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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpusp» 0a30BOro ypoBHS s
obyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepaibHOTO
rOCyIapCTBEHHOTO0 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro 001Iero oopa3oBaHums,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMU, TMPEABSIBIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIIMH POCCHUICKOTO 0O0pa30BaHUA.
Peanuzanus nporpaMmbl 00eCTieUMBAET OBJIAJACHUE KIIOYEBBIMU KOMIETEHIIUAMH,
COCTABJISIIOIIMMU OCHOBY JJII CaMOPa3BUTHSI M HEMPEPBHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[I03HABATEJIbHOTO pPa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TIe€OMETpUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIpPABICHUH JTUYHOCTHOTO
pas3Butus oOydaromuxcs, (GopMUpOBaHUsA (YHKIIMOHATIHPHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX AUCUUILIMH. Pa3Butue y oOyyarommxcs
IPAaBWIbHBIX NPEJICTaBICHUA O CYIIHOCTH M TNPOMCXOKJICHUM T€OMETPUUYECKUX
abCcTpakuii, COOTHOUIEHUM PEaJbHOrO0 M HAEAJbHOTO, XapakTepe OTPaKEHUs
MAaTEMAaTHYECKOM HAyKOW SBICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJH MaTeMaTUYECKOTO MOJETHPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaluuxcs, a TakKe KAauyecTB MBIIUICHUsS, HEOOXOAMMBIX JUIsl aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero o0pa3zoBaHus, TaKk KaK 00ECIEeYMBAET BO3MOXKHOCTh HM3YyYEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHUH OO0YyYarOoUIMMUCS
MOHATUWHBIX OCHOB T€OMETPHH U MTOCTPOCHUH I[EMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJI€ pCIIEHUS TEOMETPHUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OIMPOBEPraThb
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEUICHUH 3a/1ad €CTECTBEHHO-
HAY4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00ONacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHA, (opMma
OTPaXEHUs OKPYXKAIOUIEr0 MHpA, YCJIOBHE YCIEIIHOTO MO3HAHMS U AKTUBHOI'O
npeoOpazoBaHusi  jAeWcTBUTENbHOCTU.  OnepupoBaHuWE  MNPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIB y4eOHOW UM TPYJOBOW JAESITEIHHOCTH,



SBJIIETCS. OAHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAyeCTB, MOITOMY aKTyallbHa
3amadya (GOpPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOATOTOBKE K MPAKTHUYECKOMN JAEATENBHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Ilenb ocBoeHus mporpaMMmbl yuyeOHOro kKypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0Oy4deHusi — o0Omeo0pa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHHe  BO3MOXKHOCTH  MPHOOpETEeHUsT U
WCIIOJb30BaHUSI CUCTEMATHYECKUX T'E€OMETPUYECKMX 3HAHUM U JIEUCTBUU,
CHEIU(PUYHBIX T€OMETPUHU, BO3MOXHOCTU YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
10 CIIELMAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAHBIM HCIOJIb30BAHUEM I'€OMETPHH.

[IporpaMmMa mo reoMeTpur Ha ©0a30BOM YpOBHE MpeIHA3Ha4YeHa MJis
o0yJaromuxcsi CpeaHeN MIKOIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha ypOBHE OCHOBHOTO 00miero oopasoBanusa. Takum oOpa3om, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOMTH OOIIME MAaTeMaTUYECKHE YMEHMUsI, CBA3aHHbIC
co cnenupuKol TreoOMETpUM M HEOOXOIUMBbIE Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YyUWUTh T€OMETpHIo Oosee
IyOOKO, €CIM B JajbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHX
3HAHUAX B NPOPECCUOHATIBHON AESTEIbHOCTH.

JlocTmkeHre 1enM OCBOGHMS MPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMEM 3ajJadyaMud  OCBOEHHs  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISIOTCS:

e (opmMupoBaHME MNpPEACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJbTYPBI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAX W TeJlaX BpaLICHMS
KAaK O BaXHEHIIMX MAaTeMATHYECKUX MOJENSX, MO3BOJSIOIINUX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUpa;

o (opMHpOBaHME YMEHMs pAacllO3HAaBaTb Ha 4YEpTekaxX, MOJEISIX U B
pearbHOM MUPE MHOTOIPAHHUKH U TEJIA BPAILLCHUS;

e OBJIAJICHUE METOJAMU PEIICHHUS 33/7a4 Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSATHSIMU O
MHOTOI'paHHHKAX M TeJaX BPALEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  AITOPUTMaMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3aJ]1ay;
dbopMHpOBaHHE yMEHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCyXJIeHHs B XOJIe¢ PELICHUs CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
IIPAKTUYECKUM COZEPIKAHNUEM;

e pPa3BUTHUE UHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUarOUInXcs,
IIO3HABATEJIbHOM aKTHBHOCTH, MUCCIIEI0OBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHUS;



e (dopmupoBaHUE PYHKIIMOHAIBLHON IPAMOTHOCTH, PEIIEBAHTHON T€OMETPUH:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAbHBIX KU3HEHHBIX CUTYallUsAX U IPU U3YUECHUU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX Ha A3BIKE TE€OMETPUM U CO3AABaTh
FEOMETPUYECKUE MOJENHN, IPUMEHITH OCBOCHHBIM T'€OMETPUYECKHUN
anmapar U1 PEUmIeHUus — IPAKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATD ITOJTyYECHHBIE PE3YJIbTATHI.

OTIMYUTENBEHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HayajJe €ro M3y4eHMs 3aJad, peulaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONPEAeNEHHBIM 00pa3oM opraHM30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Tpennourenue oTAAETCA HAMNISIAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYAIIUXCS B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pEIIEHUs 3a1ad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa30B W  3aJady Ha  OIEPUPOBAHUE
IPOCTPAaHCTBEHHbIMH oO0Opazamu. Co3naHue oOpa3a IPOBOAUTCA C OMOPOW Ha
HArJIsgHOCTh, a ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYECHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €70 UCXOIHOTO COJIEPHKAHUS.

OcHoBHbIE cozepikarelibHble TMHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsIMbIE U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI 1 KOOpAWHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacmpenensercss HE TOJBKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
o0OyueHUsl Ha YPOBHE CpeIHEro oO1Iero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ysbTaTaM
OCBOCHHMS pabouell MporpaMMbl, paclpeaeNéHHBIM 10 ToJaM OOydYeHUS,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUECKUMU
MOHATHSIMU U HABBIKAMH OCYILIECTBIBUIOCH MOCIJIEIOBATEBHO U MOCTYIIATENIBHO, C
coOII0ICHUEM MPUHLUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOLIYI0 CHUCTEMY T'€OMETPUYECKUX IpPEICTaBICHUM 0O0ydaroluXxcs, paciiupss U
yrayOssist €€, oOpa3ysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEGBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenmo B 10 kinacce u 1 gac B
Hezaemo B 11 kiacce, Bcero 3a JiBa roga o0y4yenus - 102 y4eOHbIX daca.



COJEPXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHSITUSI ~ CcTepeoMeTpuu. Touka, TmpsAMasi, IJIOCKOCTh,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3aumHoe pacnofioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€peceKaroluecs,
napajuielibHble M CKpenuBaronuecs mnpsambie. [lapainensHOCTh NPAMBIX U
IJIOCKOCTEd B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuielIbHOCTh TPEX MPSAMBIX; NapAIIEIbHOCTh MPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; Yyroid MEXIy NpsSMbBIMU B TPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapaJyICIbHbIC TTIOCKOCTH; CBOICTBa
napajiebHbIX IUiockocTel. [lpocreifiive mnpocTpaHcTBeHHbIE (UTYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapasiesenune;]; ToOCTPOCHUE CEUCHUN.

[leprieHIUKYJISIPHOCTDh MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSAMbBIC B
MPOCTPAHCTBE, MPSIMbIE MapajljieIbHbIE W MEPHEHAUKYJSIPHBIE K IJIOCKOCTH,
NpU3HAK MEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOM
MEPIEHIUKYJAPHON MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NpPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJl, JIMHEHWHBIA Yroa JBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIIOCKOCTH, PACCTOSIHUE
OT MNOpsSIMOM 10  IJIOCKOCTH,  TpOeKUMust  (Urypbl  Ha  IIJIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MpPU3HAK  MEPHEHIUKYJIIPHOCTH  JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX MEePIEHIUKYIIAPaX.

MHoOrorpaHHuKu

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronbHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienune]; U ero cporcrBa. llupamuna: n-yronpHas nupamujaa, TpaHd U
OCHOBaHME TTUPAMHUJIBI; OOKOBAsS W MOJTHAS TIOBEPXHOCTh MTUPAMHUIBI; TPaBUIbHAS U
yceu€HHas nupaMuga. OJIEMEHTbl TpPU3Mbl U nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHUKU: TOHATHE MPABUILHOIO MHOTOIPAaHHUKA;, MpaBUJIbHASA MpU3MaA U
NpaBWIbHAS MHUPAMHUIA; NpPABUJIbHAs TPEYroJibHash MNHUpaMHAa W TPaBUIbHBIN
TeTpadp; KyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
noAeKadip U ukocadp. CeueHust Opu3Mbl U TUPAMHUIBIL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIBHO TOYKH, MPSIMOIA,
IUIOCKOCTU.  JJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuiesienuneaax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Bblunicienue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, JMaroHaiu, YIJIb.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOWU MPHU3MBI,
IJIOLAJb OCHOBAaHMW, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH HPABUIBHOW MHpPaMUIbI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstne 06 o00béMe. OOBEM
NUpaMUabl, TPU3MBI.

[Tonobubie Tema B mpocTtpaHcTBE. COOTHOMICHHS MEXIY IUIOMIAASIMH
MOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEJI.

11 KUIACC

Tena Bpamenus

[{nnuHapruyeckas ITOBEPXHOCTB, oOpasyroiue HAJIMHIPUYIECKON
MOBEPXHOCTH, OCh IWIMHIPHYECKONH TMOBEPXHOCTH. LIMIuHApP: OCHOBaHUS U
OOKOBasi MOBEPXHOCTb, OOpasylollas W OCh; IUIOMAAbr OOKOBOM U TOJHON
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yroline KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHWYECKOW MOBEpXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAh OOKOBOM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yrolne U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IUIOMIAb MMOBEPXHOCTU CQEPBHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0IA/1b CEpHI.

N300paxenne Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHnanuu Ten BpalleHUss U MHOTOTPAaHHMKOB. MHOTOrpaHHUK,
OMMCaHHBIA OKoJIO cdepnl; chepa, BNHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaIlleHusl.

