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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma yueOHOro kypca «l'eomerpus» 0Oa3oBoro ypoBHs misi obOyuarommxcs 10 —11 kmaccoB pa3paboTana Ha OCHOBE
denepanbHOro0 rocyIapcTBEHHOTO 00pa30BATENIPHOIO CTaHAApTa CpeiHero o0Iiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHMUIA,
IPEABSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPaaUIMK poccuiickoro odpasoBaHus. Peanmsanums mporpamMMbl oOecrieurnBaeT OBIIA/ICHHE
KJIIFIOYCBBIMU KOMIICTCHLIUAMU, COCTABIAIOIIMMU OCHOBY JII CaMOpPAa3sBUTUA W HCIOPCPLIBHOI'O 06pa303aHH51, OECI0CTHOCTD OGH_IGKY.HBTypHOFO,
JMYHOCTHOTO ¥ [TO3HABATEIBHOTO PA3BUTHS TMYHOCTH O00YUYaArOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTrO Kypca reOMETpHH Ha YPOBHE CpeIHEro olmiero odpa3zoBaHUsi 00YCIIOBICHA MPAKTHYECKONW 3HAYMMOCTHIO METaIlPEIMETHBIX U
MPEIMETHBIX pPE3yJIbTaTOB OOy4YCHHMsS TC€OMETPUU B HANpPABJICHUH JUYHOCTHOTO pa3BUTHA oOydarommxcs, (opMupoBaHus (QYHKIMOHAIBHON
MaTeMaTHYeCKOW TPaMOTHOCTH, M3YYECHHUsI APYTrUX y4eOHBIX AMCHUIUIMH. Pa3BuThe y 0Oydarommxcsi MPaBHIBHBIX NPEICTABICHUH O CYIIHOCTH U
MIPOUCXOXKICHUU ICOMETPUICCKUX a0CTPaKIUi, COOTHOIICHUH PEabHOTO U HJICAIbHOTO, XapaKTepe OTPAKECHUSI MAaTEMAaTUYCCKON HAYKOH SIBICHUN U
MIPOIIECCOB PEATBHOI0 MHpPa, MECTE TEOMETPHUH B CHCTEME HAyK M POJIA MAaTEMaTHYECKOTO MOJCIHUPOBAHUS B HAYYHOM TIO3HAHWHU U B INPAKTUKE
CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MHUPOBO33PCHHUS YUAIIUXCS, a TAK)KE Ka4eCTB MBINUICHUS, HCOOXOIUMBIX JIJISl alaliTallid B COBPEMEHHOM
00IIIeCTBE.

['eomeTtpus siBsieTCs OAHUM K3 0A30BBIX MPEIMETOB Ha YPOBHE CpPEeIHET0 00IIero o0pa3oBaHus, Tak Kak 00€CTIeUMBAET BOZMOXXHOCTh N3YUEHU S
KakK JUCLUIUIMH €CTECTBEHHO-HAYYHOMN HAIPABIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MBIIIJICHUC, (bopMI/IpyeMoe IIprU U3y4YCHUU 06y‘{aIOH_II/IMI/ICSI MMOHATUMHBIX OCHOB TCOMCTPHUU U TOCTPOCHUU LCIOYKH JIOTHUCCKHUX
YTBep)KIleHI/Iﬁ B X0AC PCIICHUA TCOMETPUICCKUX 3a/lad, YMCHUC BbIIBUTaTh U OMMPOBEPraTb rloOTE3bl HEIMMOCPCACTBCHHO UCIOJB3YIOTCA IMTPHU PCIICHUN
3aa4 €CTCCTBCHHO-HAYYHOI'O TUKJId, B YA4CTHOCTHU U3 KypCa (1)I/I3I/IKI/I.

YMeHHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO BCEX OONACTAX JEATENBHOCTH denoBeka. OpHEHTals YeloBeKa BO
BPEMEHU U TMPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COIHAIBbHOTO OBITHS, (OopMa OTpPaKEHUS OKPYXKAIOIIEro MHUpA, YCIOBUE YCHEIIHOTO
MO3HAHUS U aKTUBHOTO IpeoOpazoBaHus JAeicTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAMHSET pa3Hble BUAbI yUeOHOU U
TPYAOBOM JEATETBHOCTH, ABISETCS OJHUM U3 MPO(PECCHOHAIBHO BaXKHBIX KAuyecTB, IOATOMY akTyajbHa 3ajada (POPMUPOBAHHS Yy OOy4aromUXcCs
MIPOCTPAHCTBEHHOTO MBILIUIEHUSI KAaK Pa3HOBUIHOCTH OOPAa3HOrO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K MPAKTUYECKOU
JESTEIBHOCTH 110 MHOTMM HaIIPABJICHUSIM.



Llens ocBoenust mporpammbl yueOHoro kypca «['eomerpusi» Ha 6a30BOM ypoBHE oOyueHHsi — oOIIeoOpa3oBaTeilbHOE U OOLIEKYIbTYpHOE
pa3BuTHE 00y4JaIOIIUXCS Yepe3 00eCreueHne BO3MOKHOCTH TPUOOPETEHNS U UCTIOIh30BAHUS CHCTEMAaTHICCKUX T€OMETPUYCCKIX 3HAHUN U JICHCTBUH,
CHEIU(pUYHBIX TEOMETPUH, BO3MOXHOCTH YCICIIHOTO MPOJOJDKEHHUS 00pa3oBaHUS 10 CIEHUAIBHOCTSM, HE CBS3aHHBIM C MPUKIATHBIM
HCII0JIb30BAaHUEM T'€OMETPHH.

[IporpamMma mo reomMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAuYeHa JJisi OOYYAIOIIMXCS CPETHEH INKOJbI, HE HWCHBITHIBABIIMX 3HAYUTEIBHBIX
3aTpyJHEHUI Ha YpOBHE OCHOBHOTO 00mmiero ooOpaszoBanus. Takum oOpa3oM, oOydarommecs Ha 0a30BOM YpOBHE JOJKHBI OCBOHTH OOIIHE
MaTeMaTHYEeCKUEe YMEHHUS, CBA3AHHBIC CO CIEIU(PHKON F€OMETPUU U HEOOXOJMMbIE [T KHU3HH B COBPEMEHHOM 001iecTBe. Kpome 3TOro, OHH UMEIOT
BO3MOYKHOCTh HM3YYHUTh TEOMETPUIO Ooyiee TIIyOOKO, €CIM B JajJbHCHIIEM BO3HUKHET HEOOXOAMMOCTh B TECOMETPUYECKHX 3HAHUAX B
podeCCHOHATIBHOM AEATEIbHOCTH.

JloCTH)KEHHE 1€ OCBOSHMsI IPOrpaMMbl OOECIIEUMBAETCS PEIIEHHMEM COOTBETCTBYIOLIMX 3ajad. [IpHOpUTETHBIMH 3ajJauaMd OCBOEHHS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBistOTCS:

(opMHEpOBaHKE TIPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOI KYJIBTYpPbI U OCO3HAHHE €€ B3aMMOCBSI3U C OKPY>KAIOLIIM MUPOM;

(dbopMHpoBaHUE NPEJCTABICHUS O MHOIOIpaHHMKAaX M TejlaX BpallleHUs KaK O BaKHEHIIMX MaTeMaTHYeCKHX MOJIEJISAX, MO3BOJISIOUIMX ONUCBHIBATH U
M3y4yaTh PA3HBIE SBJICHUSA OKPYKAIOIIETO0 MUPA;

(dbopMHpoBaHKE YMEHHSI paclio3HaBaTh Ha YepTEXax, MOJIENIAX U B PealbHOM MUPE MHOIOI'PAaHHUKH U TeJla BpallleH!s;

OBJIaJICHHE METO/IaMU PELLIEHUS 3aj]ad Ha MOCTPOEHUS Ha U300paKEHUSIX MPOCTPAHCTBEHHBIX (PUTYP;

(dbopMHpOBaHKE YMEHHSI ONIEPUPOBATh OCHOBHBIMU MOHATUSMU O MHOTOIpaHHMKAX M TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

OBJIaJICHHE AJITOPUTMAaMH PEILIEHUs OCHOBHBIX THIIOB 3aJayd; (POPMUPOBAHHUE YMEHHS MPOBOIUTH HECIIOKHBIE JOKA3aTEJIbHBIE PACCYXKIECHUS B XOJ€
peLICHUs CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUUYECKUM COJECPKAHUEM;

pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00YyYaroIIKXcsl, IO3HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTHUYH OCTH
MBIIIICHNUS,

(dbopMupoBaHue QyHKIMOHATIBHON rPaMOTHOCTH, PEJIEBAHTHOW F€OMETPHUH: YMEHUE PacliO3HABATh MPOSBICHUS T€OMETPUUECKUX TTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHbIX JKU3HEHHBIX CHUTYyalUsAX M TpPUH HU3YyYECHUHM JpYTUX Yy4eOHBIX NPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, POpMyIHpOBaTh UX Ha A3BIKE FTEOMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOEHHBIN FreOMETpUYECKHI anmnapaT
JUIsl pelleHus IPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATH U OLIEHUBATh I1I0JyYEHHBIE PE3YJIbTATHI.

