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HOACHUTEJBHASA 3AIINCKA

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI'O [TPEJAMETA
«MATEMATHUKA ABUTYPUEHTY»

Pabouas mporpamma 31eKTUBHOTO Kypca «MareMaTuka aOuTypueHTY» AJis
oOyuaromuxcs 11 kmaccoB  paspaboraHa Ha  ocHoBe  DenepanbHOTO
rOCyJIapCTBEHHOI'0 00Pa30BaTENbHOrO CTaHAApTa CPEAHETO 001Eero 0opa3oBaHusl,
C y4eToM TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOMN
IIPOrpaMMbl U Ha OCHOBE KOAU(PHUKATOPA SJIEMEHTOB COJEPKAHUS JJIsl IPOBEICHUS
EauHoro rocy1apcTBEHHOTO SK3aMeHa 110 MaTEMATHKE.

HEJIM U3YUEHNWA YUEBHOI'O ITPEJIMETA

AKTyallbHOCTb Kypca 0OycClIOBJI€Ha HEOOXOIUMOCTBIO  yIiayOJeHHOH
MOJATOTOBKM OOydYaromuxcsi K TOCYJapCTBEHHOW MTOrOBOM aTTECTalUd IO
MaTemaTuke. ['eomeTpuyeckue 3ajayu TPaJWLMOHHO BBI3BIBAIOT HAMOOJbILINE
3aTPyAHEHUS Y BBIIYCKHUKOB. JlaHHBIA KypC II03BOJIIET CUCTEMATU3HPOBATH
3HaHMS, OTPA0OTaTh HABBIKM PEIICHUS 337a4 0a30BOTO M MOBBILIEHHOTO YPOBHS
CIIO)KHOCTH (CTEpEOMETPUYECKHE 33Jaud W 33Jayd MO IUIAHWUMETPHUH), KOTOpbIE
BKJIFOYEHBI B KOHTPOJIBHO-U3MEPUTENBHBIE MaTepuansl EI'D.

[Iporpamma mocTpoeHa TakuM 00pa3oM, YTOObI HWATH TapaJICIbHO C
OCHOBHBIM KypcoM reomeTpun 11 kiacca, yriayOsist U paciiupsisi €ro NpuKJaaHble
aCIeKThl, HEOOXOIUMBIE JIJIsl YCIIEHTHOM CAauM dK3aMeHa.

[lenpro Kypca ABISIETCS] CUCTEMATU3AIIMsI, 0000IIeHUE U yriyOJeHUuEe 3HAHUM
yUYalllUXCsl 10 TeoMeTpuH, (OPMUPOBAHUE YCTOMUYMBBIX HABBIKOB PpEIICHUS
reomerpuyeckux 3anad  EI'D (ctepeomeTpuss W MIaHUMETPHs), pa3BUTHE
IPOCTPAHCTBEHHOTO BOOOPAXKEHHSI U JIOTHUECKON KYJIBTYPbl MBIIICHUSI.

JlocTukeHre 1eM OCBOEHHMS MIPOrpaMMbl OOECIEUMBAETCS PEIICHHEM
COOTBETCTBYIOIIKX 3a1a4. [[puopuTeTHBIMU 3a/1a4aMu SIBJISTFOTCSL:

. (dbopMupOBaHUE TMPEACTABIECHUS O TEOMETPUH KaK YacTH MHPOBOM

KYyJbTYPBEI U OCO3HAHHCE €€ B3aMMOCBSI3H C OKPYXKaroIUM MUPOM;



. (dbopMupoBaHHE MPEJCTABICHUS O TeJlaX BPAIlEHNs 1 MHOTOTpaHHUKAX
KAaK O BOKHEUIINX MAaTEMAaTUYECKUX MOJIEIISX, IIO3BOJISIIOIINX ONKUCHIBATH U U3Y4YaTh
pa3HbIC SBJICHUS OKPYXKAIOLIEro MUPA;

. dbopMupoBaHHE yMEHMsI pacrlo3HaBaThb Ha YepTekax, MOJCIAX U B
peAIbHOM MHpE Tejla BPaLlleHUsI U MHOTOTPaHHUKU;

. OBJIQJICHUE METOJaMM peLICHUs 3aJa4 Ha IIOCTPOCHUSA Ha
U300paKEHHUSIX TPOCTPAHCTBEHHBIX QUTYD;

. dbopMHpOBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMHU MOHSATUSMHU O TEJIaX

BpallCH1s 1 MHOTOT'paHHUKAX U UX OCHOBHBIMHU CBOﬁCTBaMH;

. OBJIQJICHUE AJITOPUTMAMH PEUICHUS OCHOBHBIX THIOB 3am1ad EI'D mo
r€OMETPUH;
. dbopMupOBaHUE YMEHHUS TMPOBOJAUTH HECIOXKHBIE JOKa3aTeIbHbIC

paccyXIeHUs B X0J1€ PELICHUS CTEPEOMETPUYECKUX U INIAHUMETPUYECKUX 3a/1a4;

. pa3BUTHE  HHTEUIEKTYaJIbHbIX M  TBOPYECKUX  CIIOCOOHOCTEN
oOy4JaronMxcs, IO3HABATEIbHOW AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILUICHHUS;

. MIOATOTOBKA K ycremHon caaye EI'D o matemaruke.

