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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00y4aIOINXCS
10 11 xiaccoB pazpaborana Ha ocHoBe DenepayibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, M TPAIUIIMKA POCCHHCKOTO OOpa30BaHMI.
Peanmu3zanus  mporpamMMbl  oOecriedunMBaeT — OBJAJACHHE  KIIOYEBHIMH  KOMIETCHLUSMH,
COCTABJISIIONIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IIEIOCTHOCTh
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaOLTHXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIeOMETpPHUM Ha YpOBHE CpEeAHEro ooOiiero oOpa3oBaHUs
00yCJIOBJIEHA TMPAKTHUYECKOM 3HAYMMOCTHIO METAMpPEJAMETHBIX U MPEIMETHBIX pPe3yJIbTaTOB
o0ydeHHs TeOMETpUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUA 0Oydaromuxcs, GopMUpOBaHUS
(GYHKIIMOHATBHOW MAaTEMaTHYeCKOW TPaMOTHOCTH, HM3y4YEHUS APYTrUX YYEOHBIX TUCITUILINH.
PazButre y oOyuwaromiuxcs NpaBUIbHBIX MPEICTaBICHUM O CYIIHOCTH U MPOUCXOXKIECHUU
F€OMETPUUYECKUX aOCTPaKIMil, COOTHOIIICHUH PEAIbHOTO U UJICATBHOTO, XapaKTepe OTPaKEHUs
MaTeMaTHUYeCKON HAyKOH SIBJICHUN U MPOILIECCOB pPealbHOTr0 MUpa, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTEeMaTUYeCKOr0 MOJCIMPOBAHUS B HAy4YHOM TIO3HAHWU M B TMPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAllIU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OIHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEAHEro OOIIero
o0pa3zoBaHMs, TaK Kak 00eCIeYMBAaE€T BO3MOXKHOCTh HM3YUYEHHsI KaK JUCIUIUIMH €CTeCTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuIieHHe, (GopmMupyemMoe Mpu H3YYCHUH OOYYAIOIIMMUCS TMOHATUUHBIX
OCHOB TE€OMETPUM M TMOCTPOCHHH IIETIOYKU JIOTMUYECKUX YTBEPXKIECHUH B XOJ€ pEeLICHUS
FEOMETPUUECKUX 3a/lay, YMEHHE BBIABUTAaTh M OIPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPH PEIICHUH 3a/Ja4 E€CTECTBEHHO-HAYYHOT'O IIMKJIA, B YAaCTHOCTH M3 Kypca
(bU3HKH.

YMeHre OpUEHTUPOBATHCS B IPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX 001IaCTsIX
JEeSTENIbHOCTH 4yenoBeka. OpreHTaIus yeloBeka BO BpeMEHHU U MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €0 COLUANbHOIO OBITUS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBUE YCHEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHUs NENCTBUTENFHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3zaMu 00BEIUHSAET pa3HbIe BUJIbI yUeOHOU U TPYAOBOU JESITEIBHOCTH,
ABISETCS OIHUM U3 TPO(ECCHOHATBbHO BaXXHBIX KauecTB, IIOITOMY akTyallbHA 3ajaya
dbopMupoBaHUs Y 00yUYaIOIIUXCsl TPOCTPAHCTBEHHOTO MBINIJIEHUS KaK Pa3HOBUIHOCTH 0OPa3HOTO
MBIIUIEHUS] — CYIIIECTBEHHOTO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HampaBJICHUSM.

[{enb ocBoeHUS MporpaMMbl yuebHoro kypca «['eomerpus» Ha 6a30BOM ypoBHE 00y4EeHUS
— 001Ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYYAIOUIUXCS dYepe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS W HCIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUN U
JEeNCTBUM, cIEM(UIHBIX TEOMETPUU, BO3MOKHOCTH YCIIEIITHOTO TIPOI0JDKEHUS 00pa30BaHus 10
CHEIHNAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM HCIIOIb30BAHUEM I'€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE IIpeIHa3HaueHa )i 00yJarouXcs CpeaHe
IIKOJIbI, HE WCIBITHIBABIINX 3HAUUTENBHBIX 3aTPyJHEHUN Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanusi. Takum oOpazom, oOydaromuecsi Ha 0a30BOM ypOBHE JIODKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUS, CBSI3aHHbIE CO CIeU(UKON TeOMETPUH U HEOOXOUMBIE IS KU3HH B
coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETpHI0 OoJiee
rIyOOKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHUIX B
poeCCHOHAIBHON JESTEIIHbHOCTH.