OTnuuuTEeNbHOW 0COOEHHOCTBIO MTPOrPaMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUH B Hayajle ero U3y4yeHHs 3ajay, peliaeMbIX Ha YpOBHE
MHTYUTHBHOTO TIO3HAHUS, M ONpEACNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT pa3BHTHIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOT'O MBILUIEHUS, CTUMYJIUPYET MPOTEKAaHNE HHTYUTHUBHBIX IIPOLIECCOB, MOTUBHUPYET K JAIBHEUIIEMY U3YUEHUIO NTPEAMETA.



IIpennourenue oTHaércs HarAAHO-KOHCTPYKTUBHOMY METOAY OOYydYeHHUs, TO €CTh TEOpPETHYECKHE 3HaHMs HMEIT B CBOEH OCHOBE
YyBCTBEHHOCTb IPEAMETHO-IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEACTABICHUM Yy Yy4alllUXCA B Kypce CTEPEOMETpUU
IIPOBOJUTCS 3a CUET pelleHHs 3a7ay Ha CO3/laHue IPOCTPAHCTBEHHBIX 00Pa30B U 3a/1a4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3amu. Co3znaHue
o0pasa MpOBOJUTCS C OMOPOM Ha HATIAAHOCTh, & ONEPUPOBAHUE O00PA30M — B YCIOBHUSAX OTBJICUCHHUS OT HATJISAHOCTU, MBICIEHHOTO W3MEHEHHS €ro
UCXOJHOTO CONEPIKaHUS.

OcHoBHBIE cojiepKaTesibHbIe JIMHUU Kypca «['eomerpun» B 10—11 kiaccax: «MHororpaHHukny, «IIpsiMble U IIIIOCKOCTH B TPOCTpaHCTBEY, «Tena
BpalleHus», «BeKTopsl U KOOpAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTHYECKMX YMEHHH pacmpelensercs He TOJBKO MO COJep)KaTelbHbIM
JUHUSAM, HO | 110 TO1aM 0O0YYCeHHS Ha yPOBHE CPEAHET0 001ero oopa3oBaHusl.

Conepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM OCBOEHHUS padouell MporpaMMmbl, paclpeneNEéHHbIM 10 Tojam
o0OyueHus, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHHUE T€OMETPUUYECKUMHU MOHATUSIMU U HABBIKAMU OCYLIECTBIISJIIOCH MOCIEAOBATEIHHO U

MMOoCTYNnarTrCJbHO, C CO6JIIOI{€HI/I€M IMpuHIKIIa MTPECMCTBCHHOCTH, yTOOBl HOBBIC 3HAHHUSA BKIIOYAJHCh B 06HIYIO CUCTEMY TI'COMCTPHUYCCKUX
HpC,Z[CTaBJ'IeHI/Iﬁ 06y11a101m/1xca, pacInupAasa I/Ier'IY6J'IHH eé, O6p213y5{ IMPOYHbBIC MHOKCCTBCHHLIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuu oTBoauTCs 2 yaca B Henento B 10 kimacce u 1 wac B Hemento B 11 kimacce, Bcero 3a gBa roga o0ydenus - 102 yueOHbIX
yaca.
COIEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHSTHUS CTCPCOMCTPHUHU. TO‘-IKE[, npsamas, MmiI0CKOCTb, MPOCTPAHCTBO. [TonssTHEe 00 aKCHMOMATHYECKOM MMOCTPOCHUN CTCPCOMCTPHUU:
AKCUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX.

B3anmHoe pacnoniokeHrne npsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJIEIbHbIE U CKpeNIuBatomuecs npsmeie. [lapanneabHOCTh MPAMBIX
Y IUTOCKOCTEMN B MPOCTPAHCTBE: MapasuieIbHbIE IPSMbIE B MPOCTPAHCTBE; MAPATIIETBHOCTD TPEX MPSAMBIX; MAPATIIETBHOCTD MPSIMOUN U TIIIOCKOCTH. Y TJIbI



C COHAINpaBJIEHHBIMH CTOPOHAMH; YIOJ MEXAYy MPSAMBIMU B IpocTpaHcTBe. [lapamiensHOCTh MIOCKOCTEH: mapajuiesbHble IIOCKOCTH; CBOMCTBA
napajieNIbHBIX IocKocTel. [IpocTeiimue npocTpancTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPAdAp, KyO, mapaiesienure l; TOCTPOSHUE CEUCHUH.

[lepneHUKyYIAPHOCTD IPSAMOM MU IUIOCKOCTH: NEPIEHIUKYIISIPHBIE NPsAMBIE B IPOCTPAHCTBE, NPSAMbIC MAPAJUICIIbHBIE U NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH NPAMOU U INIOCKOCTH, TEOPEMA O IMPSAMOMN NEPHEHAUKYJIAPHON IJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YOl
MEXy NPSMOM M IUIOCKOCTBIO; ABYI'PAaHHBIM YroOJI, JIMHEWHBIM yroJl ABYTPaHHOrO yria. lleprneHauKynsp M HakJIOHHBIE: PACCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT TMpPsIMOM JO0 IUIOCKOCTH, NPOEKIHs (QUrypsl Ha IUIOCKOCTh. [leprneHAMKyIsIpHOCTh IUIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIAPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

MHOrorpaHHuKH

ITonstue MHOI'OI'paHHUKA, OCHOBHBIC J3JICMCHTBI MHOI'OI'PDAHHHWKA, BBIITYKJIBIC W HEBBIITYKIIBIC MHOTOT'PAHHHUKH, pa3BépTKa MHOTI'OI'paHHHKaA.
HpmMa: N-yroibHas MNOpu3Ma, TpaHW MW OCHOBAHWSA HPHU3MBI, NpsAMas W HAKJIOHHAsA IIPU3MBI, OOKOBass W IIOJIHAs IIOBCPXHOCTb IIPHU3MBI.
Hapannenennne,u, HpﬂMOyTOJ'ILHLIﬁ napauiCJICIuIea u €ro CBOMCTBA. anaMI/ma: N-yrojbHas nupaMuaa, rpaHd U OCHOBAaHMEC NUPaMHUbI, OoKOBasg U
IMOJIHasA NOBCPXHOCTb NHPAaMU/bI;, IIpaBUJIbHAA W yCG'—IéHHaH nmupamMuja. DIeMEHTEI IMPpU3MbI U NTHUPAMHJBI. HpaBI/IJIBHBIe MHOTI'OIrpaHHUKHA: ITOHATUC
MMpaBUJIIBHOTO MHOI'OI'PAHHUKA; IIPABUJIbHAA IIpU3Ma W NpaBUJIbHAA IMUpaMUJd; IIpaBUJIbHAA TPCYroJibHasl MMApaMua U HpaBHJ’ILHLIﬁ TCTpA AP, KY6
Hpe[[CTaBJICHI/Ie O IPaBUJIbHBIX MHOI'OIPpaHHUKAX: OKTasAp, A0ACKA3 AP U UKOCA3AP. CeueHus IIPU3MBI U TUPAMHUBI.

CI/IMMeTpl/Iﬂ B IMPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUH B IMUpaMUax, napajuiCjaCrnuicaax,
IMpaBUJIbHBIX MHOT'OI'paHHUKAax.