MECTO YUEBHOT O IIPEJIMETA B YYEBHOM IIVTAHE

VYyebuniii kypc «MaTtemaTuka aOUTYypUEHTY» SIBJISIETCS DSJICKTUBHBIM JIJIS
uzydyeHus B 11 knacce. B yueOHOM miiaHe Ha ero usydeHue orBoautcs 51 vac (u3

pacuera 1,5 yaca B HEZIeINIO).



COIEPKAHUE YYEBHOTI O NIPE/IMETA
11 KIIACC

BBenenue. I'eomerpust na EI'D

CtpykTypa 3K3aMEHAIMOHHOW pabOThl MO MareMatuke. PacmpenencHwme
r€OMETPUYECKUX 3a7aHuil B 0a30BOM M MNpOoGUIBLHOM YpPOBHSX. AHaINU3
KoauuKaTopa 3JIEMEHTOB COJEpXKaHUS U TPeOOBAaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB. KpuTepuu OlLEHMBaHUS 3aJlaHUN € pPa3BEPHYTHIM OTBETOM.
TunuyHbie OMMOKYU MPU PEIICHUH T€OMETPUUECKUX 3a/1au.

Tesa Bpamenus

[Hunuaapuyeckas TTIOBEPXHOCTB, oOpazyroriue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[UnuHOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
noBepxHocTU. KoHndeckast HOBEpXHOCTh, 00pa3yroIue KOHUMYECKON MOBEPXHOCTH,
OCh W BEpIIMHA KOHUYECKOW MOBEPXHOCTHU. KOHyC: OCHOBaHME UM BEpIINHA,
oOpazyro1ias ¥ 0Ch; TJI0Ia/Ib O0KOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC:
oOpa3yrolue 1 BBICOTa; OCHOBaHUS M O0KOBast moBepxHOCTh. Cdepa u map: neHTp,
paauyc, IuaMeTp; TUIoIalb TOBEPXHOCTH cepbl. BzanmHoe pacnosoxenue cepsl
U TUTOCKOCTH; KacaTellbHasl TNIOCKOCTh K cdepe.

N300pakenne Tes1 BpamieHMsl HA IUIOCKOCTH. Pa3Béprka nmiamuapa m
konyca. CeueHusi nuiauHapa (mapauieIbHO M TEPHNEHIUKYJISIPHO OCH), CEUCHUS
KOHYca (TlapaijieIbHO€ OCHOBAHHUIO U ITPOXOISIIIEE Yepe3 BEPIIMHY ), CEUCHHUSI T1apa.
KomOunauy Ten BpailleHUss 1 MHOTOTpaHHUKOB. [loHsaTtne 00 o0BEMe. O0BEM
nuiauHapa, kKoHnyca. OO0BEéM mapa u miomanbs cdepbl. IlogoOHble Tena B
npoctpancTBe. COOTHOIICHUS MEXKAY IUIOMAIIMUA TMOBEPXHOCTEH, 00BEMamMu
monoOHbIX Teia. Pemenme 3amau EI'D Ha BBIYKMCICHUE DJIEMEHTOB, INIONIAJCH
MOBEPXHOCTEHN M 00BEMOB TEI BpaIeHUSI.

MHuororpanauku (yriiy0JIéHHOe IOBTOPEeHME)

Bbluucnenue 537€MEHTOB MHOTOTPAHHUKOB: pEOpa, AWAroHaiv, YIJIbI.

[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MOBEPXHOCTU NPSIMON MPU3MBI,



IUIONIA/Ib OCHOBAHH, TeopeMa 0 O0KOBOM OBEPXHOCTHU psiMOU pu3Mel. [Inomas
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MNUPaMUIbLI, Teopema o
wiomaa yceu€HHo mnmpamuibl. OO0OBEM mnupamuabl, Hpu3Mbl. OTHOIICHUS
00BEMOB YacTEil MHOTOTPAaHHUKOB (CBOMCTBA OOIIEH BBICOTHI, MOA00Ms). Pemenune
3aga4d EI'D Ha BeIuHciIeHrEe 00HEMOB U IUIONIAEH MOBEPXHOCTEH MHOTOTPAHHHUKOB,
B TOM 4YHCJIe B KOMOMHAIIUU C APYTUMH TEJIaMHU.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha miiockocty 1 B TpocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. PasznoxkeHue BEKTOpa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
NPUMEHEHUEM TIpaBWJl JACUCTBUM € BekTopamu. lIpsMoyronpHas cuctema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropamMu. CKalsSpHOE MNPOU3BEIECHHUE BEKTOPOB.
BrluncneHne yriioB MeXIy NPSAMBIMU U IJIOCKOCTAMH. PaccTostHue OoT TOYKH 110
MII0CKOCTU. KOOpAMHATHO-BEKTOPHBIN METO/ ITPU PEIIEHUH TEOMETPUUECKUX 3a7a4
EI'D. Ucnonb30BaHre METO/1a HOpMaJeH JUisl HAaXOKICHHs! IBYTPAHHbBIX YTJIOB.

