U TJIOCKOCTBIO, MEXKIY TJIOCKOCTSAMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI U TUIOMIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpaMuia) ¢ MpUMEHEHUEM (OpMYyIT;
BBIYUCIISITh COOTHOIICHUS MEXKY IUIOMIAsIMHU TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh MOHATUSIMU: CHUMMETPHUSI B MPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh CHMMETPUH; IIEHTP, OCh H
MJIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekars, npeodpa3oBbIBaTh U UHTEPIPETUPOBATH HH(DOPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpaX,
IPEICTaBICHHYIO HAa YepTEkKax U PUCYHKaX.

[TpumensTh reoMeTpruueckue (akThl IS PEIICHUS CTEPEOMETPUUSCKUX 3ajad, MPE/IIoIararolux HECKOIbKO I1aroB
pelieHus, eClii YCIOBHS IPUMEHEHHUS 3a/1aHbl B sSIBHOU (hopme.

[IpuMeHsaTh, TpOCTEHIINE MPOrpPaMMHBIE CPEACTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPH PEIICHUU
CTEepEOMETPUUECKHUX 3a/1au.

[TpuBOAUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HH, PACIIO3HABATH MPOSBIICHUE 3aKOHOB
T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOMy4YeHHBbIE 3HAHMS HA TMPAKTUKE: aHATU3UPOBATH peajbHbIE CUTyallMM U NPUMEHITh W3Y4YCHHbBIE
MNOHSTHSI B TPOIECCE IMOUCKA PEIICHUS MaTeMaTH4YeCKH C(OpMYyIHpPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATH peaTbHbIC
CUTyallud Ha S3bIKE T'€OMETPHUHU, MCCIEOBATh MOCTPOCHHBIE MOJEIU C HCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHSATUU H
TEopeM, armapara aareopbl; pemaTh IPAKTUYECKUE 3a/1a4, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUECKUX BEITHMYLH.



TemaTn4eckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA aKAAEMUYIECCKUX YaCOB, OTBOAUMbBIX HAa OCHOBaHHE KaKI0il TeMbl yqeﬁﬂoro

npeamMera, BO3MOKHOCTDb HCII0JIb30BaHUS 11O 3TOi TeMe JICKTPOHHBIX (III/I(l)pOBBIX) 06pa30BaTeﬂbeIX PECYpPCOB, ABJAOIIUXCH
y‘leﬁHO-MeTO}IH‘ICCKI/IMI/I MaTepuaiaMu, HCII0JIb3YyEMBIMU JJIHA oﬁyqem/m H BOCIIMTAHHUSA PA3TUYHBIX Py HOJIB30B3T€JI€ﬁ,

npeacraBjJeHHbIMUA B 3JICKTPOHHOM (Ill/l(l)pOBOM) BH/JIC U PCATUIYIOIIUMHA JTHIAKTHYCCKHE BO3MOKHOCTH I/IKT, COoAECPKAHUE KOTOPBIX
COOTBETCTBYCT 3aKOHOAATC/ILCTBY 00 06p330BaHI/II/I

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jaeioB U TeM
Konrpoabusie | Ipakruueckue | (uuppoBbie)
n/n NporpamMmbl Bcero
padoThI padoTsbI o0pa3oBaTe/bHbIEpeCyPChI
bu6moreka [IOK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [TepieHAMKYISAPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 htts://m.eds00.ru/Lc209e37
bu6mmoreka [JOK
5 M 11 1
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yt https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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KaJIeH)IapHO — TEMAaTHICCKOCINIAHUPOBAHUE

KosmyecTBouacos Jara
Ne
Temaypoxka ®opmupoBaHHePyH
n/n Kontpoasn IIpakTHyeck I N
Bcero p 6 o daxri KIMOHAJTBHOUTPAMO
b1epadoThI nepadoThI
P P nmpoorp THOCTH
YecKHu
amme
[ToBTOpenue. [lonATHS U TEOpEMBI

1 1 0 0 02.09 dbopmupoBaHme

TUTAHUMETPUHI
MaTeMaTHIECKUX
OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOUKA, CYCTHBIX HABBIKOB,

) MpsiMasi, TNIOCKOCTh, IPOCTPAHCTBO. . 0 0 04.00 03HAKOMIICHHE ¢
IIpaBuna n300paxeHUs Ha PUCYHKAX: OCHOBEMM TCOMETpHI
n300pakeHus MII0CKOCTEN, MapaieIbHbIX (bopMHpOBaHHE
MPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka HABBIKA

3 [TonsiTus: nepecexaromuecs MNIOCKOCTH, 1 0 0 09.09 CAMOCTOSTEILHOIO
NepeceKaroIuecs npsmas 1 miocKocTh PACIIO3HABAHKS
3HAaKOMCTBO C MHOTOIPaHHUKAMH, IPEeJMETOB Ha