Bbruncnenue 371€MEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomans OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH HPSIMOMN
MPU3MBI, TUIONIA/1b OCHOBaHMi, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpsiMOil mpu3Msbl. [Inomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU IPaBUIIBHOM

MMpaMM/JIbl, TEOpeMa O IUIoIaau yceu€HHoN nupaMusl. [Tonstue 06 00béme. O0BEM nUpaMuIbl, IPU3MBI.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXKY IJIOLIAASIMU TOBEPXHOCTEN, 00bEMaMHU MTO00HBIX TEJI.

11 KJIACC



Tena Bpauenus

[{umuHapuveckasl MOBEPXHOCTh, 00pa3yroliue MUINHAPHYECKON MOBEPXHOCTH, OCh IMJIMHAPHYECKOM MOBEpXHOCTU. L[MinHAp: OCHOBaHHS U
O0KOBast MOBEPXHOCTh, 00Pa3yIoIIasi U OCh; IUIOMIAb OOKOBOW U MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolre KOHUIECKOW MMOBEPXHOCTH, OCh M BEpIIMHA KOHHUYECKOW MOBEpXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA,
o0pa3yro1as ¥ OCh; IJI0La b OOKOBON U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIHe U BbICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTh.

Cdepa u map: neHtp, paanyc, 1MaMeTp; IIomaab MOBEPXHOCTH cheprl. BzaumHoe pacnonoxenue cdhepsl U MIOCKOCTH; KacaTelbHasl MIIOCKOCTh
K cdepe; mromanb chepsl.

I/I306pa)K€HI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. Pa33épTKa HUJIMHApA U KOHYCA.

KomOuHanmu ten BpallleHHss ¥ MHOIOI'paHHUKOB. MHOTrOrpaHHMK, ONMCAHHBIA OKOJIO cdepsl; cepa, BOUCAHHAS B MHOTOTPaHHUK, UM TEJIO
BpaLICHUS.

[Tonstue 06 00BEMe. OcHOBHBIE CBOWICTBA 00BbEMOB Tel. Teopema 00 00bEME MPSMOYTOJIBHOTO MapasuieNienuiena u cneAcTBusa u3 He€. O0béM
nuIuHApa, Konyca. O0bEM mapa u miomanb cepsol.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEN, 00BEMaMH MOA0OHBIX TEJl.

CedeHus nMIMHApPaA (MapauIeNbHO U MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca (MapauleIbHOE OCHOBAHWMIO U NPOXOJAILEE 4Yepe3 BEpUIMHY),
CeueHHMs 11apa.

BexkTophI M KOOPAUHATEI B IPOCTPAHCTBE
Bekrop Ha miiockocty U B pocTpaHcTBe. CII0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4yucio. Pa3nokeHne BEKTOpa Mo TpEM

HEKOMIUIaHApHBIM BekTopaM. lIpaBuno mnapamnenenunena. PemeHue 3amad, CBA3aHHBIX C IPUMEHEHUEM IPAaBWI JCUCTBUH C BEKTOpPaMHU.
[IpssMmoyronbHas cucremMa KOopAuHAT B IpocTtpaHcTBe. KoopaunaTtel Bektopa. Ilpocreiimme 3agaun B KOOpAMHATaX. YTOJI MEXIY BEKTOPaMH.



CKaJ'IHpHOG IIPOU3BCACHUC BECKTOPOB. Brrancnenue YIUIOB MCKAY IMIPAMBIMH W IIIOCKOCTAMM. KOOpI[I/IHaTHO-BeKTopHHﬁ MCTOJ IIpU PEIICHHU

r€OMETPUYECKHX 3a/1a4.
IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIC pe3yibTaThl OCBOCHUA TPOTPAMMBI yqe6H0ro npeamMeTa «MartemaTuka» XaApaKTCPU3YIOTCS:

I'paxnanckoe BocnuTanue:

C(pOPMHUPOBAHHOCTHIO TPAXKIAHCKOM IO3UIMU OOYYaIOIIErocss Kak AaKTHBHOTO U OTBETCTBEHHOIO WIEHA POCCHHCKOro OOINEeCTBa,
IIPEJCTaBICHUEM O MAaTEMaTUYeCKMX OCHOBaX (DYHKIIMOHMPOBAHHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH, HpOLELyp Ipa)JaHCKOro oliecTBa (BbIOOpHI,
OIIPOCHI U TIp.), YMEHHUEM B3alMOJIEHCTBOBATH C COLIMATIBHBIMUA HHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKUIUSMHU U HA3HAUEHUEM.

IIarproTHyeckoe BOCIMTaHUE:

Cc(OPMUPOBAHHOCTHIO ~ POCCUHCKOM  TpaXKJAHCKOM  WACHTUYHOCTH, yB&KEHHA K  TPOLUIOMY UM HACTOSILEMY  POCCHUHCKOMN
MaTE€MaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MaTEMaTU4YECKOM LIKOJIBI, K UCIIOJIB30BAHUIO ITHX
JOCTHKEHHUH B IPYyTrUX HayKax, TEXHOJOTHUSX, cpepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HaHMEM JTyXOBHBIX LIEHHOCTEH pOCCHICKOro Hapoja; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, 3TUUYECKOT0 MOBEICHHUS, CBA3aHHOTO
C MPAKTUYECKUM PUMEHEHUEM JIOCTHKEHUN HAYKH U JeSTeIbHOCThIO YYEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHMBOrO OyAyIIero.

JcTeTHYECKOE BOCIIUTAHUE:



OCTECTUYCCKUM OTHOIICHHUEM K MHUPY, BKIIOYAsA OCTCTUKY MAaTEMAaTUYCCKHUX SaKOHOMCpHOCTeﬁ, O6’L€KTOB, 3ajJa4, peH.IeHHfI, paccy;xneHHﬁ;
BOCIIPUUMYUBOCTBIO K MAaTCMAaTUUYCCKUM ACIICKTaM Pa3JIMYHbIX BUJOB HCKYCCTBaA.

du3nyecKoe BOCHIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHMsI IPUMEHATh MaTeMaTHYECKUEe 3HAHMUSA B MHTEpecax 3740pOBOro M 0e30MmacHOro odpasa >KU3HH, OTBETCTBEHHOIO
OTHOIICHHUS K CBOEMY 3/I0POBBIO (340pPOBOE MUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXa, pEryisipHas (QHU3MUEcKas aKTUBHOCTH),
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTUBHO-03/I0POBUTENIBHOM JESTEIBHOCTHIO.

TpynoBoe BocnuTanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHUCM HCHHOCTU pr,Z[OJ'IIO6I/I${; HHTCPCCOM K pa3JIMYHBIM c@epaM HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH, CBA3aHHBIM C
MaTeMaTUKOH U eé NMPpUITIOKCHUAMH, YMCHUCM COBCPHIATH OCO3HAHHBIN BH60p 6y,ZLYH_IGI7I HpO(i)CCCI/II/I H pCajin30BbIBATDH COOCTBEHHBIE KU3HEHHBIE
IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTCMaTU4CCKOMY o6pasoBaHmo n CaM006pa3OBaHI/IIO Ha MOPOTAKCHHUU BCeM KHN3HH, TOTOBHOCTBIO K
AKTUBHOMY YYACTHUIO B PCIICHUU IMPAKTUYCCKUX 3adav MaTeMaTH4eCKOM HaIIpaBJICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBHIO 3KOJIOTUYECKON KYJIbTYphl, TOHUMAaHUEM BJIMSHUS COLMAIbHO-DPKOHOMUYECKHX IMPOIECCOB HAa COCTOSIHUE NMPHPOJIHOU U
COLIMAJIbHOW CpeJibl, OCO3HAHHEM IJI00aJIbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM; OpHeHTaluell Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HaHWM s
peleHus 3a/1a4 B 00JIaCTH OKPYKAIOLIEH cpe/ibl, INIAHUPOBAHUS IOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEICTBUH [T OKPY’KAIOIIEH Cpebl.