ILnanumerpus. Perienue 3a1a4 BLICOKOTO YPOBHSI CJI0KHOCTH

TpeyronbHUK. DJIEMEHTHI TPEyroJibHUKA. TeopeMbl CHHYCOB U KOCHUHYCOB.
Pemenne tpeyronbHukoB. CBoicTBa MeauaH, OMCCEKTpUC, BBICOT. BrnmcanHas u
ONMMUCAHHAA OKPYXHOCTH TPEYTrOJIbHHUKA. YEThIPEXYTONBHUKHU: MAPATIIEIOTPAMM,
MPSIMOYTOJILHUK, pOMO, KBaJIpaT, Tparelus, UX CBOMCTBA U IpU3HAKKU. Brincanueie
Y OMIMCAHHBIE YETHIPEXYTOJIbHUKU. OKPYKHOCTh: IEHTPAIBHBIE U BIUCAHHBIE YTJIbI.
VYron Mexy kacatenbHOU U xopaoi. CBOMCTBaA KacaTeNbHBIX U ceKymuX. [logoodue
TPEYTOJIbHUKOB. [IponiopunoHanbHbIE  OTPE3KM B Kpyre. Pemenne
MJIAHUMETPUUECKUX 3a7ad ¢ MoiaHbM oOocHoBanueM (EI'D Nel6). OrpaboTka
MUCBMEHHOTO 0(OPMIICHUS PEIICHUSI.

IToBTOpEHME, 00001IIEHHE, CHCTEMATH3AIMS 3HAHUI

O6o0wiaroiee NOBTOPEHUE OCHOBHBIX reoMeTpuieckux ¢aktoB. Pemienue

CMCIIAaHHBIX 3aJa4 Ha KOM6I/IH3HI/II/I IreOMCTPHUICCKUX TCII. Pemenue BapUaHTOB



KM EI'D (reomerpuueckas yacts). [I[poBeaeHne uToroBoit KOHTPOIBHOU pabOThHI

B ¢popmare EI'D. Pabora Han ommbkamu, pediaexcusi.



IHNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3VYJIBTATHI

JIn4yHOCTHBIE ~ pe3yJbTaTbl  OCBOCHUS  mporpamMmbel  «MaremaTuka
aOUTYPUEHTY» XapaKTEPHU3YIOTCH:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKOM MO3UIIUN 00YUYaOIIETOCs KaK AKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHUI,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCUMCKON I'pa)KIaHCKOW UACHTUYHOCTH, YBAKEHUS
K IIPOLUIOMY M HAaCTOSILIEMY POCCUHCKOW MaTEMaTUKH, IEHHOCTHBIM OTHOLIEHUEM
K JOCTHXKEHUAM POCCUHMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIBI, K HCIIOJB30BAHHUIO 3THUX JOCTHXKEHHM B JPYIMX HAyKax, TEXHOJOTHSX,
chepax YKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOIO  MOBEACHUS,
CBSI3aHHOT'O C ITPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN HAYKH U ACSTEIBHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHWEM K MUPY, BKIIIOYAsl 3CTETHKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUI; BOCIPUUMYHUBOCTBHIO
K MaT€eMaTHYECKUM acleKTaM pa3ju4yHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MAaTEMaTUYECKUE 3HaHUS B

WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHUS



K CBOEMY 3J0POBBIO (30pOBOE MHUTAHKE, COAUTAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, peryiisipHas pu3nyeckasi akKTHBHOCTD); (PU3HUIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM JIEATEbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHHUEM LIEHHOCTH TPYAOIIO0US; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € TMPWIOKEHUSIMHU, YMEHHEM COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MAaTeMaTUYeCKOMYy OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKECHUU BCEHU JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJHON M COIUATBHOM
CpeIbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKHX MpoOjeM;
OpUEHTallMed Ha TNPUMEHEHHE MaTeMaTUYECKUX 3HAHWM JUIsl pelIeHus 3a1ad
B 00JTaCTH OKpY)Kalomield Cpebl, TUTAHUPOBAHUS TIOCTYIIKOB MW OIEHKH WX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEabI.

ILleHHOCTH HAYYHOTO IO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTAaroB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS [MBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO W HCCIIEAOBATEIBCKYIO JEATETHHOCTh

HWHIWBUYAJIbHO U B I'PYIIIIC.

METAITIPEMETHBIE PE3YJIBTATBI



MeTtanpeameTHbie pe3yabTaThl OCBOSHUSI IPOrpaMMBbl y4eOHOTO MpeaMeTa
«MartemaTiKa aOUTYpPUEHTY» XapaKTEPU3YIOTCS OBJIAJICHUEM YHHBEPCaIbHBIMU
MO3HABATENIbHBIMU  JIEUCTBUSIMH,  YHUBEpPCAJbHBIMHM  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH, YHUBEPCATBLHBIMH PETYISATUBHBIMU JICHCTBUSIMH.

1)  Vuusepcanvmvie = nosnasamenvHvie — Oelicmeus,  0bOecneyu8arom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00VUAOWUXCS (0C8OeHUe
Memo008  NO3HAHUA — OKPYHCAIOUje20  Mupd,  NpUMeHeHue  J102UYeCcKUX,
uccie0o08amenbcKux onepayuil, ymenull pabomams ¢ ungopmayuet).