[Tonstue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
IpSIMOYTOJIBHOTO Tapayienienumneaa M cienctsus u3 He€. OO0béM IUIMHApA,
koHyca. O0BEM 11apa u 1mIomaas chepsl.

[Tonobubie Tena B mnpoctpaHcTBE. (COOTHONICHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEII.

Ceuennst mwiuHApa (MapauiebHO W TEPICHIUKYISIPHO OCH), CEUYCHHUS
KOHyca (MapajjieIbHOe OCHOBAaHUIO M TPOXOSIIEEe 4Yepe3 BEpIINHY), CEUCHHUs
mapa.

BeKTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpancTBe. ClI0KEHHE U BHIYUTaHNE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3nojkeHrne BeKTopa mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. llpaBuno mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWI JACUCTBUN ¢ BekTopamu. llpsimoyronpHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnarel Bekrtopa. IIpocteitmme 3amaum B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalasipHOE INPOU3BEIECHUE BEKTOPOB.
Brruncienne yrioB Mexay NpSAMBIMU M INIOCKOCTSIMU. KOoOpamMHaTHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IPOTPaMMbl  y4eOHOTO MpeaMeTa
«MaremaTnkay XapaKTepu3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMK 00YUaIOIIEerocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJaHCKOro oOmecTtBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPaXKTAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOLIIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYeCKON IIKOJIBI,
K HWCIIONB30BAHUIO 3THUX JOCTKEHUU B JPYTHMX HayKax, TEXHOJOTHAX, cdepax
HYKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHEM JTyXOBHBIX [EHHOCTEM POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHUEM JTOCTIKCHUN HAYKH U JIEATCITLHOCTHIO
y4E€HOTO; OCO3HAHUEM JIMYHOTO BKJIaa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl ACTETUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIeHNN;
BOCITPUMMYHBOCTHIO K MATEMATHUECKUM aCTICKTaM Pa3IUIHBIX BHUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OT/bIXa, peryisipHas puznuecKas akTUBHOCTH); (PU3UUYECKOTO COBEPIIICHCTBOBAHUS,
TIPY 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON JEATETLHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYyHy, OCO3HAHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnmuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPHIOKEHUSIMH, YMCHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccur W peaqu30BbIBATH COOCTBEHHBIC IKU3HECHHBIC ILIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTE€MaTH4YeCKOMY OO0pa3oBaHUIO U



caM0OOpa30BaHUIO Ha TPOTSHKEHWH BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PEIICHUU MTPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HAIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO HKOJOTUYECKON KYJIbTYphbl, MOHHUMAHUEM BIIHMSHUS
COLIMAJIBHO-DKOHOMHYECKUX IPOLIECCOB Ha COCTOSHUE NPHUPOAHONW U COLMAIIBHON
Cpelbl, OCO3HaHHMEM TJI00ATBPHOTO  XapakTepa HSKOJOTHYECKUX TMpodiem;
OpUEHTallMEe Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM I PElIeHHs 3a7ad B
o0jacTu OKpyXawlleld cpepl, IJIaHUPOBAHUS TOCTYNIKOB U OIEHKHA WX
BO3MO>KHBIX MTOCIEACTBUM JJIsl OKPY>KaIOLIEH cpebl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOM MPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c@epbl UYeJOBEYECKOM AESATENbHOCTH, 3TaloB €€
Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHUS IUBUJIU3AIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOM KyJIbTYpOH KaK CpPEICTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBIISATh MPOEKTHYI0 M HCCIEHOBATENbCKYIO AESITEIbHOCTD
WHINBUYaJTEHO U B TPYTIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

MerarnpeaAMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMbl Y4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHIMU OCUCBUIMU.

1)  Vuusepcanvhvie  no3nasamenvhvle  Oeticmsusi,  0Oecneuu8aOm
Gdopmuposanue 6a308bIX KOSHUMUBHBIX NpOYeccos obyuanwuxcsi (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o  Mupa,  HpPpUMEHeHUe  JI02UYEeCKUX,
ucced08amenbCKux onepayull, ymeHut pabomams ¢ ungopmayueii).

Ba3oBble jiornyeckue JaeicTBUA:

e BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
00BEKTOB, TOHATUN, OTHOLICHUWA MEXIY MNOHATUSIMHU; (HOPMYITUPOBATH
OTIpeNie]ICHUST  TOHATHUN; YCTAaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(pUKAIMU, OCHOBAaHUSA A1 OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH U  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATHP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeasiaraTh KpUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;



e JleJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEOYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
OPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOJBL

e BbBIOMpaTh cmoco0 pemieHus y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMpATh Hanboyiee MOAXOASIIMUNA C YYETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

e HCIIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIEeMYy,
yCTaHAaBIMBaTh HMCKOMOE M  JaHHoe, (OpMUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEJIEHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4EeCKOIo
o0BbeKTa, SIBICHHSA, TMPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXITY
00BbEKTaMu, SIBJICHUSAMHU, IIPOLIECCaAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOEHUS, UCCIIEOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIIBUIaTh
IIPEATIOIOKEHNS O €70 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undgopmanmueii:

e BBIABJIATH AePUINTHI HHPOPMAIUH, NAHHBIX, HEOOXOAMUMBIX NJISi OTBETA
Ha BONPOC U JJI PELICHUS 33a4H;

e BbIOMpaTh HMHPOPMALMIO U3  HUCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(POPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM IIpEICTaBICHHS;

e CTPYKTYpUpOBaTh MH(POPMALIMIO, IPEICTABIATh €€ B Pa3Iu4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuEeCcKH;

e OLCHUBATH HaJEXKHOCTD uHbOopMaluu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Yuueepcanvuvie Kommynuxamueuvie Oeucmsus, obecneuusaom

cpopMupo8aHHOCHb COYUATLHBIX HABLIKOS 00YYAIOUJUXCSL.