IleHHOCTH HAY4YHOI'O MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKHU M OOLIECTBEHHON NMPAKTUKU, TOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl YeJOBEUECKOM NeATeNbHOCTH, JTanoB €€ pa3BUTUS M 3HAYUMOCTH Ul Pa3BUTHUS LMBMUIIM3AIMU; OBJIAJCHUEM

SI3BIKOM MaTEMaTHKH M MaTeMaTHUCCKOI KYHBTypOﬁ KaK Cp€ACTBOM IMO3HAHUA MHpPA; TOTOBHOCTBIO OCYHICCTBJIATE MMPOCKTHYIO U UCCIICA0OBATCIILCKYIO
ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI



MeTtanpeaMeTHbple  pe3yNbTaThl  OCBOCHHUS  MpOTrpamMMmbl  y4eOHOro mpeamera  «MarTeMaTHKa»  XapaKTepU3YIOTCS  OBJAJACHHEM
VHUBEPCATHHBIMUA HO3HABAMEIbHBIMU OCliCNEUAMU, VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMY,  VHUBEPCATbHbIMU — Pe2yIsIMUSHbIMU
oelcmeausmu.

1) Vuusepcanvuvie nosnasamenvhole oelicmausi, obecneuusaronm Gopmuposanue 6a308blx KOSHUMUGHBIX NPOYECCO8 00YyHaowuxcs (0ceoenue
MeMOO08 NO3HAHUS OKPYHCAIOUIe20 MUpa, NpUMeHeHUe T02ULeCKUX, UCCIe008AmeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayuetr).

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBISITh M XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSATHI, OTHOUICHUH MEXIY MOHITUAMH; (HOPMYITHPOBATH
OTIpeJIeJICHUs IOHATHI; YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PUKANU, OCHOBAHUS [T 0000IICHUS U CPAaBHEHUS, KPUTEPUH IPOBOAUMOTO
aHanusa;

BOCIIPHHUMATH, (POPMYyITUPOBATh U PE0OPa30BHIBATH CYKIECHUS: YTBEPAUTEIbHBIC U OTPHUILIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;
BBISIBJIAITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M IPOTHUBOpeuus B (hakTax, JaHHBIX, HAOMIOAEHUSX U YTBEPXKICHMAX; HpeJiaraTh
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIOUECHUN, YMO3AKIIFOUEHHU 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSITEIBLHO JJOKAa3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKJIEHUH (TMpsSMble U OT MPOTUBHOIO), BBICTPAUBATh apryMEHTAIMIO, IPUBOAUTH
MIPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI;

BbIOMpPATh CMOCOO pemieHusl y4eOHOM 3ajauM (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB peEIIEHHUs, BbIOMpaTh Haubosiee MOAXOIAMUN C yu€ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUS:

UCIOJIb30BaTh BONPOCHI KaK HCCIEA0BAaTEIbCKUI MHCTPYMEHT MO3HaHUsA; (OPMYIMPOBATH BOMPOCHI, (PUKCHPYIOLIME MPOTHBOpEUYUE, MpodsemMy,
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENBHO CIUTAHUPOBAHHBIN SKCIEPUMEHT, MCCIEI0OBAaHUE MO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro 0ObeKTa, SBICHMS,
Ipolecca, BbISIBICHUIO 3aBUCHMOCTEN MeX 1y 00BbEKTaMU, SIBICHUSAMHU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATH O00OOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOIO HAOJIOJCHUS, MCCIIEJOBAHUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIABUTATh IPEIIOJIOKEHNS O €70 Pa3BUTUU B HOBBIX YCIIOBUSIX.



PabGora ¢ undopmanmeii:

BBISBJIATH J1eULNTHI HHGOPMALIUY, JaHHBIX, HEOOXOAUMBIX ISl OTBETA HAa BOIIPOC U JIJISl pEeLICHHUS 33/1a4U;

BbIOMpaTh MHGOPMAIUIO M3 MCTOUYHHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3HPOBATh M HHTEPIPETUPOBATH MH(OPMALUIO PA3TUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CTPYKTYpUPOBaTh HH(GOPMAIIUIO, TPEJICTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBAThH IpadUyecKy;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPHUTEPHSIM.

2) Vnusepcanvhvle KOMMYHUKamMuHble 0eticmeust, 00ecneuusarom chopmuposanHoCcns COYUAIbHbIX HABIKOS 00YUAIOUUXCL.
Oomenmne:

BOCIIpHUHUMATb U (1)0pMy.HI/Ip0BaTI) CYXKACHHA B COOTBCTCTBHU C YCIOBHAMHU U LEISIMH O6HICHI/I$I; SACHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY
3pC€HHA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 4aBAaTh IMOACHCHHUA 110 XOAY pCHICHUS 3ala4, KOMMCHTUPOBATH HOqueHHLIﬁ PE3YbTAT,
B X0Ji€ 00CYX/ICHHU 337aBaTh BOMPOCHI MO CYHIECTBY 00CYXKAaeMOi TeMBbI, MPOOJIEMBbI, pEIIaeMoil 3ajauu, BHICKAa3bIBaTh UJICH, HAIICJIICHHbIE HAa TIOUCK
peliCHUs; COIMMOCTABIATE CBOU CYKACHUA C CYXXICHUAMU APYTIUX YHACTHUKOB AWAJIOra, O6Hapy)KI/IBaTI) pas3indne u CxoacTBO HOBI/IIII/If/'I; B KOppeKTHOﬁ
dbopme hopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;
MNpCACTABJIATL PE3YJIbTAThl PCIICHUA 3aJdavdd, SKCIICPUMCECHTA, UCCIICAOBAHUA, IMPOCKTA, CAMOCTOATCIBHO BBI6HpaTL (bOPMaT BBICTYIIJICHUSA C yLIéTOM
3a/1a4 MPEe3eHTAIlN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyannuecTBo:

MIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYAJIbHONW pabOTHI MpHU pElIEHUH Y4eOHBIX 3a7ay; NIPUHUMATh I11€JIb COBMECTHOM
JeSITeNIbHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW paboThl, pacmpeleisiTh BUAbI pabOT, AOrOBapUBaThCS, 00CYKIATh MPOLIECC U PE3yNbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TIPyNMoOBHIX (hopmax paboTel (0OCyxkaeHHs, 0OMEH MHEHM, «MO3TOBBIE IITYPMbD» W HHBIE); BBIMOJIHATH CBOIO YacTh PabOTHI U
KOOpI[I/IHI/IpOBaTI) CBOH HeﬁCTBHﬂ C Z[pyrI/IMI/I qJICHaMH KOMaHAbI; OII€CHHWBATh Kad€CTBO CBOCIO BKJIaJa B O6HII/II\/’I HpO)Iy'KT 10 KpI/ITCpI/IflM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) yHu8€pCa]Zbel€ pezyiimuerole Oeﬁcmeuﬂ, obecneuusarom qbopmupoeaHue CMBICNI06bLX YCMAHOBOK U HCUZHEHHBIX HABBLIKO6 IUYHOCMU.

Camoopranmusanmus:



COCTABJIATH IJIaH, AJITOPUTM PELICHUs 3aaui, BEIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOLIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C yUETOM HOBOM HH(OpPMAIIHH.

CaMOKOHTPOJIb:
BJIaJIeTh HaBBIKAMU [103HABATEJIbHON pEQUIEKCHU KaK OCO3HAHMs COBEPILAEMbIX ACHCTBUI M MBICIMTEIbHBIX IPOLIECCOB, UX PE3YyIbTATOB; BIAJIETh
croco0amMy caMOIIPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3yJibTaTa PeleHss MaTeMaTHIeCKOM 3a1auu;
IIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELLIEHUU 3a/1a4l, BHOCUTH KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEJILCTB,
JAHHBIX, HalJICHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3YJIbTaTa L€ U YCIOBUSAM, OOBACHATh IPUUMHBI TOCTHKEHUS WM HETOCTUKEHUS PE3YJIbTATOB JI€ATEIbHOCTH, HAXOAUTh
oLIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBTATHBI

10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, IPSAMas, INIOCKOCTb.
[IpuMeHATH aKCMOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX IIPU PEIIEHUN F'€OMETPUYECKUX 3a]1a4.
OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEMN.

KrnaccudunupoBars B3aMMHOE pacioioKeHUe MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA YroJ, TpaHH JABYIPAHHOTO yriia, pedbpo ABYIpPaHHOTO YIJIa; JIMHEHWHBIM Yroa ABYIPAHHOTO YIJa;
rpajycHas Mepa JBYTpaHHOIO yIia.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIBIA MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTpaHHUKA, ITPAaBUIILHBIN MHOTOTPAHHUK.
Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOT'PAaHHUKOB (MMUpaMKIa; IpU3Ma, MPSMOYTOJIbHBINA Mapajuienenumnes, Kyo).