Ba3oBble Jioruyeckue aeiicTBUS:

o BBEISIBIIATH W XapaKTepU30BaTh  CYIIECTBCHHBIE  IPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, TMOHSATHUH, OTHOIICHUM MEXIy TMOHATHUIMU;
dbopMynupoBaTh ONpeeIeHNs TMOHATHI; YCTaHABINBATh CYIIIECTBEHHBIN MPHU3HAK
KJaccu(ukKanuMy, OCHOBaHMS 118 OOOOIIEHHS M CpPaBHEHHUS, KpPUTEPUU
MIPOBOJIMMOT'O aHAJTU3A;

o BOCTIIPUHUMATh, (GOPMYIUPOBATH W MPEOOpPa30BHIBATH CYXKICHUS:
yTBEpAUTENbHbBIC U OTPUIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

o BBISIBIIAITH ~MATEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTuBopeursi B (pakTax, MaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSAX; IMpeasiaraTh
KPUTEPHUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPCUHIA;

o JieaTh BHIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

o NPOBOJAUTH  CAMOCTOSTENIHHO  JIOKa3aTelIbCTBA  MAaTEMaTHUECKHUX
YTBEPXKJICHUM (TMpsMBbIE W OT TPOTHBHOIO), BBICTPAWBATh AapTryMEHTAITHUIO,
MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIBL;

o BBIOMPATH CIOCOO peleHns yaeOHOM 3aaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOoJIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarejLCKHe J1elCTBUA:



o UCIIOJB30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA  UHCTPYMEHT
MO3HAHUS;, (HOPMYITUPOBATH BOMPOCH], (UKCUPYIONTHE MPOTUBOPEUHE, TPOOIeMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

o MPOBOAUTh  CAMOCTOSITEIbHO  CIUIAHMPOBAHHBIM  SKCIEPUMEHT,
UCCJICIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MeEXIy OOBbEeKTaMu, SIBICHUSIMU,
MPOLIECCAMH;

o CaMOCTOATENBbHO  (OPMYTUPOBATh OOOOIIEHHUS ¥  BBIBOJABI  IIO
pe3yibTaTaM  MPOBEAEHHOTO  HAOJIOJIEHUS,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

o MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

o BBISIBIIATH JACPUIUTH MHGOPMAIMK, JAAaHHBIX, HEOOXOAUMBIX JIJIs
OTBETAa Ha BOIPOC U JJIsI PEIICHUS 33/1a4u;

o BbIOMpaTh UWH(OpMAIMI0O U3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBaTh U  HUHTEPIPETUPOBATH  HHOOPMALIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABICHNUS,

o CTPYKTYpUpOBaTh HMH(POPMAIUIO, MPEACTABIAThH €€ B Pa3IMUYHBIX
dhopmax, WILTIOCTPUPOBAThH TPaPUIECKH;

o OIICHMBATh  HANE&KHOCTH  MH(OpPMAIMM 1O  CaMOCTOSATEIHHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanbhvie KOMMYHUKAMUBHble  OelcmBus, 00ecnedusarom
copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

Oo0wmenue:

o BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHS B COOTBETCTBUU C

YCIOBUAMHA U LCIISIMU O6I]_[€HI/I$I; SICHO, TOYHO, I'PaMOTHO BbIPpaXXaThb CBOKO TOYKY



3pE€HMS B YCTHBIX M NHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 XOAY PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAaT;

o B X071 OOCYKJEHHs 3a/1aBaTh BOINPOCHI MO CYIIECTBY 00CYXI1aeMOil
TEMBI, IPOOJIEMBI, pEIIaeMOM 3aJ]aul, BbICKA3bIBAaTh UJIEH, HAICJIICHHbIE HA MOUCK
pElIeHNs; COIOCTABISITE CBOU CYXIEHUSA C CYXICHHUAMH APYIMX YYaCTHHKOB
nuaiora, oOHapyUBaTh PA3IMUUE M CXOACTBO IMO3UIUI; B KOPPEKTHON (opme
dbopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

o NPEACTABIATh  PE3YyJbTAaThl  PEIICHHMS  3a7a4yd, JOKCIEPUMEHTA,
UCCIIEIOBaHMSI, TPOEKTa; CaMOCTOSITEIbHO BBIOMpPATh (OpPMAT BBICTYIICHUS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHuvecTBo:

o IIOHMMATb W  WCHOJIB30BAaThb  IIPEUMYyLIECTBA KOMAaHIHOM U
WHIUBUIYAIbHOM padOThl MpHU pPEIICHHH Y4YeOHBIX 3a7ad; NpUHUMATh UEb
COBMECTHOM JeATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenenatb BuAbl paboT, IOroBapuBaThCs, 00CYXJIaTh MPOLECC U PEe3ysbTar
paboThI; 0000111aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

o y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCYXKIeHus, oOMeH
MHEHHUH, «MO3TOBbl€ LITYPMbl» M HHBIE); BBINOJIHATH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JACHCTBHS C JPYTMMHM 4YJIE€HAMH KOMaHIbl, OLICHHBATH
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJECHUCTBUS.

3) Yuueepcanvnuvie  pecynamusnvie  Oeticmeus, obecneuusarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

o COCTABJISITh IUIaH, AJTOPUTM pEUIeHUs 3a/ayd, BBIOMPATH CHOCOO
pemieHuss ¢ y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUpPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PELICHUW € Y4YETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:



o BJIAJICTh HABBIKAMU TIO3HABATEIHLHON pe(IeKCMU Kak OCO3HaHUS
COBEPIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB; BIAACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

o NpEABUJIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTHh HPHU PEIICHUU
3a/1aud, BHOCUTh KOPPEKTUBBI B JACSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

o OIIEHUBAaTh COOTBETCTBHUE PE3yJbTaTa ILIEJIM U YCIOBUSIM, OOBSICHSITH
MPUYUHBI IOCTUKEHHS WM HEIOCTUKEHHUS PE3YyJIbTATOB JIEATEIIbHOCTH, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

11 KIIACC

OnepupoBarh MOHATUAMH: IWJIMHJIPUYECKAs MMOBEPXHOCTb, 0Opa3yroIIue
HUJMHIPUYECKOM  TMOBEPXHOCTH;  UWIMHJIP;  KOHMYECKas  IOBEPXHOCTb,
oOpazyroIniue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpareHus (MUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOJTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OrneprpoBatTh NOHATUSIMU: IIIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEeHTa; IIapOBOM CJIOM, OCHOBAHWE IIAPOBOIO CJOsI, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Beruucnare 00bEMBI M TUIOIMIAAM TOBEPXHOCTEM TeN  BpalleHUs,
Tr€OMETPUYECKUX TeJ C MpUMEHEeHUEM (HOopMYII.