OO0menne:

e BOCHOpPUHUMATL U (OPMYJIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0/ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaEMOU TEMBI,
po0JIeMBbl, pelIaeMon 3a/1auM, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HA TIOUCK
pelIeHHUs; CONOCTaBIATH CBOM CYXIECHHMS C CYXACHUSAMU JAPYTHX
YYACTHHKOB AUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HIIMM; B
KOPPEKTHOH popme GpopMyarpoBaTh pa3HOIIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pE3yJbTaThl  PEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS € YYETOM 3a/1a4 MPE3eHTAauU U OCOOEHHOCTEN ay JUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIECTBA  KOMaHIHOM U
WHIMBHUIYAIbHON pabOThI MPU pEllIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJTb
COBMECTHON JE€ATEIbHOCTH, IUIAHMPOBAaTh OPraHU3alHI0 COBMECTHOMN
paboThL, pacrpeAesaTh BUIAbl paboT, JOroBapUBaThCs, 00CYK1aTh MPOLIECC
U pe3yJbTaT paboThl; 00001IaTh MHCHHS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMIOBBIX (hopMax paboThI (00CyxkaeHMSI, 0OMEH MHEHUH,
«MO3rOBBIE HITYPMBI» W HWHBIE); BBINOJIHATH CBOIO YacTb padOThl U
KOOPAMHUPOBATb CBOM JICHCTBUS C JAPYTMMH YJ€HAMH KOMAaH/bI;
OLICHMBATh KAa4y€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSIM,
c(hopMyTUPOBaHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposare cmMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusamnus:

COCTABJISITh TUIaH, AJITOPUTM PEIICHUS 3a]1a4uH, BRIOUPATh CIIOCO0 pelieHuUs
C YU4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJIeTh HABBIKAMHM II03HABATEJIbHOM peduieKcuM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3ysbTaTa pelIeHus MaTEMaTHYECKOM 3a/1a4H;

MPEABUNCTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHUU
3aJlaud, BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjibTaTa I€IM U YCJIOBUSM, OOBSICHSTH
MIPUYUHBI JIOCTUKECHUA WM HEHOCTHXKEHHS PE3YJIbTATOB JIESATEIIBHOCTH,
HaxOJHUTh OIMHMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJbBTATBI
10 KVIACC

OmneprpoBaTh MOHITHIMHE: TOYKA, IPSMas, TNTIOCKOCTb.

[TpMEHATh aKCHOMBI CTEPEOMETPHU M CICJACTBUSA W3 HHUX IIPH PEIICHUU
TCOMETPHUCCKHX 3ajay.

OnepupoBaTh MOHATUAMU: MAPALICIEHOCTh M TIEPIICHIUKYJIIPHOCTD MPSAMBIX
Y TJIOCKOCTEMN.

KnaccuduimpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMHM: JIBYI'PAHHBIM yroJI, TpPaHW JBYIPAHHOTO YIJIa,
pebpo NBYrpaHHOTO YTJIa; JUHEWHBIA YroJl ABYTPAaHHOTO yria; TpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOT'OTPaHHHMK, 3JICMCHTHI MHOT'OTPaHHHKA, TPABHIIBHBI MHOTOI'PaHHUK.

PacriosnaBaTh OCHOBHBIC BHJBI MHOTOI'PAaHHUKOB (IMHpamMuaa; IpHU3Ma,
IPSIMOYTOJIBHBIH IMapauiesienue]], Ky0).

KnaccudummpoBath ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KJIacCU(pUKAIMK (BBIMYKIbIE W HEBBINYKJIBIC MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH; MPSMBIC U HAKJIOHHBIC IPU3MBI, TApaJIICIICITATICBI ).

OmnepupoBaTh MOHATHIMH: CEKyIas INIOCKOCTh, CEYCHHE MHOTOTPaHHUKOB.

OOBSCHATH IPUHIIUIIBI IOCTPOCHUS CEUSHUH, UCITONIB3YST METO/T CJICIOB.

CTpouTh cEUeHUS MHOTOTPDAaHHUKOB METOJOM  CJICJOB, BBINIOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTSIKH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (DHUTyp: BHI
CBEpXY, COOKY, CHHU3Y.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTeMaTHYCCKUX 3a/1ad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEKIY
CKPCIIUBAOIIUMUCS TTPSIMBIMHU.