KJ'IaCCI/I(i)I/II_[I/IpOBaTB MHOI'OI'PaHHUKH, BBI6I/IpaH OCHOBaHHA AJId KJ'IaCCI/I(bI/IKaI_II/II/I (BBIHYKJ'IBIG N HEBBINMYKJIBIC MHOI'OI'PAaHHUKH, ITPAaBHUJIbHBIC
MHOT'OIpaHHUKH; IPAMBIC 1 HAKIIOHHBIC IIPHU3MBI, napanneﬂenpmezu,l).

OHCpI/IpOBaTI) MOHATHUAMU: CCKYyIIasd IMJIOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB.
OOBACHATD IIPUHIUIIBI IIOCTPOCHUA CequHﬁ, HCIOJIB3YA MCTOA CJICOB.

Ctpouth ceyeHHs MHOTOTPAHHUKOB METOOM CJIE/IOB, BBHIIONHSATh (BRIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP: BUI
CBEpXY, COOKY, CHU3Y.

Pemrats 3aaa4i Ha HaXO0XACHHUEC I'COMCTPUYCCKUX BCIMYHH I10 06pa311aM WK aJilrOpuTMaM, NpUMEHI U3BECCTHBIC aHAJIUTUYCCKUC MCTOABI IIPpU
PEIICHUN CTaHAAPTHBIX MATEMATUUYCCKHX 3aJla4 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOUKHU O pr[MOfI, OT TOYKHU OO0 IIIIOCKOCTH,
MCKAY CKPCIIMBAOIIIUMHCA TIPSAMBIMH.

Pemiate 3ala41 Ha HAXO0XKACHHUEC I'COMCTPUYUCCKUX BCIIMYHNH I10 06pa3uaM WK aJiIrOpUTMaM, NPpUMCEHSSI U3BECTHBIC aHAJIUTUYCCKUC MCTOABI IIPpHU
PEIICHUN CTAaHAAPTHBIX MAaTEMATUYCCKUX 3ala4d Ha BBIYUCIICHUC YIJIOB MCKAY CKPCUHIMBAIOIIUMUCA MTPAMBIMUA, MCKIY HpHMOI\/JI " IIJIOCKOCTBIO, MCKIY

IIOCKOCTAMU, ABYI'PAHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TUIOMIAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMHia) ¢ MPUMEHEHHEM (POPMYIT; BBIYUCIATH COOTHOIICHUS
MEXy TUIOIIAIIMH MTOBEPXHOCTEH, 00bEMaMH TI0I00HBIX MHOTOTPAaHHUKOB.

OHepI/IpOBaTB IMOHATHUAMU: CHUMMETPHUA B IPOCTPAHCTBE,; HCHTP, OCh U IJIIOCKOCTE CUMMETPHHU; ICHTP, OCh U IIJIOCKOCTh CUMMETPUHA q)HprBI.

W3BnekaTh, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YyepTexax U pUCYHKaX.



[IpumensTh reomeTpuyeckue (pakThl ISl PElICHUS] CTEPEOMETPUUYECKUX 3ajad, MPEANOIaralouxX HECKOJIbKO IIAaroB pPEIICHUs, €CIU YCIOBHUS
MIPUMECHEHHUS 33JIaHbI B IBHOU (hopMe.

[IpuMeHATH MpoCTENIINE POrPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a4ad.
IIpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.
IIpyMeHATh MONy4YEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH PEAJbHBIE CUTyallUd U NMPUMEHITh W3Y4YCHHBIE IOHATHUS B IMPOLECCE IOUCKA

peliCcHud MAaTCMAaTHYCCKU C(bOpMy.HHpOBElHHOfI HpO6JIeMI>I, MOACIIMPOBATh PCAJIbHBIC CUTyalMHM Ha A3BIKEC I'COMETPUH, HMCCICAO0BATH ITOCTPOCHHLIC

MOJACIN C HMCIIOJBb30BAHUCM I'COMCTPUYCCKHX MOHATUHA U TCOPEM, allllapara anre6pbl; peuiaTth NPAKTHYCCKHC 3ada4dH, CBA3AHHBLIC C HaXOXKICHHUCM
reOMCTPHUICCKUX BCIIMYHH.

11 KJIACC

OnepupoBaTh NOHATHAMU: LIJIUHAPHUYECKAs TOBEPXHOCTb, 00pa3yrolne HUIMHAPUIECKON MOBEPXHOCTH; [IMIUH]IP; KOHUYECKasi TOBEPXHOCTb,
o0pa3yromiye KOHUYeCKO! OBEPXHOCTH, KOHYC; cpepruueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (MUIUHAP, KOHYC, cdepa u map).
OOBACHATH CIIOCOOBI TOMYYEHUS T BPAICHUSI.
KrnaccuduiupoBars B3auMHOE pacrofioskeHue Cephl U MITOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAHWE IIApPOBOTO CJIOS, BHICOTA
IAPOBOTO CJIO0SI; IIIAPOBOM CEKTOP.

Borancisats 00bEMBI B Iiomaau HOBerHOCTCﬁ TCJI BpallICHUA, TCOMCTPUYCCKUX TCII C MIPUMCHCHUCM (I)OpMy.TI.



OnepupoBarh MOHSITUSAMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJO cdepbl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WM TEIO
BpaIICHUsI.

BBIHCIsATE COOTHOMICHHSI MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH U 00bEMaMU TTOTOOHBIX TE.
N306paxaTs uzyyaembie (GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BoinonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpaICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh U IMPEOOpPa30OBBIBATh MH(POPMAIUIO O TMPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX (PHUTypax, MpeACTaBICHHYIO Ha
YEepTekKax U PUCYHKAX.

OnepupoBatrhb OHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONMTHATE MEHCTBUS CIOXKEHHUS BEKTOPOB, BBIYMUTAHHS BEKTOPOB M YMHOXKCHHUS BEKTOpA HA YHUCIO, OOBSCHATH, KAKUMH CBOWCTBAMH OHU
00J1a1ar0T.

HpI/IMCHSITL MMpaBUJIO ITapaJlICJICIIUIICaAA.

OH@pI/IpOBaTI) MOHATHUAMU. JCKAPTOBBI KOOPAWHATHLI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPAHWHATBI BEKTOPA, YI'OJI
MCIKAY BECKTOPAMH, CKAJIIPHOC IMTPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

Haxoaute CYMMY BCKTOPOB U NPOU3ZBCACHHUEC BCKTOPA HA YUCIIO, YI'OJI MCXKAY BCKTOpaMH, CKAJIIPHOC MMPOU3BCACHUEC, PACKIIaAbIBATh BCKTOP I1O
ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

3aZ[aBaTB IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOfI CUCTEMEC KOOpAWHAT.

[TpumensTh TeomMeTpuyeckue (HakThl ISl PEIICHUS] CTEPEOMETPUUYECKUX 3aj1ad, MPEANOIaralonuX HECKOIbKO IIaroB PENICHUs, €CITU YCIOBUS
MPUMEHEHHUS 3a1aHbI B IBHOU (hopMe.

Pemrats HpOCTeI\/'IIHI/Ie TCOMETPHUUICCKUEC 3ala4r HAa IPUMEHCHUEC BEKTOPHO-KOOPAMHATHOI'O ME€TOAA.



PemraTe 3aa4ud Ha A0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHUU H HaXO0XIACHUC I'COMETPHUUYCCKUX BCIWYUH II0 o6pa3uaM HJIN aJIrOpUuTMamMm,
MPUMCHAA U3BCCTHBIC MCTOAbI IPU PCIICHHUU CTAHAAPTHBIX MATCMATUYCCKUX 3a/1a4.

[IpuMeHATH MpoCTENIINE IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.
IIpuBOIUTE IPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE.