JlocTukeHne eI OCBOSHHsI IPOTPAMMBI 00ECTIEUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHpIMU 3a1auaMu ocBoeHus Kypca «I'eometpun» Ha 6a3oBoM ypoBHEe B 10—11
KJIaccax SIBIISIOTCS:



(dopMHpOBaHUE TPEICTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KyJIbTYphl M OCO3HAHHE €&
B3aMMOCBS3H C OKPYXXalOLUIMM MHPOM;

(dopMHupoBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX M TeJaX BPALICHUS KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIIAX, O3BOJIAIOIIMX ONUCHIBATD U N3Y4aTh Pa3HbIE ABJICHUS OKPYKAIOLIETO
MUDA;

(dopMHpoBaHHE YMEHMs paclo3HaBaTb Ha 4epTekax, MOJENsIX U B pEaJbHOM MHpe
MHOTOTPaHHUKU U T€Jla BpalleHMUS,;

OBJIQICHUE METOJlaMH PEIICHUs 3aJad Ha IOCTPOEHHUS Ha HM300pa)KEHUSAX MPOCTPAHCTBEHHBIX
duryp;

(GopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATUSAMHM O MHOTOTPaHHUKaX M Telax
BpalllEHUsI U UX OCHOBHBIMH CBOMCTBaMU;

OBJIa/IEHUE AITOPUTMAMH PELICHUs] OCHOBHBIX THUIIOB 3aja4; (POPMUPOBAHUE YMEHHUS IPOBOAUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYK/ICHUS B XO/I€ PELICHHs CTEPEOMETPUUECKUX 3aay U 3a1a4 ¢
IIPAKTUYECKUM COACPIKAHUEM;

pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0YyYaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBILIUICHNUS;

dopmupoBaHne  (QYHKIMOHAIBHOM  TI'PaMOTHOCTH, pPEJEBAHTHOW TE€OMETPHHM:  yMEHHUE
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX OHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX
JKU3HEHHBIX CUTYyallUSX W TPpU HU3YYEHMM JPYruX Y4YEOHbIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyJIHMpOBaTh MX Ha SI3bIKE I'€OMETPUM U CO3/1aBaTh
FEOMETPUUYECKUE MOJIETH, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUIN amnmapar A pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, UHTEPIIPETUPOBATh U OLICHUBATh [1OJIy4EHHBIE PE3YJILTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCS BKIOYEHHUE B KypC CTEPEOMETPUHU B
HAyYaJIe €ro U3y4eHus 3a/ad, PeIIaeMbIX Ha YPOBHE UHTYUTHUBHOI'O MTO3HAHUS, U ONPEAECIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHMMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOIO U
IIPOCTPAHCTBEHHOIO  MBILIUICHUS, CTUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY U3YUECHHUIO NTPEAMETA.

[Ipeanourenue otTHaércss HaArIAAHO-KOHCTPYKTMBHOMY METOJNy OOy4YeHMs, TO €cTb
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-NPAKTUYECKOU
JEeATEIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YYAIIUXCS B Kypce CTEPEOMETPUHN
IPOBOAMTCA 3a CUET PELIEHHUsS 33Jad Ha CO3JaHME NMPOCTPAHCTBEHHBIX OOpa30B M 3ajad Ha
ONEepUpPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3zamu. Co3maHue obOpa3a MPOBOJUTCS C OMOPOH Ha
HarJIsJHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBJICUEHHUS OT HAIISITHOCTH, MBICJIEHHOT'O
W3MEHEHUS €r0 UCXOJHOTO COACpKaHUS.

OcHoBHBIE coaepkaTenbHble JHHUU Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble U MJIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». PDOPMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHUSAM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeIHero oOIuero
oOpazoBaHus.

Copnepxanne 00Opa30BaHUs, COOTBETCTBYIOLEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHS
paboyeil mporpaMMsbl, pacpeIelIEHHBIM 110 ToAaM 00y4eHHUsl, CTPYKTYpPUPOBAHO TaKuUM 00pa3om,
4yToObl  OBJAJCHHE T€OMETPUYECKUMH  TMOHATHSAMM W HABBIKAMU  OCYILECTBISIOCH
MOCJIEZI0BATENbHO M IMOCTYNATENbHO, C COOJIIOJIEHUEM TPUHIUIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY '€OMETPUYECKUX MPECTaBICHUN 00yJaromuxcs,
pacmpsist 1 yriryousisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ha n3yuenune reometpun oTBOgUTCS 2 yaca B Hepemnto B 11 kiacce .