4 n300pa’keHre MHOTOIPAaHHUKOB Ha 1 0 0 11.09 IJIOCKOCTH,
PHUCYHKaX, Ha IPOCKIIMOHHBIX YepTeKax IPAaKTUYECKOE YMEHUE
HauanbHble cBeeHHs 0 KyOe M IIpaMu/e, OpUCHTHPOBATLCA BO

5 ux pa3BeépTkU U Mojenu. CeueHus 1 0 0 16.09 BPCMCHH, yMCHHC
MHOTOTPAHHHKOB perate 3afatu,

CIOKET KOTOPBIX
HauanbHble cBefieHUs 0 KyOe U mupaMue,

6 .. 1 0 0 18.09 CBsI3aH C

ux pa3BEPTKU U Mojenu. CedeHus
YKU3HEHHBIMU
MHOTOI'PaHHUKOB




IToHsaTHE 00 AaKCUOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUHN: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS M3 HUX

23.09

ITonsaTHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

25.09

CUTyallusIMU.

TTousttie 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

30.09

10

TToustiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

02.10

11

B3anMHOe pacrioioskeHue MpsiMbIX B
MIPOCTPAHCTBE: MIEPECEKAIOIINECS,
napajuieNIbHbIC U CKPEIIUBAIOIITHECS
psSIMbIE

07.10

12

[TapanienbHOCTh NMPSAMBIX U IIIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MIPSIMBIX

09.10

13

[TapanienbHOCTh NMPSAMBIX U MIIOCKOCTEH B
npoctpaHcTBe: [[apannenbHOCTh IPSAMOit U
MJI0CKOCTH

14.10

14

Vsl ¢ COHAITPABJICHHBIMUCTOPOHAMU

16.10

15

Yroa Mex 1y nIpsMbIMU B IPOCTPAaHCTBE

21.10

MIPUMCHCHHE
MPEIMETHBIX 3HAHUI
MIPU PEIICHUH
MPaKTHUKO-
OPHUEHTHUPOBAHHBIX
3a1a4.




16

YroJ1 MKy IPAMBIMU B IPOCTPAHCTBE 23.10
17 [TapamienpHOCTBIIIOCKOCTEM: 06.11
MapajvIeIbHBICTUIOCKOCTH '
18 CaoiicTBanapaieIbHBIXIIIIOCKOCTEH 11.11
[Ipocreiinme npocTpaHCTBEHHbBIE PUTYPBI
19 Ha MJIOCKOCTH: TETPadp, KyO, 13.11
napajuieJIenuIes
20 .
[ToctpoenneceueHuit 18.11 .
dhopMupOBaHUS 3HAHUM
. 0 MpaBUJIaX U HOPMax
21 [TocTpoenneceuennii 20.11 P p
00IIEH s, CO3IaHUs
KonTtponbHas pabora no teme "[psMele n [TUCHMEHHOTO 1
22 YCTHOTO
IJIOCKOCTU B IIPOCTPAHCTBE. 25.11
I " TEKCTa/BbICKa3bIBAHMUS,
apaITIENbHOCTBIPAMBIX U TUIOCKOCTEN DA3BHTHS YMEHHS
[lepneHMKyYISIPHOCTD NPAMOU U pemaTh IpaKTUYECKue
23 IUIOCKOCTHU: MEPIIEHAUKYISAPHBIE OPSAMBIE B 27.11 U IIPUKIIAHBIC 3a1a9H;
[POCTPAHCTBE (opmuposanme
IIPOCTPAHCTBEHHOTO
24 [IpsiMble mapaienabHble U 02.12 [ ———
MEePIEHIUKYISIPHBIE K INIOCKOCTU
25 [IpsiMble napaiienabHble U 04.12
MEePIEHIUKYISIPHBIE K INIOCKOCTU '
26 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 09 12
TUIOCKOCTH '
27 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U 1112

IIJIOCKOCTH




28

Teopema 0 npsIMOM NEPIIEHIUKYIIAPHON
IUIOCKOCTH

16.12

29

Teopema 0 psIMOM NEPIIEHAUKYIIAPHON
IIJIOCKOCTH

18.12

30

Teopema o0 psIMOM NEPIIEHAUKYIIAPHON
IJI0CKOCTH

23.12

31

[IepneHuKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIIOCKOCTH,
paccTosiHuE OT MPSMOM JI0 MIIOCKOCTH

25.12

32

[lepnieHIuKyNAp M HAKIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
PacCTOsHUE OT MPSAMOU 10 IUNIOCKOCTH

13.01

33

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHuEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSIMOU JI0 TNIOCKOCTH

15.01

34

[leprieHuKyNIsAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSMOU JI0 TNIOCKOCTH