HpI/IMCHHTB INOJIYYCHHBIC 3HAHMA Ha IMPAKTHUKE: aHAJIM3WUPOBATH PCAIBHBIC CUTyallUHW U INPHUMCHATH H3YUCHHBIC IMOHATHA B IIPOLECCE IMOMCKA
peliCcHud MAaTCMAaTHYCCKU C(bOpMy.HHpOBZlHHOfI HpO6JIeMI>I, MOACIIMPOBATh PCAJIbHBIC CUTyalMHM Ha A3BIKEC I'COMETPUH, HMCCICAO0BATH ITOCTPOCHHLIC
MOJACIN C HMCIIOJBb30BAHUCM I'COMCTPUYCCKHX MOHATUHA U TCOPEM, allllapara anre6pbl; peuiaTh IPAKTHYCCKHUC 3aaa4dH, CBA3dHHBLIC C HAXOXICHUCM
reOMCTPHUICCKUX BCIIMYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHoBaHue pa3esioB U TeM MPOrpaMMbl KonnyectBo yacos OnexkTpoHHbIe (LU(POBLIE)
/I Bcero  KoHtposbHbIe [IpakTuueckue 00pa3oBaTeIBHBIC PECYPCEI
pabdoThI paboThI
1 BBenenue B cTepeoMeTpuio 10 bubnnorexka HOK
https://m.edsoo.ru/1c209e37
2 ITpsiMble u mIocKoCTH B mpocTpaHcTse. [lapamiensHocts 12 1 bubmuoreka [JOK
OPSIMBIX U TIOCKOCTEH https://m.edso0.ru/1c209e37
3 [TeprieHAMKYASIPHOCTD NPAMBIX U ITIOCKOCTEMN 12 bubmuorexa [JOK
https://m.edsoo.ru/1c209e37
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSMHU 10 1 bubmuoreka [JOK
https://m.edsoo0.ru/1c209e37
) MHororpanHuku 11 1 bubnmnorexka [JOK
https://m.edsoo.ru/1c209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubmuoreka [JOK
https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 bu6muoreka [JOK

https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 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 KJIACC

Ne  HauMmeHOBaHHME pa3/ielioB U TEM IPOTPaAMMBI KonuuectBo yacos DnekTpoHHbIe (LU(PPOBBIC) 00pa3oBaTEIbHbIC
n/m Bcero  KonrpombHbie [MpakTueckue pecypeel
paboThl paboThI
1 Tena BpareHus 12 bub6muoreka IIOK https://m.edsoo.ru/1c209e37
2 OO0BEMBI TEN 5 1 bub6muoreka ITOK https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOPIUHATHI B IPOCTPAHCTBE 10 1 bub6muoreka IIOK https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 7 1 bubnunoreka L{TOK https://m.edsoo.ru/1c209e37
3HaHMIA

OBHIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOT'PAMME
MNOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne Tema ypoka KonunuecTBo 4acos Hara DJEeKTPOHHBIE IU(PPOBBIE
n/m Bcero Kontponenbie Ilpaxktnueckme H3YICHHA 00pa30BaTEIbHEIC PECYPCh

paboThl paboThI
1 OcHOBHbIE TIOHSTHS CTEPEOMETPHHU: TOUKA, MPSIMasi, IIIOCKOCTh, 1 bubmaunoteka [JOK
npoctpancTBo. [IpaBuiia H300paKeHUsT HA PUCYHKAX: https://m.edsoo.ru/aecc77cd

M300pakeHUs MIIOCKOCTEH, MapauIeIbHBIX IPSIMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

2  TlonsTHs: mepeceKaromuecs MIOCKOCTH, TIePECEKArOIINecs 1 bubnmnorexka HOK

npsiMasi ¥ MII0CKOCTb https://m.edso0.ru/2d8a9c99
3  Tlonsatus: nepecekaromuecs MIOCKOCTH, IepeCceKaroInuecs 1 bubmuoreka [JOK

npsiMast ¥ THIOCKOCTh https://m.edsoo.ru/db685e73
4 3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHUE 1 bubmuorexa [JOK

MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha MPOEKIMOHHBIX YepTexax https://m.edso0.ru/a63959%d
5 HauanbHble cBeeHHS 0 KyOe U HMpaMHJIe, UX pa3BEPTKU U 1 bubmuoreka [JOK

moienu. CedeHuss MHOTOTPaHHHKOB https://m.edso0.ru/b30dff38
6 HauanbHble CBeficHHS 0 KyOe U mUpaMu/Ie, UX pa3BEPTKU U 1 bubnuoteka [JOK

Monenu. CeueHuss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32


https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

15

16

17

18

19

Tema ypoka

[TonsiTHE 06 aKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

ITonsatue 06 akCHOMATUYECKOM IIOCTPOCHUHU CTCPEOMECTPUU:
AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

[TonsiTve 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

[TonsaTHe 00 aKCHOMATUYECKOM IIOCTPOCHHUH CTCPCOMCTPHUU:
AKCHUOMBI CTEPCOMETPUHN U CICACTBUA U3 HUX

Bzanmuoe PacCIIOJIOKCHHE NPAMBIX B IIPOCTPAHCTBE!
MEPCCCKAOIHNCCA, ITApAJUICIIbHBIC U CKPCIINBAIOIIUCCS ITPAMBIC

HapaJ'IJ'ICJ'ILHOCTb IMPpAMBIX U IUIOCKOCTEN B IIpOCTPAHCTBC:
napaJljiCJIbHBIC ITPAMBIC B IIPOCTPAHCTBE; MapaJICJIbHOCTD TpéX
IPAMBIX

[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
[TapannensHOCTh NPSIMOM U TIIOCKOCTH
VYTIIBI ¢ COHANpPaBIEHHBIMU CTOPOHAMU
VYron Mexay npsMbIMU B TPOCTPAHCTBE
Yroa Mexay NpsMBIMHU B IPOCTPAHCTBE
[TapannenbHOCTh IIIOCKOCTEN: MapalieNbHbIE TNIOCKOCTH

CaoiicTBa napamieiabHbIX MIIOCKOCTEN

[Tpocreiinme npocTpaHcTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TeTpa’ap, Ky0, mapajuiesenunes

paboThI

KonunyecTBo yacos
Bcero Konrtpomphbie Ilpakthueckne H3YICHUA

paboThI

DJEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6nuoreka [IOK
https://m.edsoo.ru/Occ5c4fe
bu6nmoreka [IOK
https://m.edsoo.ru/239c8ch4
bubnnoreka IIOK
https://m.edso00.ru/65c6b106
bubmuorexa [JOK
https://m.edsoo.ru/258fc245
bubnnoreka IIOK
https://m.edsoo.ru/1a2520f6

bubmuorexa [JOK
https://m.edso0.ru/93ad36b3

bu6nuoreka [IOK
https://m.edsoo.ru/ee1d19b9
bubmmoteka [IOK
https://m.edsoo.ru/9f4071b9
bu6nuoreka [IOK
https://m.edsoo.ru/fe733862
bu6mmoreka [IOK
https://m.edso0.ru/2935a9a0
bu6nuoreka [IOK
https://m.edsoo.ru/2e18f255
but6mmoreka [IOK
https://m.edsoo.ru/e504d656

bubmuorexa [JOK
https://m.edsoo.ru/4a28dc02


https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02

/o

20
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23

24

25

26

27

28

29

30

31

32

33

Tema ypoka

[TocTtpoeHue ceuenuit
[Toctpoenue ceueHuit
Kontposnbnas padota o teme "lIpsiMbie U TIJIOCKOCTH B

npoctpanctse. [lapamienbHOCTh TIPSIMBIX U MIIOCKOCTEH"
[leprnieHIUKYISIPHOCTD MPSMOU U MIIOCKOCTH:

MEPIECHANKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE

IIpsiMble mapasienbHble U MEPIEHIUKYISIPHBIE K INTIOCKOCTH
[IpsiMble napasienbHbIe U EPIEHIUKYISIPHBIE K TTIOCKOCTH
[Ipu3Hak nepneHauKyJIAPHOCTH IPSIMOM U INIOCKOCTH
[Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U INIOCKOCTH
Teopema o mpsMON MEPIEHANKYISIPHOMN MIIOCKOCTH
Teopema 0 IpsAMOM NEPIIEHAUKYISIPHON TIIIOCKOCTH
Teopema o mpsAMON NEPIEHANKYISIPHON MIIOCKOCTH
[leprieHAMKYISAP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0