COJAEP/)KAHUE YYEBHOI'O KYPCA

Tena Bpamenus. Hunuaapuyeckass MOBEPXHOCTb, OOpasylollue IMIIMHAPUYECKOU
MOBEPXHOCTH, OCh IWJIMHAPHUYECKOW moBepxHOCTH. LlunuHap: ocHoBaHus U GOKoBas
MOBEPXHOCTh, 00pa3yrolas ¥ OCh; IIOL[alb OOKOBOM U IMOJTHON MOBEPXHOCTH.



Konnueckasi moBepXHOCTb, 00pa3ylole KOHHYECKOH IMOBEPXHOCTH, OCb M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIIMHA, OOpasyiolas M OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAAb IMOBEPXHOCTH cdepbl. B3ammuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIUHIpA U KOHYCA.

KomOunanuu Ten BpamieHUss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HJTH TEJIO BPAIICHUS.

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBOiCcTBAa 00BEMOB Ten. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO NapaJijiesienumneaa 1 cieacTBus u3 He€. O0bEéM nunuHapa, konyca. O0bEM mmapa
U TUIOIIAb Chephl.

[TonoGubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAAsIMU ITOBEPXHOCTEH,
00BéMaMu ITOLOOHBIX TEI.

Ceuenust 1mwmMHApa (MapajUIeIbHO M NEPIEHAUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHus I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTy U B IpocTpaHcTBe. CI0KEHHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHarsl Bektopa. Ilpocreimme
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Borunicnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUUECKUX 3a/au.

IIVTAHUPYEMBIE PE3YJIbTATDBI

JINYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpeamera «MaremaTukar
XapaKTepU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIUU O0ydYarIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O WJI€HAa POCCHUHCKOro OOIIECTBa, MPEICTABIIEHUEM O MAaTEMaTUYECKMX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEenyp TpakJaHCKOTo oOIiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

I[MaTpuoTHyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXk1aHCKON HIEHTUYHOCTH, YBOKEHHUS K TIPOILIOMY U
HAaCTOAIICMY pOCCHﬁCKOfI MaTEMAaTUKHU, ICHHOCTHBIM OTHOIIICHUEM K JOCTHMXXCHUAM pOCCHfICKHX
MaTEeMaTUKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K MCIOJb30BAHUIO ITUX JOCTHKCHUN B
JIpYTUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAaHUWEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; cHopMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTYIKEHUH HAYKH W JISATSIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTnYECKOEe BOCIIUTAHME:

ACTETUYECKUM  OTHONIEHHWEM K  MHpPY, BKJIIOYas  ACTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pPaCCYKICHUH; BOCIPUUMYHBOCTHIO K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHNE:



c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTEMaTHIECKHUE 3HAHUS B UHTEPECAX 3/[0POBOTO
u Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTNBIXA, PeryJsipHast GU3MUECKasi aKTHBHOCTB);
buznueckoro COBEpIICHCTBOBAHU, npu 3aHSATUSIX CHOPTUBHO-03/JOPOBUTEIBHOM
JeSITebHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IICHHOCTH TPYIOJTIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpodheccuoHANBHON AesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTHYeCKOil HalpaBiIeHHOCTH.

IK0JIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO HKOJIOTMUYECKON KyJIbTYpbl, MOHUMAHUEM BIMSHUS COLUAIBHO-
HYKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHME NPUPOJHOM M COIMAIBHON Cpelbl, OCO3HAHHWEM
I00aNbHOTO  XapakTepa AKOJOTMYECKUX  MpoOJieM; OpUEeHTaledl Ha  [pUMEHEHHE
MaTEeMATHYECKUX 3HAHWW JIJIS PEIICHUsS 3a/Ja4 B 00JIACTH OKPYXKAIOIICH CPeJIbl, INIaHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX IMOCJIEICTBUHN ISl OKPY>KAIOILIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKH, TOHMMAHUEM MaTEeMAaTHYECKON HAyKH Kak chepsl
YeNI0BEUYECKON JesTeIbHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIU3AIUY;
OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MAaTEMaTHYECKOU KYJIbTYPOU KaK CPEICTBOM IMIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISTh MMPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITeIbHOCTh UHIUBUAYATHHO

U B IpymIe.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenmMeTHbIe pe3yabTaThl OCBOCHHUS IPOrpaMMbI Y4eOHOTo npeamera «MaremaTiuka
XapaKTePU3YIOTCS OBJIA/ICHUEM YHUBEPCAIbHBIMU HO3HABAMEIbHBIMU OCLiCBUAMU,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUBHLIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — Pe2yNsamMUEHbIMU
oeticmeusMu.