20.01

35

Vsl B MMPOCTPAHCTBE: YIOJI MCKIAY
HpHMOﬁ H IINIOCKOCTBIO

22.01

36

JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIila

27.01

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JBYTPAHHOTIO yria

29.01

38

[lepnieHIMKyYIAPHOCTD MIIOCKOCTEN:
MPU3HAK MEPIEHIUKYISIPHOCTH IBYX

03.02




IJIOCKOCTEN

39

[lepneHUMKyYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPUECHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

05.02

40

[lepneHMKyYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPUESHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

10.02

41

Teopema o TpExnepneHaUKYyIApax

12.02

42

Teopema o TpExnepneHaUKYIApax

17.02

43

Teopema o TpéxneprneHAUKYIIpax

19.02

44

KonTtponbHas padoTa o TeMam
"IlepnieHAUKYIAPHOCTD TPSAMBIX U
mwrockocTel" u "YTiel Mexy NPSIMbIMU U
IJIOCKOCTAMU"

24.02

45

IlonsaTue MHOI'OrpaHHrKa, OCHOBHEIC
OJICMECHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKaA

26.02

46

HpI/ISMaI N-yrojabHas Mpu3Ma, rpaHu 1
OCHOBAHMUA IIPU3MBI; IIpAMAad U HAKIIOHHAA
IIPpU3MBI; OOKOBas U MOJIHAs IMOBEPXHOCTDb
IIPpU3MBI

03.03

47

[Tapamtenenunesn, TpsAMOYTOJIbHBII
napajuleJIenuIe]] 1 €ro CBOMCTBa

05.03




48

IInpamua: N-yroyibHast NMpaMuaa, IPaHu
1 OCHOBaHUE IMUpPaMU/bl; OOKOBas U
IIOJIHAs IOBEPXHOCTh TUPAMUIBL;
IIPAaBUJIbHAS U YCEUEHHAs IMPAMMIA

10.03

49

[IpaBUIIbHBIE MHOTOTPAHHUKU: TOHATHE
MIPAaBUIJILHOTO MHOTOI'PAHHUKA;
MIpaBUJIbHAS NTPU3MA U NIPABHIIbHAS
MAPaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NMpaMuia u NpaBUIIbHBIA TETpasap; KyO

12.03

50

[IpencraBnenue o NpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa3p, A0AEKadp U
UKOCAdIP.

17.03

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIHO TOYKH, MPSMOM, MIIOCKOCTH.
DNeMEeHTHICUMMETPUHN B TUPAMUIAX,
napajuiesienuneax,
MIPaBUJILHBIXMHOTOTPaHHUKAX

19.03

52

Brruncnenue seMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YIJIBI

24.03

53

[Tnomaas 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTHU MPSIMOUN PU3MBI,
II0IaIb OCHOBAHUM, TeopemMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMOMN TTPU3MBI

26.03

54

ITnomans OOKOBOM MOBEPXHOCTU U
IIOBEPXHOCTH MTPABUIIBHON ITUPAMUIBL,

07.04




TeopeMa O IJIoNaau OOKOBOM
IIOBEPXHOCTH YCEUEHHOW IMUPAMU/IBI

55

KoHnTponabHas pabora no teme

09.04

"MHororpaHHuKu"
56 [TonsTeo600BEME 14.04
o7 .

O6bEMIIUpPaMuUIBI 16.04
58 O6bEMIUpamMuIbI 21.04
59 O6bEMIIUpamMuIbI 23.04
60 OO6BEMIIUpPaMuUIBI 05.05
61 3

O6BEMITPU3MBI 07.05
62 .

OO6BEMIIPU3MBI 12.05
63 3

OO6BEMIIPU3MBI 14.05
64 KontponbHas pabora o teme "O0bEMBI 19.05

MHOTOI'PaHHUKOB" '

[ToBTOpeHue, 06001IeHNE CUCTEMATHU3ALIUS
65 21.05

3HaHuil. [loctpoeHue ceuenuii B
MHOTOTPAaHHUKE




66

[ToBTOpEeHue, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUMN: MEXIY
JBYMsI TOYKaMU, OT TOYKH J0 IPSIMOM, OT
TOYKH JI0 TJIOCKOCTH, MEXTY
CKPEIMBAIOIUMHUCS IPSIMBIMU

26.05

67

Hrorosas koHTpoJIbHAsIpabOTa

28.05

68

[ToBTOpeHue, 0600IIeHNE CHCTEeMAaTU3aITUs
3HaHUU. BeI4KCIIEHHE yII0B: MEXIy
CKPEITUBAIOIINMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TIIOCKOCTHIO, IBYTPaHHBIX
YTJIOB, YIII0B MEXAY TUIOCKOCTSIMHU

28.05

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