Pemath 3amaun Ha HAXOXKJICHUE TEOMETPHUYCCKUX BEJIMUMH O 00pa3iiaM Wiu
JITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METONbI TP PEIICHUU
CTaHIApPTHBIX MAaTEMaTHYECKUMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPSIMBIMHA, MEXKIy TMNPSIMOH M  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Breraucnate 00bEMBI M IIOMAAN MTOBEPXHOCTEH MHOTOTPAHHHKOB (IIpH3Ma,
nupaMua) C TpUMEHEHUEM (GOpMys; BBIYHCIATH COOTHOIICHHS MEXIY
TUTOIIAIIMH TTOBEPXHOCTEH, 00bEMaMHM MTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(DOpPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

[IpumeHsaTh reomerpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUYECKHUX
3aJ1a4, MPEANOJaraloInX HECKOIbKO 1IAroB PEIICHHMS], €CH YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHATs mpoCTEWIIME IPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
YKU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHUKE: aHAIU3UPOBATh pPEAbHBIE
CUTyallUM W NPUMEHATh HU3Y4YCHHBIE IOHATUS B IPOLECCE IIOMCKA PEIIEHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHM, MCCIEI0BAaTh MOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapara anreOpsl; pemaTh
IIPAKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM N€OMETPUYECKUX BEITUYMH.

11 KUIACC

OnepupoBaTh NOHATHUSAMH: MIIMHAPUYECKAs ITOBEPXHOCTh, OOpa3yIoIIue
UAJTUHIPUYECKOW  MOBEPXHOCTH;,  IWIMHAP,  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromre KOHNIECKOH MTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBate Tena BpareHus (MHUIMHAP, KOHYC, cdepa U map).

OOBSACHATH CIIOCOOBI TTOTYYSHHUSI TEJI BPAIIICHHUS.

KnaccudummpoBats B3auMHOE paciionokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CETMEHTA; MIAPOBOM CJIOM, OCHOBAHUE WIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruucnare  00bEMBI M IUIOMIAAXM  TMOBEPXHOCTEH TEJI  BpallCHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (DOPMYII.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy ®
OTMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WIIA TEJO
BpAILICHUA.

Boauciare COOTHOIIGHHS MEXKIY IUIOMIAISIMHU MOBEPXHOCTEH U 00BEMaMuU
ITOJOOHBIX TEI.

N300pakath m3ydaemble (PUTYpHI OT PYKH W C TMPUMEHEHHEM IPOCTHIX
YepPTEIKHBIX NHCTPYMEHTOB.



BoInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OObEMHBIX
¢quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILCHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, MPEJICTABICHHYIO Ha YEpTEXKaxX U
pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpImonmHATE EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAaHHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCIO, OOBSICHITh, KAKUMH CBOWCTBAMHU OHU 00J1a/1a10T.

[TpumeHATh paBUIIO Mapajuieaenunea.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPAMHU, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJspHOE IPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTy reomerpuyeckue (HaKTbl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJIaraloliuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS IPUMEHEHHUS
3a/71aHbl B IBHOU (popMme.

Pemare mpocreiimme reoMeTpudecKue 3aladyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amaum Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HaX0KJIEHUE F€OMETPUUECKHUX BEJIMYMH 110 00pa3laM Wil aJlrOpuTMam, MpUMEHss
W3BECTHBIE METO/bI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATHYECKHUX 3aa4.

[IppuMeHATp MpOCTEHIIME MNPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUMKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMEHATh TMOMY4YECHHBIE 3HAHMS HaA IPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUH W IPUMEHATh HW3YYEHHBIE IIOHATHS B MNPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHONM MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUd Ha sA3bIKE TI'E€OMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BaHUEM T€OMETPUUICCKUX MOHATHI U TeOpeM, arrmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
1 BBejieHHE B CTEPEOMETPHIO 10 0 1 http://www.problems.ru
) [IpsiMbIe U TIIOCKOCTH B HpOCTpaHCTBe.v 10 1 1 http://mathnet.spb.ru
[MTapannenbHOCTh MPSMBIX H IUIOCKOCTEH
3 HepneHamfynﬂpHOCTb PSIMBIX U 10 0 0 https:/fipi.ru
IUIOCKOCTEH
4 VYrisl MeXAy NPSAMBIMU U IIJIOCKOCTSIMU 10 1 1 http://www.problems.ru
5 MHOrorpaHHuKH 11 1 1 http://mathnet.spb.ru
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 0 http://www.problems.ru
7 [ToBTOpEHHE: CEUEHHUS, PACCTOSHHS U YIIIbI 8 2 0 https://fipi.ru
OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68 6 4 https://fipi.ru
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11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i Konrtpoasnsl | Ilpakruyeckn
NporpamMMbl Bceero o0pasoBaTe/bHbIE
e padoThI e padoThbl
pecypcsl
1 Tena Bpamenus 12 0 2 https://fipi.ru
2 OO6BEMBI TEN 5 1 1 http://mathnet.spb.ru
3 BeKTOpBI U KOOPMHATHI B IPOCTPAHCTBE 10 0 1 http://mathnet.spb.ru
I1 000
4 OBTOPEHHE, ODODIICHIE, 7 2 1 http://www.problems.ru
CHCTeMAaTU3als 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 3 5 https://fipi.ru



https://fipi.ru
http://mathnet.spb.ru
http://mathnet.spb.ru
http://www.problems.ru
https://fipi.ru