OnepupoBarh TOHITHSIMHU: MHOTOTPAaHHWK, BIHUCAaHHBIA B chepy u
OMHUCaHHBIA OKOJIO cdepbl; cdepa, BNHCaHHAS B MHOTOTPAHHHK WA TEJIO
BpAaICHUS.

Boraucnars COOTHOMIEHUST MEXY TIIONMIAAsIMU TTOBEPXHOCTEN U 00bEMaMu
MOOOOHBIX TEII.

N3o00pakath u3ydaembie (DUTYpBl OT PYKH U C MPUMEHEHUEM MPOCTHIX

YepTEKHBIX NHCTPYMEHTOB.



BbINONMHATE (BBIHOCHBIE) IIJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
O00BEMHBIX QPUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPaIllCHUS.

W3Bnekatb, MHTEPOPETUPOBATH M MPeoOpazoBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepPTEeXax U
pUCYHKaX.

OnepupoBarth MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEMCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATUAMH: JAEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEXKIY
BEKTOpaMHU, CKAJISIPHOE MTPOU3BEICHUE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUJIaHAPHbIE
BEKTOPBHI.

Haxonuts cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXKY
BEKTOpaMH, CKaJsIpHOE TMPOM3BENCHHUE, pACKIAIbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPABHEHUEM B JE€KAPTOBOW CHUCTEME KOOPAMHAT.

[IpumensTh reomeTpuyeckue (QaxThl A PEHICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANoJIaratoluX HECKOJIBKO IaroB PEIICHMs, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate npocreiiime reoMeTpuuecKue 3a1adyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.

Pemate 3asaum Ha J0Ka3aTelbCTBO MATEMAaTHUYECKUMX OTHOIICHHH W
HAXO0XkJIEHNE T€OMETPUUECKUX BEJIMYUH 110 00pa3liaM WK allfOPUTMaM, IPUMEHSIs
M3BECTHBIE METObI ITPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHUYECKUX 3a/1a4.

[IpumeHsaTP nOpOCTEHIIME MNPOrPaMMHBIE CPEICTBA UM DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH TpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U

JKU3HHU, PACIIO3HABATDH IMPOABJICHUC 3aKOHOB I'COMCTPHU B HCKYCCTBC.



[IpuMeHsATh MOJIydYEeHHbIE 3HAHUSI HAa MPaKTUKE: aHAJIU3UPOBATh PEaibHbIE
CUTyalldd W TPUMEHATh HM3YUYEHHBIE MOHATHS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku C(HOpPMYyJIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATH pealbHbIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJIETU C
UCI0JIb30BAaHUEM I'€OMETPUUECKUX MOHATUNA U TEOPEM, allliapaTa ajareOpsbl; pemaTth

MPAKTHUYCCKUC 3a/1a4, CBA3dHHBIC C HAXOXIACHHUCM I'COMCTPHUYCCKUX BCIINYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KUIIACC
Koau4yecTBO yacoB 3JIeKTp0HHbIe
Ne (undgposBbie)
/i HaumenoBanue pa3aesioB U TEM NPOrpaMmMmabl Beero K()ﬁ]-[Tpo_]]bH[,[e HpﬁaKaneCKﬂe 06pa30BaTeJILHbIe
padoThbI padoThbI pecypesr

1 Beenenue. ['eomerpust B KUM EI'D. CtpykTypa 1

HK3aMEHAIMOHHOM pabOTHI.
2 Tena Bpamenus. [1nomaau moBepxHocTen u

.. 10 1 2

00BEMEL. Pemenne 3amau EI'D.

3 Muororpanuuku. [nomany noBepxHocTen u
.. 10 1 1

00BEMBI. Pemmenne 3amau EI'D.
4 BekTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE. 10 1 1

KoopanHaTHO-BEKTOPHBIA METO/I.
5 [Imanumerpus. Peuienue 3a1a4 BBICOKOTO YPOBHS 12 1 )

CJI10KHOCTH
6 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATH3aIUs 8 L

3HAHUM.
OBHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 51 5 6




HOYPOYHOE INIVIAHUPOBAHUE
11 KITACC

KoaundecTBo yacoB 3JIeKTp0HHbIe
Jrj;-)n Tema ypoka Bceero Konrpoaeuie | Ipaxtueckue il;;'?eﬂnﬂ gg}?;l;?)];};feﬂbﬂble
padoThI padoThI pecypebi

1 Brenenne. Ctpykrypa EI'D no maremaruke. 1

AHanu3 reomeTpuyeckux 3ananuii. Kpurepuu

OIICHUBAHUSI.
2 [Hunuuaap: 3JIeMEeHTHI, TJI0Ialb TOBEPXHOCTH, 1

00BEM. Pemmenue 60a30BbBIX 3a1a4.
3 Konyc: anementsl, 1uiomaap mnoBepxHocTH, 1

00béM. Pemenue 6a30BbIX 3a/1a4.
4 VYceu€HHblil KOHYyC. Penienue 3agay. 1
5 [ap u chepa. [Lnomans chepsl, 00bEM mmapa. 1
6 KomOunanuu Tten Bpamenus (UwiHap u 1

KOHYC, KOHYC U 1Iap).
7 Ceuennss Tten Bpamenus. Iloctpoenue 1

YEPTEKEU K 3a]1a4aM.
8 [Ipaktukym mno pemennto 3agad EID 1 1

(muAMHAp, KOHYC).
9 [Ipaktukym mno pemenuto 3agad EI'D (map, 1 L

KOMOUHAITUHU TeN).
10 Pemenue 3aga4 Ha HaXOXKIEHUE DJIEMEHTOB 1

TEJ BpallleHus yepe3 Gopmyibl.