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus, obecneuuaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYeCcco8 00y4aiowuxcs (0ceoeHue mMemooo8 NOZHAHUA OKPYHCAIOuje20 Mupa,
NpUMeHeHUe 102UYeCKUX, UCCTe008aMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBble 1oruveckue aeicTBUA:

BBISBIISATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHWA MEXAy TOHATHUSAMH, (OPMYIHPOBATh ONPEACICHUS TOHITHN; YCTaHABJIWBATh
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKALMHU, OCHOBAHUS /ISl 0000LIEHNUS U CPaBHEHUs, KPUTEPUHU
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpa3OBBIBATh CYXICHHS: YTBEPAWUTENbHbIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

BBISBIISATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIOICHUSIX W YTBEPXKACHUSAX; TpeiaraTh KPUTEPHH ISl BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JeNaTh BBIBOJBI C HCIIOJNB30BAaHMEM 3aKOHOB JIOTWKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJTFOUeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TpsAMBIE M OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, TMPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BBIOMpaTh CmOCO0 pelieHuss yueOHOW 3aadyu (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOO0JIEEe MOIXOIANINN C YUETOM CAaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).
Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUA:



UCTIOJIb30BaTh BOIPOCHl KaK HCCIIEAOBATENIbCKUH HHCTPYMEHT NO3HAaHUSA; (HOPMYIHPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoljeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;
MPOBOAMUTH CAMOCTOSITENIBHO CIUITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHUE MO0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, SIBJICHMSA, MPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH
MEXy 00bEKTaMH, SBJICHUSMU, POLIECCAMU;
CaMOCTOSITeNNbHO (OPMYIUPOBaTh OOOOIIEHHST M BBHIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HaOJI0/ICHUs, UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEHHI;
MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMpOIlecca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaunmeii:
BBIABIIAATh AePUUNTH MH(POpPMAIMK, TAHHBIX, HEOOXOMUMBIX IJIsi OTBETa HAa BONPOC U IS
pelleHus 3a1auu;
BBIOMPATh MH(OPMAIIHIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh
U MHTEPIPETUPOBATh HH(OPMALIUIO PAa3IMYHbBIX BUJOB U (DOPM MpeICTaBICHHUS;
CTPYKTYpUPOBaTh MH(POPMALUIO, MPEJCTABIATh €€ B pa3IMyHBIX (OpPMax, HIUTFOCTPHUPOBATH
rpauyecKu;
OLIEHUBATh HAAEKHOCTH HH(OPMAIIHH MO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvivie KOMMYHUKAmMUHbIE Oeicmeuss, 00ecneyusam coopmMuposanHocns
COYUANBHBIX HABLIKOB 00YYATOUUXCA.

OO0menne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMH OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PELIeHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJIyYE€HHBIH PE3yJIbTaT;
B X07ie 00CY>KJICHHS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkK/1aeMOil TeMBbI, TPOOIEMBI, perraeMon
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHbIC HAa MOUCK PEIIECHHUS; CONOCTABIATh CBOU CY)KJIEHUS C
CYXKICHHUSIMH JPYTHX YYaCTHHKOB JUAJOra, OOHapyKMBaTh pa3jiluude M CXOJCTBO IMO3UIHUI; B
KOPPEKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;
NOPEJCTaBISTh PE3YyNbTaThl pPELICHUS 3aJauyd, SKCIEPUMEHTa, HCCIEIOBaHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BBICTYIIJICHUS ¢ yYETOM 3a]a4 IPE3EHTAMU U 0COOEHHOCTEN
ayJIUTOPHH.