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KoJinuecTBo yacos DJIeKTPOHHbIE NN (POBbIE
°
/ Tema yYpoxa B KOHTpoJ'[],H HpaKanec]c 06pa3OBaTeJII>HI>Ie
n/n cero
ble padoThI ue padoTbl pecypcbl
IloBTOpeEHUE, 00001IeHNE cUCTEeMATH3ALMS 3HAHUI — 44
1 [ToBTOpeHUe, 0600IICHNE CUCTeMATH3AIIHSI 3HAHHH 7-9 http://mathnet.spb.ru
KJIACCOB 1 0 0
2 [ToBTOpEHHE, 0000IIEHNE CUCTEMATH3aIUs 3HAHUH 7-9 https://fipi.ru
KJIACCOB 1 0 0
3 | Auacnocmuueckan konmponvnaa paboma Nel 1 0 0
BBenenue B crepeomerpuio — 104
OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA, MpAMas,
IJIOCKOCTH, MPOCTpaHCTBO. [IpaBuiia n3o0pakeHus Ha
4 > HPOCTP P 1300P 1 0 0 http://mathnet.spb.ru
PUCYHKAX: U300paKCHHUSI IJIOCKOCTEH, IMapalieIbHBIX
HpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[ToHsTHS: IEepeceKarourecs MI0CKOCTH :
5 P ’ 1 0 0 https://fipi.ru
nepeceKarommecs npsamas ¥ miockocThb
6 [TonsTHS: IEpeceKarouecs MIOCKOCTH, 1 0 0
nepeceKarommecs npsamas 1 miockocThb
3HAKOMCTBO C MHOTOT'PaHHUKAMH, N300pakeHHE
7 MHOTOIPaHHMKOB HA PUCYHKAX, HA IIPOEKIIMOHHBIX 1 0 0 http://www.problems.ru
gepTexax



http://mathnet.spb.ru
https://fipi.ru
http://mathnet.spb.ru
https://fipi.ru
http://www.problems.ru

HauanpHble cBeieHUs 0 KyOe U nupaMmuje, ux

8 - 0 http://mathnet.spb.ru
pa3BépTku u Mozieau. CeueHuss MHOIOIPaHHUKOB
9 Ha‘-IE.l:]II)HI)IG CBEJIEHHUS O KyOe U IIUPaMUJIE, UX . hittps:/fipi.ru
pa3BépTku 1 Mozieau. CeueHuss MHOIOIPaHHUKOB
[TousaTre 06 AKCHOMATHYECKOM MOCTPOECHUH
10 CTEpPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 0 http://www.problems.ru
HUX
[TousaTre 06 AKCHOMATHYECKOM MOCTPOECHUH
11 CTEpPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 0 http://mathnet.spb.ru
HUX
[TousaTHE 06 AKCHOMATUYECKOM MOCTPOEHUH
12 CTEpPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 0 https://fipi.ru
HUX
[TousaTHE 06 AKCHOMATUYECKOM MOCTPOEHUH
13 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIE/ICTBUS U3 1
HUX
IpsiMble U IIOCKOCTH B npocTpancTie. IlapaiebHoCTh NPAMBIX H ILI0CKOCTel — 1049
B3auMHOE PacIojiokKeHHe NPSMBIX B IPOCTPAHCTBE:
14 TIepECEKAIONIMECS, NapaiIeIbHbIE U CKPEIMBAIOIINECS 0
IpsAMBIE
s [TapaniensHOCTh OPSAMBIX H HHOCKOCTeﬁU B 0 hitp:/mathnet.spb.ru
npocTpancTse: [lapaiensHOCTh OPSAMOM U MIIOCKOCTH
16 VIiIbl ¢ COHANPaBIEHHBIME CTOPOHAMU 0 http://mathnet.spb.ru
17 VTroi MexLy IPSAMBIME B IIPOCTPAHCTBE 1 http://www.problems.ru
18 [TapannensHOCTh MIIOCKOCTEN: IapaiebHbIe 0 hitps:/fipi.ru
IIOCKOCTH
19 CaoiicTBa napamienbHbIX MIIOCKOCTEN 0



http://mathnet.spb.ru
https://fipi.ru
http://www.problems.ru
http://mathnet.spb.ru
https://fipi.ru
http://mathnet.spb.ru
http://mathnet.spb.ru
http://www.problems.ru
https://fipi.ru

[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA

20 1 0 http://mathnet.spb.ru
IUIOCKOCTH: TETPadAp, KyO, mapasuieenune
21 [TocTpoeHue ceueHuit 1 0 https://fipi.ru
22 [Toctpoenue ceuenuit 1 0
Konumponvnas paboma Ne2 no meme "Ilpamvie u
23 niaockocmu ¢ npocmpancmee. Ilapannensnocmo 1 1 http://www.problems.ru
npPAMbBIX U naocKkocmen'"
IepneHIMKYJISIPHOCTD MPSIMBIX H IUI0CKOCTEl — 109
[eprieHAUKYISPHOCTH MPSAMOM U IIOCKOCTH: )
24 P Y2Ip P 1 0 https://fipi.ru
NEPIICHIUKYIISPHBIC MIPSIMBIE B IPOCTPAHCTBE
25 [IpsiMbIe TapaieNIbHbIC U MIEPIICHIUKYISIPHBIC K i 0
TUIOCKOCTH
[TpsiMble napasie/IbHbIC U MEPICHIUKY/ISIPHBIC K
26 P P P P 1 0 http://mathnet.spb.ru
IUIOCKOCTH
27 [Tpu3HAK NepneHMKyISPHOCTH IPSAMOi U IIIOCKOCTH 1 0 http://www.problems.ru
28 I[Ipu3HAK MepHeHIMKYISPHOCTH MPAMOM M INIOCKOCTH 1 0 http://mathnet.spb.ru
29 Teopema 0 npsIMON NEPIIEHAUKYIISAPHON IIJIOCKOCTH 1 0
30 Teopema 0 npsiMOii TEPIIEHIUKYIISIPHOM IIIIOCKOCTH 1 0
[eprieHAUKYIISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 )
31 P Y2Ap pas 1 0 https://fipi.ru
TUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TUIOCKOCTH
[MeprieHAUKYIISAp ¥ HAKJIOHHBIC: PACCTOSHHE OT TOYKH JI0
32 P yUp bac 1 0 http://mathnet.spb.ru
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 TUIOCKOCTH
3 [eprieHAUKYIIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1 0
TUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TUIOCKOCTH
Yrubl MeK1y NPAMBIMH M IVIOCKOCTAMH — 104
34 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOUN U 1 0