11

KontponbHass pabora mno Teme «Tena
BpAIICHUS.

12 Tlpusma: miom@ab MOBEPXHOCTH U OOBEM.
[IpsiMas 1 HaKJIOHHAs TPU3MA.

13  Tlupamupa: miuomaab MOBEPXHOCTH U OOBEM.
[IpaBunbHas nupamMuaa.

14 VYceuénnas nupamunaa. Pemenue 3aaau.

15 3agaun Ha OTHOIICHHS OO0OBEMOB (CBOMCTBA
00111e#i BBICOTHI, ITOI00KE).

16 Pemenue 3amay Ha HAXOXKJICHHE BBICOTHI U
anogeMsl (Teopema 0 TPEX
MEePIEHANKYIISIPAX).

17  Ilnowans OpPTOrOHAJIBHOM IIPOCKIINH.
Pemenue 3anay.

18 KomOuHanmuy MHOTOTPAaHHUKOB C JAPYTUMU
TeJTaMH.

19 Ilpaktukym mno pemenuto 3amad EI'D Ha
MHOTOTPaHHHKH.

20 Pemrenne cMemaHHBIX 3aJad Ha  Tejla
BpaIlleHUs] 1 MHOTOTPaHHUKH.

21  KontponbHas pabora 1o TEME
«MHOrOrpaHHUKN Y.

22  Bexrtopsl B mnpocTpaHcTBe. JleWcTBHS C
BekTopamu. [IpaBuiio mapannenenumnesa.

23  KoopauHatel TOYkH U BekTopa. CkauspHOe

IMPOU3BCACHNC BCKTOPOB.




24

Yron wmexay unOpsaMbiMH (B TOM 4HCIIE
CKPEIIUBAIOIIUMHUCH).

25  VYrom Mexay mpsMON U IUIOCKOCTBhIO. MeTon
KOOpJMHAT.

26 Yrom Mexay TUIOCKOCTAMH (ABYTPaHHBIH
yrodi). Metoa HopMaiei.

27 PaccrosHue OT TOYKM JO ILJIOCKOCTH.
dopMyia pacCTOsTHUSI.

28 Pememme 3amau  EI'D Ha kybe w
MPSAMOYTOJIEHOM napasieNienumnene
KOOPJIMHATHBIM METOJIOM.

29 Pemenue 3amau EI'D Ha mnpaBWIBHBIX
nMpamMuax KOOPAUHATHBIM METOIOM.

30 CwmemanHple 3ama4yd Ha  IPUMEHEHHUE
KOOPJMHATHO-BEKTOPHOTO METOA.

31 KonrtponbHas pabora mo teme «BekTopsl m
KOOPJMHATHI B IPOCTPAHCTBEY.

32 Tpeyronbuuku. TeopemMbl  CHHYCOB H
KOCUHYCOB. Pemenue 3aaau.

33 TpeyroibHUKH: MEIUAHbl, OUCCEKTPUCHI,
BBICOTBI. IX CBOMCTBA.

34 BnucanHas W omnucaHHas OKPYXHOCTH B
TPEYTOJIbHUKE.

35  UeThIpEXyroJbHUKHU: MapajuiesIorpamm,
Tparneuus, npsiMoyroibHUK. CBOWCTBA.

36  OKpYy>KHOCTb. VYril, CBSI3aHHBIC C

OKpY>KHOCTBI0. KacaTenbHble U CeKylIHe.




37

[Tono6ue TPEYTOJIbHUKOB.
[IponopiimoHaibHbIE OTPE3KHU B KPYTe.

38

39

Pa300p pemieHus miaHUMETPUYECKON 3aaaun
EI'D (noka3aTenbCTBO M BBIYUCIIEHUE).
[IpakTukyM 10 pemIeHMI0 3aJad  Ha
TPEYTOJIbHUKHU.

40

41

[IpakTHKyM 1O pEIICHHIO 33Jad  Ha
OKPYKHOCTH U YETHIPEX YT OJIbHUKH.
[IpakTUKyM MO peneHnt0 KOMOMHUPOBAHHBIX
IJIAaHUMETPUYECKHUX 3a/1a4.

42

43

44

Ananu3 odopmienus: perieHus. TpeboBaHus
K DKCIIEpTHOM MPOBEPKE.

KoHntposnbHas pabora 1o TeEMe
«ITnanumerpus».

[ToBropenne. PemieHue reomMeTpUUECKUX
3aaa4 No3 (6a3a u mpodun).

45

46

[ToBTOopenue. Pemenue 3amgad (reomeTpusi B
MIPOCTPAHCTBE).

[ToBTOpEHUE. Pemenue 3as1a4
(KOOpIMHATHBIN METOL).