CoTpyaHuuecTBo:
MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAH/IHOM U MHANBUAYAIBHON pabOTHI TP PEIICHUU
yueOHBIX 3aJay; NMPUHUMATh LEJb COBMECTHOH JA€ATEIbHOCTH, IUIAHWPOBATH OpPraHU3aLUIO
COBMECTHOM paboThl, paclpeneisTh BUAbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Mpolecc U
pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (popMax paboTel (00CykIeHHsI, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMbI»
Y UHBIE); BBIMOJIHATH CBOIO YaCTh paOOThI M KOOPIMHUPOBATH CBOU AEUCTBUS C IPYTMMH WIEHAMU
KOMaH[Ipl; OLIEHMBAaTh KadyeCcTBO CBOEro BKJIaga B OOWMH NPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

3) YVuueepcanvnvie pecynamuenvie deiicmeusi, obecnewusaom GopmuposaHue cMulC08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:
COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 pelIeHus ¢ yuéToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTpPOJIb:
BJIa/IETh HABbIKAMHU IO3HABATEIbHOM peQUIeKCMH KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUN U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB; BIIAAETh CIIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auH;



NpeaABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BOSHHUKHYTH ITPU PCHICHUU 3a/1a4, BHOCUTH KOPPCKTUBLL
B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAlICHHBIX OLINOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3ysbTaTa eI U YCIOBUIM, OOBACHATh NPUUMHBI JOCTHIKEHHS WIIN
HEIOCTHKCHHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OLIHOKY, 1aBaTh OI[CHKY PHOOPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

11 KJIACC

OnepupoBaTh MOHATUSMH: HWIHHAPUIECKAsi TOBEPXHOCTH, 00pa3yIoIIHe HIINHAPHIECKON
IOBEPXHOCTH; LMIMHJP; KOHUYECKas IOBEPXHOCTh, 00pa3yrolMe KOHUYECKOM MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnookeHne ceprl U IIOCKOCTH.

OnepupoBaTh MOHSATHSIMHU: IMAPOBOKH CErMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA;
I1apOBOi1 CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Boraucnare 00bEMBI M IIIONIAIM TTOBEPXHOCTEH TEN BpAIEHUs,, TECOMETPUIECKUX TEJ C
npUMEHEeHHEM (OpMyIL.

OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHMK, BIMCAHHBIH B cdepy W OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpaIEHUS.

BbI4uciaTe COOTHOIIEHUS] MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh u3ydyaeMble (UIYpbl OT PYKHM M C HPUMEHEHMEM HPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTBIX OO0BEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

M3BnekaTb, MHTEPIPETUPOBATh U MPe0OpPa30oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (PUrypax, MpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE EHCTBUS CTI0KEHUS BEKTOPOB, BEIMUTAHUS BEKTOPOB 1 YMHOXKEHHSI BEKTOPA HA
YHCII0, 00BACHATh, KAKUMU CBOMCTBAMM OHM 00JIaJatoT.

IIpuMeHATh MpaBWIIO NapaUIeIICIIUIIEAA.

OnepupoBaTh MOHATHSMHU: JI€KAPTOBBl KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXKIy BEKTOpaMH, CKaIIPHOE
IPOM3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

Haxomute cymMMy BEKTOPOB M IPOHM3BEACHNE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOpaMH,
CKaJIIpHOE MPOU3BEIEHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reomerpuueckue (GakThl Ui pPELIEHUS CTEPEOMETPUYECKUX — 3ajad,
IPEIOIarafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemate mpocreiimme reoMeTpudeckre 3aadd Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemrate 3amaum Ha J/IOKA3aTENBCTBO MAaTEeMATHYECKHX OTHONICHWHA W HAXOXKICHHE
reOMETPUYECKUX BEJIMYMH MO 00pas3liaM MU aIrOpUTMaM, IPUMEHsSI U3BECTHBIE METOABI MpU
PELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1a4.

[TpuMeHsATh TpOCTEHIIME NPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoANTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.



IIpuMeHATh NOy4eHHBIE 3HAHUS Ha IPAKTHKE: aHAJIU3UPOBATh PEAJbHBIE CUTyallud U
NPUMEHATh  U3YYCHHBIE IOHATHA B  IPOLIECCE IIOMCKA  PEIICHHS  MaTeMaTH4ECKU
chopMyITMPOBAHHONW MPOOIEMbI, MOACIUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHHUEM I'€OMETPUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; penrath NpakTUYECKUE 3a7aui, CBA3aHHBIE C HAXOXKICHUEM IeOMETPUIECKIX
BEIIUYMH.