http://mathnet.spb.ru
https://fipi.ru
http://www.problems.ru
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IIJIOCKOCTBIO

35 JIByTrpaHHBIH yro, IMHEHHBIA YyroJ1 ABYTPaHHOTO yIia http://www.problems.ru
36 JIByrpaHHbIi yroJjl, TMHEHHBIN yroJ ABYTPaHHOTO yIia
[TeprieHAMKYASAPHOCTD IIOCKOCTEMN: MTPU3HAK
37 P yUp Py http://mathnet.spb.ru
HEPIEHIMKYIAPHOCTH IBYX IIOCKOCTEH
[MepreHMKyIAPHOCTD TUIOCKOCTEM: IPU3HAK :
38 P y2Ip pr https://fipi.ru
HEPIEHIUKYIAPHOCTH JIBYX IIOCKOCTEH
[NepreHIMKyIAPHOCTD TUIOCKOCTEM: MIPU3HAK
39 P y2Ip pr http:// www.problems.ru
HEPIIEHIUKYIAPHOCTH JIBYX IIOCKOCTEH
40 Teopema 0 TPEX MEPIEHIMKYIAPAX http://mathnet.spb.ru
41 Teopema 0 TpEX NEpHEHANKYIIAPAX
42 Teopema 0 TPEX MEPIEHIMKYIAPAX http://mathnet.spb.ru
Konumponvnas paboma Ne3 no memam
43 "[lepnenOuUKyIApHOCHb RPAMBIX U RAOCKOCmel" u
""Venvt mesrcdy npamovimu u niockocmamu'’
Mmuororpannnku — 114
[ToHsITHE MHOTOrPaHHKMKa, OCHOBHBIE DJIEMEHTBI
44 MHOTOTPAHHHUKA, BBITYKJIbIC H HEBBITYKIIbIE https://fipi.ru
MHOTOIPaHHHMKH; pa3BEPTKA MHOTOTPaHHUKA
[Tpu3ma: n-yrojpHas NpU3Ma; TPaHK ¥ OCHOBAHHUS
45 HPU3MBL; IPAMAast ¥ HAKJIOHHAs IIPU3MBbI; 60KOBas U http://mathnet.spb.ru
OJTHAsT TIOBEPXHOCTD TPU3MBI
[Mapastenenures, IpAMOYToJIbHbIN apauIe/ICIIIe 1
46 pailie PAMOYE P http://www.problems.ru
ero CBOWCTBa
[Mupamua: n-yrojibHas IMpaMu/a, TPaHd ¥ OCHOBAaHHE
47 NMpaMUIbL, GOKOBas U MOJIHAS TOBEPXHOCTH MTUPAMHM/IBL; http://mathnet.spb.ru

IIpaBUJIbHASA U yCEUYEHHAS TUPAMUAA
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HpaBI/IJIBHI)IG MHOTI'OIrpaHHUKU: TOHATUC IMTPAaBHUJILHOTO
MHOIr'OrpaHHUKa; MpaBUJIbHAaA IIpHU3Ma U IIPpaBUJIbHAA

48 1 0 0 https://fipi.ru
NHpaMuUJIa; TPABUIbLHAS TPEYTObHAs NMPaMKIA U
IPaBUIIBHBIN TETPadIp; KyO
49 IIpescTaBieHne O MPaBUIILHBIX MHOTOTPAHHUKAX: . 0 0
OKTanIp, JIOAEKA3Ip M HKOCAIJIP.
CHMMeTpHs B IIPOCTPAHCTBE: CUMMETPHSL OTHOCUTEIBHO
TOYKH, OPSAMOI, INIOCKOCTH. DJIEMEHTHI CHMMETPHH B :
50 P P 1 0 0 https:/fipi.ru
nMpaMK/Iax, napaulesenuIeiax, IPaBUIbHbIX
MHOT'OIPaHHHKAX
BhIuucieHHe IEMEHTOB MHOTOTPAaHHUKOB: PEOpa,
51 P peop 1 0 1 http:// www.problems.ru
JIMArOHAJIH, YTJIbI
I[nomans 60KOBOM MOBEPXHOCTH M HOITHOM
52 HOBEPXHOCTH MPSAMOI PH3MBI, IJI0IA[b OCHOBAHMIA, 1 0 1 http://mathnet.spb.ru
TeopeMa 0 GOKOBOI1 ITIOBEPXHOCTH NPSAMOM PH3MEI
[nomans 60KOBOI OBEPXHOCTH M HOBEPXHOCTH
53 HpaBUILHON MUPAMHU/IBI, TEOPEMA O IJIOMIA M OOKOBOI 1 0 0 https://fipi.ru
IOBEPXHOCTH YCEUEHHOM MUPaMHIbI
54 Konumponvnas paboma Ned no meme 1 1 0
"Muozozpannuxu'’
O0bEMBI MHOTOTPAHHMKOB — 94
55 [TonsTue 06 06bEME 1 0 0 http://mathnet.spb.ru
56 O0BEM UpaMuIbI 1 0 0
57 O06BEM TUpaMKIbI 1 0 0 http://mathnet.spb.ru
58 OO0BEM TUPAMHU/TBI 1 0 0 http://www.problems.ru
59 OO0BEM TUPAMHU/TBI 1 0 1
60 O6BEM IIPU3MEI 1 0 0 https://fipi.ru
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61