47

48

[ToBTOpEHME. Pemenue 3a7a4
(mtaHuMeTpus).

Pemenne BAPUAHTOB KM EI'D
(reomeTpuueckas 4acThb).

49

HroroBast koHTpodpHas padota (B ¢dopmare
EI'D).




50 Awnamuz wutoroBoit paborel. PaGora Hanm 1
OITOKaMU.

51 ‘O606H.I€HI/IG. Pednexcus. 1
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IHPOBEPAEMBIE TPEBOBAHMUA K PE3YJIbBTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI

11 KIIACC

Kon  mposepsiemoro
pe3ynbTaTa

[IpoBepsieMble NPEIMETHBIE PE3YNbTATHl OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBbl CPEIHETO
o01iero o0pa3oBaHMs

6.1

OmnepupoBathb MOHATHUSMU: ITTHHAPAYECKAST
MOBEPXHOCT, oOpazyrorniue UUJTMHPUYECKON
MOBEPXHOCTH, MWIWHAP, KOHUYECKas MMOBEPXHOCTH,
oOpasyrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
chepuyeckas MOBEPXHOCTh

6.2

Pacro3naBate Tena BpamieHus (IWIHHIP, KOHYC,
cdepa u map)

6.3

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHS

6.4

KnaccuduimpoBats B3auMHOE pacioyiokeHue chepbl
Y TJIOCKOCTH

6.6

Beraucisate 00bEMBI H Iiomaaun HOBerHOCTGﬁ TCI
BpamiCHusA, ICOMCTPHUYCCKHX TCJII C IIPUMCHCHHCM

popmy

6.7

OnepupoBatb MOHATUSIMU: MHOTOT'PaHHUK,
BIIMCAHHBIA B c(epy W OIMUCAHHBIA OKOJO cdephl,
chepa, BOHCaHHasT B MHOTOTPAHHUK WU TEJO
BpaICHUs

6.8

BbluucnaTh  COOTHOIICHUST  MEXAYy  IUIONIaAsSMU
MOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEI

6.9

N300paxxkarb u3zyyaemble (GUIYpbl OT PYKH U C
IIPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BoITOTHATE  (BBIHOCHBIE) IIJIOCKME YEPTEkKU U3
PUCYHKOB TPOCTBHIX OO0OBEMHBIX (UTYpP: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIllEHUS

6.12

[IpumensaTe reomeTpuyeckre (GakTbl ISl pELIECHUs
CTEPEOMETPUUECKUX 3a;ad, MIPEANOJIATAFOIINX
HECKOJIBKO  IIaroB  pEIICHUS, €CIU  YCJIOBHSA
NPUMEHEHUS 3aJ1aHbl B IBHOM (hopme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B TPOCTPAHCTBE

6.14

BrIimmoaHsaTh JICUCTBUS CIOXKEHUS BEKTOpPOB,
BBIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa Ha
YUCI0, OOBICHATh, KAKUMU CBOWCTBAMHU OHU
001a1a10T

6.15

[IpumeHsaTs  mpaBWIO  mapavielienuiena  Ipu
CJI0’)KEHUH BEKTOPOB




6.16

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAUHATHI B
IPOCTPAHCTBE, BEKTOpP, MOJYJIb BEKTOpA, PABEHCTBO
BEKTOPOB, KOOPJAMHATBHl BEKTOPa, Yroil MEXAY
BEKTOpPAMH, CKaJsIpHOE TPOU3BEJICHUE BEKTOPOB,
KOJUJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPbI

6.17

HaxoauTte cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA
Ha 4YHCIIO, YroJl MEXAy BEKTOpaMH, CKAJIPHOE
[IPOM3BEACHUE, PACKIAAbIBATL BEKTOP II0 JBYM
HEKOJJIMHEAPHBIM BEKTOpPaM

6.18

3agaBaTh IUIOCKOCTh YpaBHEHHEM B JEKapTOBOU
CUCTEME KOOPJIMHAT

6.19

Pemare mnpocredmme reoOMETPUYECKHE 3aJa4d  Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO1A

6.20

Pematsn 3aJa4 Ha JOKa3aTCIbCTBO MATCMATHYCCKUX
OTHOLLICHUH U HaXO0XJICHUC I'COMCTPUYICCKUX BCIIMYHNH
I10 o6pa3uaM WK aJIrOpuTMaM, IMPpUMCHAA U3BCCTHBIC
MCTOABI ITPpU PCIICHHUH CTAHAAPTHBIX MATCMAaTHYCCKHUX
3aJgaqd

6.23

[IpuMeHATh, TMOMYyYEHHBIE 3HAHUS HAa MPaKTHUKE:
aHaJIM3UPOBaTh pealbHbIC CUTYyallud W MPUMEHSTH
M3YUYCHHBIC TOHSATHS B MPOIECCE TMOHCKAa pPEIICHUs
MareMaTudecku  CchHOpPMYJIUPOBAHHOM  MPOOIIEMBI,
MOJICIUPOBATh pEabHbIE CHUTyallud Ha  SI3BIKE
r€OMETPUH, HUCCIEAOBATh MOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MMOHSTUI U TEOPEM,
anmapara anreOpbl, peliarh MNPaKTHYECKHe 3aJauu,
CBSI3aHHbBIE C HAXOXKJEHUEM F€OMETPUUYECKHUX BEJINYUH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kox