KanennapHo-teMaTnyeckoe nJaHNpoOBaHHE
no reomerpum B 11 kiaacce

Ne TeMbl ypoKkoB Kou | HaTa nmpoBenenus
Ypo -BO
Ka ypo
xop | o @akr | [Ipnunnsl
IJIaHy MYECK | HECOBIIAJE
u HUA

I'n IV BekTopsl B npoctpanctie ( 11)

1 ITonsiTe BekTOpa. PaBeHCTBO BEKTOPOB 1

2,3 Crnosxenue 1 BIYUTaHHE BEeKTOpOB. Cymma 2
HECKOJIBKUX BEKTOPOB.

45 YMHOXEHHE BEKTOpa Ha YUCIIO 2

6,7 Kommnanapusie Bektopsl. [IpaBuio 2

ImapajjiCJaCIrumIicaa. Paznoxenue BCKTOpa I10
TPEM HCKOMILJIAHAPHBIM BEKTOpamM

8,9, Pemenue 3amay o reme «KomrianapHsie 3
10 BEKTOPBI»
11 KonTponbnas padora Nel no teme «Bekropsr | 1

B IIPOCTPAHCTBEC»

I'maBa V. Mertoa xkoopaunart B npocrpancrse (17 4yacoB)

12 [IpsimoyronbHBIE CUCTEMBI KOOPAUHAT B 1
MIPOCTPAHCTBE

13,14 | KoopauHathl BEKTOpa 2

15 CBs13b MEXly KOOpJIMHATAMH BEKTOPOB U 1
KOOpAMHATaMH TOYEK

16,17, | Ilpocreiimue 3aga4u B KOOPAUHATAX 4

18,19

20 Konrtponsnas padora Ne 2 o teme «Metoj 1
KOOPJIMHAT B TPOCTPAHCTBE»

21,22 | Yron mexay Bektopamu. CkansipHoe 2
MIPOU3BEICHNE BEKTOPOB

23 Brrauciienue yrioB MexXTy IpSIMBIMA U 1
TJIOCKOCTSIMHU

24, 25 | Lentpanpnas cummetpusi. OceBasi cHMMETpust. | 2
3epkanbHas cuMMeTpus. [lapaniensHbiit
MEPEeHOC




26 Pemenue 3amad mo teme «/[BrokeHUS 1
27 Kontponsnas padora Ne 3 o teme 1
«CKalIsipHOE MPOU3BENICHHE BEKTOPOB.
JIBrokeHusD)
28 Pezepr (Pabora Hajg ommOkamm) 1
I'nasel VI,VII Huaunap, konyce. O0beM muInHapa, konyca. (13)
29,30, | ITonsTue mumHapa. [nomans MTOBEpXHOCTH 6
31,32, | muwmHapa. O0beM HUIHHIPA
33,34
35,36, | [lonsTue konyca. [Tnomaas moBepXxHOCTH 6
37,38, | xonyca. YceueHHblll KoHyc. OOBeM KOHYCA.
39.40
41 Konrtponsnas padora Ne 4 o teme «{umungp, | 1
KoHyc. O0BEM IMIIMHJIPA U KOHYCa»
I'naBel VI VIIL Cdepa n map. O6beM mapa u minomaab chepsl. (18)
42,43, | Chepa u map. Ypasaernue chepsl. Bzanmuaoe 4
44,45 | pacnionoxxeHue cepbl ¥ IOCKOCTH.
Kacarenbnast minockocts k cepe. [Inomansb
chepsl
46,47, | Oobem mapa. OObEeM MIAPOBOTO CETMEHTA, 5
48,49, | mapoBOTO CIIOS U MIAPOBOT'O CEKTOpa
50
51,52, | Pemmenue 3a1a4 Ha MHOTOTPaHHUKH, IWJIUHID, | 4
53,54 | konyc u map. [ToBTOpEeHNHE BONIPOCOB TEOPHH
55,56, | Beruncienue 00bEMOB TEN € IIOMOILBIO 4
57,58 | onpenenennoro uaTerpana. O0beM HAKIIOHHON
npu3Mbl. O0beM nupamuibl. O6beM KoHyca
59 KonTponbnas padota Ne 5 o reme «O0nem 1
miapa u miomass chepoi»
60-68 | 3aku0uHMTEILHOE OBTOPEHHE Kypca 9

reoMeTpuu, NOAroTOBKa K HTOIOBOM
aTTeCTalluu