IIIOCKOCTH, paCCTOAHUE OT HpHMOﬁ J0 INTIOCKOCTH

[lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM 10 IIIOCKOCTH

HepHCHI[I/IKy.]'I}Ip W HAKJIOHHBIC: PACCTOSIHUEC OT TOYKHU O

Bcero Konrtpomphbie Ilpakthueckne H3YICHUA

1

KonunuectBo uacoB

paboThI

paboThI

[ara

DJEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6nuoreka [IOK
https://m.edsoo.ru/1d434d0f

bu6nmoreka [IOK
https://m.edsoo.ru/ec26fe5d

bubnnoreka IIOK
https://m.edsoo.ru/9a0a9e56

bubmuorexa [JOK
https://m.edsoo.ru/b19f6a5d

bubnnoreka IIOK
https://m.edsoo.ru/0ac11c95

bubmuorexa [JOK
https://m.edso0.ru/ba545966

bubnnoreka IIOK
https://m.edsoo.ru/f85bfc46

bu6nuoreka [IOK
https://m.eds00.ru/79165d15

bubmmoteka [IOK
https://m.edso0.ru/635¢5087

bubmuorexa [JOK
https://m.edsoo.ru/bd3745f8

bu6mmoreka [IOK
https://m.edsoo.ru/7d18834b

bubmuorexa [JOK
https://m.edso0.ru/33c477d3

but6mmoreka [IOK
https://m.edsoo.ru/66fefadd

bu6nuoreka [IOK


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

/o
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37

38

39

40

41

42

43

44

45

Tema ypoka

IIJIOCKOCTH, paCCTOAHUC OT HpﬂMOfI J0 IINIOCKOCTH

IlepnieHqUKYISp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

VYIIIbl B IPOCTPAHCTBE: YrOld MEXKAY IIPSIMOU U IUNIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOTO yIJia
JIByrpaHHBIN yroJ, JMHEHHBIN yroj IBYIPaHHOIO yria

[TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MTPU3HAK
NEePHEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN

[lepneHUKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEN

[TeprieHAMKYASAPHOCTH IUIOCKOCTEM: MPU3HAK
MEPIIEHAUKYISIPHOCTH ABYX IIIOCKOCTEN

TeopeMa o TpEX nepHeHANKYIApax
Teopema o0 TpEX mepHeHIUKYIApax
TeopeMa 0 TpEX nepHeHANKYIApAX

KonTponbhas padota no temam "lleprieHAuKyIsspHOCTD
MPSMBIX U IJI0cKocTeR" 1 "YTIIbl MEXIY NPSAMBIMU U
IUIOCKOCTSIMU"

ITonsTie MHOrorpaHHvuKa, OCHOBHBIC 3JICMCHThGI
MHOT'OI'PAaHHUKA, BBIITYKIJIbIE U HEBBIITYKIIbIE MHOIOTPAHHUKH;
pa3BEPTKAa MHOIOTPAHHUKA

KonunuectBo uacoB

Bcero Konrtpomphbie Ilpakthueckne H3YICHUA

paboThI

paboThI

[ara

DJEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

https://m.edsoo.ru/a5h7b8e3
bu6nuoreka [JOK
https://m.edsoo.ru/dbee22bc
bu6nmoreka [IOK
https://m.edsoo.ru/6b61b2b4
bubnnoreka IIOK
https://m.edsoo.ru/5fa0b3ce
bubmuorexa [IOK
https://m.edsoo.ru/c7c777ed
bubnnoreka IIOK
https://m.edsoo.ru/ec3e2da3
bubnuorexa [JOK
https://m.edsoo.ru/ed9e2a8e
bu6mmoreka [IOK
https://m.edsoo.ru/ba75dc57
bu6nuoreka [IOK
https://m.edsoo.ru/e4972cdc
bubmmoreka [IOK
https://m.edsoo.ru/52188a7d
bu6nuoreka [IOK
https://m.edso0.ru/9f246736

bu6mmoreka [IOK
https://m.edsoo.ru/5b971ef3

but6mmoreka [IOK
https://m.edsoo.ru/2d24e873


https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

Ne Tema ypoka KonunyecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE

n/n Bcero Kontposnbubie IlpakTrueckue H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

46

47

48

49

50

51

52

53

54

55

[Ipu3ma: n-yronpHas npu3Ma; rpaHd U OCHOBAHMUS IPU3MBI,
npsiMasi 1 HaKJIOHHAs IPU3MbL; OOKOBas M IOJIHAs IOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, NpsAMOYTroJIbHBIN ApaLICIICIIUIE] U Er0
CBOMCTBA

anaMI/ma: Nn-yroJibHasd nmupamuzia, rpaid 1 OCHOBaAHUC
nmupaMuabl; OOKOBas M MOJIHAS MOBEPXHOCTH IMUPAMUABI;
IIpaBUJIbHAA U yceqéHHaﬂ nupaMuaa

[TpaBuiIbHBIC MHOTOTPAHHUKH: TOHATHE MPABHILHOTO
MHOIr'OrpaHHUKa; MpaBHUJIbHAA IIpHU3Ma U IIpaBUJIbHAA
UpaMu/Ia; IpaBUIIbHAs TPEYTroJbHask MUpaMUIa U MPABUIIbHBIN
TeTpadIp; Kyo

HpeZ[CTaBJICHI/Ie O IMIpaBUJIbHBIX MHOI'OI'paHHUKAX: OKTas’ap,
JOJCKAdIP U KKOCADIP.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSIMOM, TITOCKOCTH. DIEMEHThl CHMMETPUHU B
UpaMuax, napajiejaenuneaax, NpaBUIbHbIX
MHOTOTpaHHUKAaX

Brruucienue 351eMeHTOB MHOTOTPAaHHUKOB: pEé0pa, TUaroHasiu,

YIJIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
MPSIMON MTPU3MBL, TUIOIIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM
IIOBEPXHOCTU NPSIMOM IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON
MMAPaMU/IBI, TEOpPEMa O TIIOMAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

KonrtponbHas pabora o Teme "MHOrorpaHHUKH"

bu6nuoreka [IOK
https://m.edsoo.ru/b4ad63ad

bu6nuoreka [IOK
https://m.edsoo.ru/8a7be683

bubmuorexa [JOK
https://m.edsoo.ru/fblcdOa5

bubmuorexa [JOK
https://m.eds00.ru/074c8865

bubnnoreka IIOK
https://m.edsoo.ru/a0fdd5bf

bubmuorexa [JOK
https://m.edsoo.ru/b9e777d9

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

bu6nuoreka [IOK
https://m.edsoo.ru/37d84157

bubmmorexa [JOK
https://m.edso00.ru/5603e30b

bubmuorexa [JOK
https://m.edsoo.ru/a95f5c04


https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04

/o
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Tema ypoka

[Tonsarue 06 0O6BEMeE

O0BEM TUpaMuIBI

O0BEM nupamMuIsI

O0BEM TUpaMuIBI

O0BEM nupamMusl

O06BEM TPU3MBI

O0BEM pU3MBI

O0BEM npu3MBbI

Kontponbnas padota mo teme "OO6bEMBI MHOTOTPAaHHUKOB"
[ToBTOpEeHme, 06001IeHNE CHCTeMaTU3alus 3HAHUA.

[TocTpoeHne ceueHnii B MHOIrOTpaHHUKE

[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIMS 3HAHUMN.
Brruncnenme paccTOSHUN: MEXAY IBYMSI TOUKaMU, OT TOUKH
o0 HpHMOfI, OT TOYKH JO IIJTOCKOCTH, Me>1<)1y
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

Hrorosas KOHTPOJIbHAsA paGOTa

[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITNS 3HAHHH.