[IpoBepsieMblii 3JIEMEHT COJICPIKAHUS

6

I'eomerpus

6.1

[Munuaapuyeckas MOBEPXHOCTh, OOpa3ylOIIMe UIUHIAPUIECKON
MOBEPXHOCTH, OCh UUJIUHAPUYECKOW TOBEepXHOCTU. [lummHmp:
OCHOBaHWMsI 1 OOKOBasi MOBEPXHOCTh, OOpa3yolias u 0Ch, MJIOMAh
OOKOBOI 1 TIOJIHOW TTOBEPXHOCTH

6.2

KoHunueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH,
OChb U BEpUIMHA KOHWYECKOW NoBepXHOCTH. KoHyc: ocHOBaHME u
BepIllMHA, oOpasywlias M OCh, IUIONaAh OOKOBOM U TOJHOM
MOBEPXHOCTU. YCEUEHHBIM KOHyC: o0O0pa3yloue M BBICOTA,
OCHOBaHMsI 1 OOKOBasi MOBEPXHOCTh




6.3

Cdepa u map: ueHTp, paguyc, TUaMeTp, IJIOMAAb MOBEPXHOCTHU
cdepsl. Bzaumnaoe pacnonoxxenue chepsl v IIIOCKOCTH, KacaTellbHas
TUIOCKOCTH K cdepe, TIomaas chepbl

6.4

N306paxkeHue Ten BpallleHus Ha MI0cKocTH. Pa3BépTka nunmuapa u
KOHycCa

6.5

KoMOuHanuu Ten BpallleHus U MHOTOTPAaHHUKOB. MHOrOrpaHHUK,
OMMCAHHBINA 0KOJIO cepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, UITU
TEJI0 BpallleHUs

6.6

[Tonsitue 06 00BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 00
00BbEME MPSAMOYTOJLHOTO Mapajuieienuesa U CIEICTBUS U3 HeE.
O06bEM mmHIpa, Koryca. O0bEM mapa u wionanb cepbl

6.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOIISHHS MEXK Ty ILTOIIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEI

6.8

Ceuenus uunuHApa (mapauielbHO W TEPHEHAMKYISAPHO OCH),
CEUeHMs KOHyca (MapajieIbHOE OCHOBAHMUIO U MPOXO/IAIIEE Yepe3
BEPIINHY), CEUCHHUS I11apa

6.9

BekTop Ha MIIOCKOCTH U B NpOocTpaHCTBE. CI0KEHUE U BRIYUTAHUE
BEKTOpPOB. Y MHOKCHHE BEKTOpa Ha uucio. Pa3nokeHne BekTopa 1o
TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBwiio mnapamurenenunena.
Pemenne 3amad, CBSA3aHHBIX C NMPUMEHEHUEM NPaBUJl JEHUCTBUM C
BEKTOPAMH

6.10

[IpsiMOyTOJIbHAs CUCTEMA KOOPAMHAT B pocTpaHcTBe. KoopauHaThI
BekTtopa. Ilpocreimme 3amaun B KOOpAMHATAX. YTON MEXAY
BekTopamu. CKaJlsipHOE MPOU3BEACHUE BEKTOPOB. BbluucieHue
YIJIOB MEXAY MPSAMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/JI IPH PEIIEHUH T€OMETPUYECKUX 3a]1a4

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

Maremartyrka: anreOpa U Ha4aJi0 MATEMAaTHYECKOTO aHaIM3a, TEOMETPHS.
I'eomerpusi. 10-11 kmaccel: yueb. mis oOiieoOpa3oBaT. OpraHU3aIUM:
6a30BbIil 1 yriy0. ypoBau / B.® byry3os, B.B. Ilpaconos; nmox pen.
B.A.CanoBuauuero. — 3-e uza. — M.: [Ipocsemienue, 2018.

EI'D. Maremaruka. [IpogunbHblii ypoBeHb. THUIIOBBIE SK3aMEHALIMOHHBIE
BapuanTthl / [log pen. U.B. Amenko. — M.: HaunonansHoe oOpa3oBaHue
(aKTyaJIbHBIN BBIYCK).

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA



1. Maremaruka: anreOpa U Ha4aJIl0 MAaTEMAaTHISCKOTO aHaJIn3a, TEOMETPHSL.
I'eomerpus. 10-11 xmaccer: yue6. st oOmieoOpa3oBar. OpraHHU3aIU:
6azoBbiii U yriny0. ypoBau / B.® byrysos, B.B. Ilpaconos; moa pen.
B.A.CanoBauuero. — 3-e uza. — M.: [Ipocsemienue, 2018.

2. T'eometpusa. Mertonuueckue pekoMmenpanuu. 11 kmacc: mocoOue s
yauTenei oomeoopasoBat. opranuzaiuii / B. @. byty3os, B. B. IIpacosnos.
— M. : IIpocgemienue, 2014.

3. EI'D.  Maremaruka. [IpopunbHbli  ypoBeHb.  Meroaudeckue
pexomenaaruy / ®UIIN (akTyaabHBIN BBITYCK).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI
CETU UHTEPHET

1. https://fipi.ru/ — ®enepanbHBIN HHCTUTYT MEIarOTHYCCKUX U3MEPCHHIA.

2. https://math-ege.sdamgia.ru/ — OOpa3oBareibHbiii  mopran «Pemry
EI'O».

3. https://www.yaklass.ru/ — Iudposoii 06pa3oBaTeIbHBIN pecypc.

4. https://resh.edu.ru/ — Poccuiickast 3JeKTpOHHAS IIIKOJIA.
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