Bcero Konrtpomphbie Ilpakthueckne H3YICHUA

1

KonunuectBo uacoB

paboThI

paboThI

[ara

DJEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTeNbHbIE PECYPCHI

bu6nuoreka [IOK
https://m.edsoo.ru/7ad0020b

bu6nmoreka [IOK
https://m.edso00.ru/235171b3

bubnnoreka IIOK
https://m.edsoo.ru/f47dfefd

bubmuorexa [JOK
https://m.edsoo.ru/79¢10312

bubnnoreka IIOK
https://m.edsoo.ru/2faadc3f

bubmuorexa [JOK
https://m.eds00.ru/79853608

bubnnoreka IIOK
https://m.edsoo.ru/1e053890

bu6nuoreka [IOK
https://m.edsoo.ru/482d3f51

bubmmoteka [IOK
https://m.edsoo.ru/28a6573c

bubmuorexa [JOK
https://m.edsoo.ru/098bedad

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6nuoreka [IOK
https://m.edso0.ru/b9146bc0

but6mmoreka [IOK


https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0

Ne Tema ypoka KonunyecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Konrtpomphbie Ilpakthueckne H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Berurcienue yriioB: MeX/y CKpEIIUBAFOIIMMUCS MPSIMBIMHU, https://m.edso0.ru/56765e8b

MEXIy NPSMOI U MIIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YTJIOB
MEXy IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0

11 KJIACC

Ne Tema ypoxka KommyecTBo yacos [Hara DneKTpoHHbIEe HU(POBHIE

n/m Bcero Konrtponehsle Ilpaktudeckne H3YICHHA 00pa30BaTENLHEIC PECYPCEL

paboThI paboThI

1 Cdepa u map: ueHTp, paauyc, 1naMeTp; Iouaib 1 bubnmnoreka HOK
MOBEPXHOCTH Cepsl https://m.edsoo.ru/0341bc2b

2  BzamMHOe pacmosokeHue cephl U IIIOCKOCTH; KacaTelbHas 1 bubnuotexa [HOK
IUIOCKOCTh K cdepe; miomaab chepsl https://m.edsoo.ru/bed12a43

3  HzoOpaxkenue cdepsl, mapa Ha miockoctr. CedeHus mapa 1 bubnmnoreka HOK

https://m.edsoo.ru/bc15f712

4 IwiuHapuyeckas HOBEPXHOCTh, 00pa3yrole 1 bubnmnorexka HOK
UIMHIPUYECKOIN TOBEPXHOCTH, OCh IIMITUHAPUIECKON https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH

5  [umunap: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 1 bubmuotexa [JOK
o0pa3yrolas U 0ch; IIIOMaAs OOKOBOH U MOTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH

6 M3oOpakeHne MWIMHIPA HA TUIOCKOCTH. Pa3BEpTka 1 bubmuotexa [JOK
muwnHapa. CeueHus NUIMHAPA (TNIOCKOCTHIO, https://m.edsoo.ru/016e25eb
napauIeIbHOM WM MEePHEeHIUKYISIPHON OCH IIUIIMHAPA)

7  KoHnueckasi TOBEpXHOCTh, 00pa3yroIIue KOHUIECKON 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh U BEPIINHA KOHMYECKOI MOBEPXHOCTH https://m.edsoo.ru/c94ba09b

8 Konyc: ocHOBaHME U BepIIMHA, 00pa3yoIas u oCh; 1 bubnmnoreka [JOK

IoMIa (b OOKOBOW M MOJHOW MOBEPXHOCTH https://m.edso0.ru/897dd3b2


https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

10

11

12

13

14

15

16

17

18

19

20

21

Tema ypoka

Y ced€HHBIN KOHYC: 00pa3yomre U BBICOTa; OCHOBAHUS U
0OO0KOBas MOBEPXHOCTh

N300pakeHre KoHyca Ha TUIOCKOCTH. Pa3BEépTka KoHyca.
CeueHnust koHyca (TUIOCKOCTbIO, MapaIeIbHOW OCHOBAHUIO,
U TUIOCKOCTBIO, TPOXO/ISIICH Yepe3 BEPIIHHY)

KoMOuHaryst e BpalieH|sl ¥ MHOTOI'PaHHUKOB
MHororpaHH¥HK, ONTMCaHHBINA 0KoJI0 chepsr; chepa,
BIIMCAHHAs B MHOIOTPAHHUK HMJIU B TEJIO BPAIICHHS
[Tousitre 00 00bEMe. OCHOBHEIE CBOMCTBA 00BLEMOB TEN
O0bEM IuIMHApa, KOHYCca

O06BEéM mapa u miomaas cheps

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIECHUSI MEXKITY

IUIOINAASIMU TOBEPXHOCTEH, 00BEMaMHU MOAOOHBIX Tel
KonTtponbHas pabora o Temam "Tena Bpamienus" u

"O6bembl Ten"
BekTop Ha MJI0OCKOCTH U B IPOCTPAHCTBE

CroXeHHE U BRIYMTAHHE BCEKTOPOB

YMHOXEHUE BEKTOpa Ha YUCIIO

Paznoxenue BCKTOpPA 110 TpCM HCKOMIIJIaHApHBIM BCKTOPAaM.

[IpaBuno napamnenenumnena

Bcero KonTposnbhbie

1

KonmuectBo yacoB

paboThI

[IpakTnueckue
paboThI

Jara
U3Yy4ECHUS

DNEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

bu6nuoreka [IOK
https://m.edsoo.ru/1468bab3

bu6nmoreka [IOK
https://m.edsoo.ru/Obdelbe8

bubmuorexa [JOK
https://m.edsoo.ru/3cef10e5
bubnnoreka IIOK
https://m.edso00.ru/0b136158
bubmuorexa [JOK
https://m.edsoo.ru/26a03fb7
bubnnoreka IIOK
https://m.edsoo.ru/5513d87b
bu6nuoreka [IOK
https://m.edsoo.ru/d189bde2
bu6mmoteka [IOK
https://m.edsoo.ru/810cfleb
bu6nuoreka [IOK
https://m.edsoo.ru/4a33a8ab
bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb
bu6nuoreka [IOK
https://m.edsoo.ru/23f4f089
but6mmoreka [IOK
https://m.edsoo.ru/dee379eb

bu6nuoreka [IOK
https://m.edsoo.ru/a28fd74e


https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
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22

23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

Pemuienue 3aau, CBA3aHHBIX ¢ TPUMEHEHUEM TPaBUII
JIEUCTBUN C BEKTOPaAMHU

[IpsiMmoyrosibHas cUCTEMa KOOPAUHAT B IPOCTPAHCTBE.
Koopaunatsel Bextopa. [IpocTeiimue 3aaaun B KOOpAUHATAX

VYron mexay Bekropamu. CKalsipHOE IPOU3BEJCHHE
BEKTOPOB

Brruucnenue YIJI0B MEXKAY IIPAMBIMHU U IJIOCKOCTAMU

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHNUN
TFEOMETPUUECKUX 3a7a4

KonTtponbsHast padota o teme "BekTOpbl 1 KOOpAMHATHI B
npoctpaHcTae”

[ToBTrOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH.
OcHoBHBIE QUTYpPHI, (HaKThl, TEOPEMBI Kypca INIaHUMETPUU

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH.
OcHoBHbIE QUTYpBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUHU

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.
3amaun MIaHUMETPUU U METO/IBI UX PEIIeHUs

[ToBTOpEeHue, 06001IeHNEe U cCUCTeMaTU3allks 3HAHUA.
3amaun IIaHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.
OcHoBHbIe GUTYPBI, PaKTHI, TEOPEMBI Kypca CTEPEOMETPUN

Hroropas KOHTPOJIbHAA pa60Ta

[ToBTOpeHUE, 0000IIEHNE U CUCTEMATH3AITUS 3SHAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

1

Bcero KonTposnbhbie

paboThI

KosmuectBo yacoB
[IpakTnueckue

paboThI

DNEeKTPOHHBIE U(PPOBBIE

o0pazoBaTeNbHBIE PECYPChI

bu6nuoreka [IOK
https://m.edsoo.ru/5a827900

bu6nmoreka [IOK
https://m.edsoo.ru/48db7058

bubnnoreka IIOK
https://m.edsoo.ru/725effc4

bubnuorexa [JOK
https://m.edsoo.ru/8efbe78e

bubnnoreka IIOK
https://m.edsoo.ru/d3alfe30

bubmuorexa [JOK
https://m.edsoo.ru/77c22fc5

bubnnoreka IIOK
https://m.edsoo.ru/1780ba5d

bubmmorexa [JOK
https://m.edsoo.ru/078cd184

bu6mmoteka [IOK
https://m.edsoo.ru/7491efe0

bubmorexa [JOK
https://m.edsoo.ru/4dffda97

bubmmoteka [IOK
https://m.edsoo.ru/74b2ad91

bu6nuoreka [IOK
https://m.edsoo.ru/ec24dfc2

but6mmoreka [IOK
https://m.edsoo.ru/f465d10e


https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