OO6BEM TPU3MBI

http://www.problems.ru

62

O0BEM pU3MBI

http://mathnet.spb.ru

63

Koumponvnasa paboma Ne5 no meme "O6vémot
MHO202paHHUK08"

IToBTOpEHHUE, 00001IeHNE CHCTEeMATH3AMSA 3HAHUIA.

64

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIUs 3HAHHH.
Brruncnenmne pacCTOSHUN: MEXTY IBYMSI TOUKaMHU, OT
TOYKH J0 MPSIMOM, OT TOUKH JI0 TIJIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU

http://www.problems.ru

65

[ToBTOpenue, 0000IIeHNE CUCTEMATH3AIUS 3HAHUH.
Brruucnenue paccTosiHUA: MEXY ABYMsI TOYKAMH, OT
TOYKH J0 MPSIMOM, OT TOYKH JI0 TIFIOCKOCTH, MEXKTY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU

https://fipi.ru

66

Hmozosasa konmponvhan paboma Ne6

http://www.problems.ru

67

[ToBTOpenue, 0000IIeHNE CUCTEMAaTU3AIUS 3HAHUH.
Brruncnenue yrioB: MEXIy CKpeuIMBaIOIIMUCS
MPSIMBIMU, MEXKY MPSMOU U TIIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXAY IUIOCKOCTSIMU

http://mathnet.spb.ru

68

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIUs 3HAHHH.
Brruncnenue yrioB: MEXIy CKpeUIMBaIOIIMUCS
MPSIMBIMU, MKy MPSMOU U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXAY IUIOCKOCTSIMU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12
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11 KIIACC

KoanuecTBo 4acoB

JJIeKTPOHHBbIE LN (POBbLIE

Ne

Tema ypoka Bceer Koutpoa |~ Mpakruy o0pa3oBaTejibHbIE
n/n bHbIE ecKue

0 pecypcsbl
padoThI padoTsbl
IloBTOpPEHUE, 00001IeHNE, CUCTEMATH3AIUA 3HAHUIN — 34
1 [ToBTOpeHue, 0600IIEeHNE U cUCTEMAaTH3aIMsl 3HAHUH. 3a1a9u https://fipi.ru
TUTAHUMETPHUH U METOJIBI UX PEIICHHUS 1 0 0
2 [ToBTOpEHME, 000OIICHUE U CHCTEeMAaTH3allisl 3HAaHUW. 3a1auun http://mathnet.spb.ru
MJIAHUMETPUHU U METOJIbI KX PEIICHHS 1 0 0
3 | Auacnocmuueckan konmponovnan paooma Nel 1 1 0
Tena ppamenus -12u

Cdepa u map: 1eHTp, paanyc, AMaMETp; IIOIIAIb [IOBEPXHOCTH )
4 Gep P P, paAy P P 1 0 0 https://fipi.ru

chepsr

B3aumHoe pacnionoxenue cepbl U INIOCKOCTH; KacaTeIbHast
5 P dep 1 0 0 http://mathnet.spb.ru

IJIOCKOCTh K cdepe; Tiomanab chepsl
6 Hzob6paxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1 0 0 http://www.problems.ru

WJIMHIpUYECKas IIOBEPXHOCTh, 00Pa3yIOIIUe IUINHIPUISCKON

7 i P P PEsy P 1 0 0 http://mathnet.spb.ru

MMOBEPXHOCTH, OCh [IMJIMHIPUICCKON TTOBEPXHOCTH

WJIMHJIP: OCHOBAHMS U OOKOBas TOBEPXHOCTh, 00pa3yromas u )

8 i P . | 1TOBEp pasy 1 0 1 https://fipi.ru

OCh; TUTOIIAb OOKOBOMW W TTOJIHON TTOBEPXHOCTH
9 N3obpaxenue nuinHapa Ha I0CKoCcTU. Pa3BépTra numuuapa. | 0 0

Ceuenus nunuHApa (MIOCKOCTHIO, MapaIeTbHON U
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NEePIEeHIUKYJISIPHON OCH LIMJIMHAPA)

Konnueckas IOBCPXHOCTD, o6pa3y}01une KOHUYECKOM

10 - 1 0 http://mathnet.spb.ru
HIOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MOBEPXHOCTH
Konyc: ocHOBaHME W BepIIMHA, 00pa3yrolias U 0Ch; IUIONIA b
11 ye: ¢ © 1 Bep pasyrot tHaa 1 0 http:// www.problems.ru
OOKOBOH U TOJHOM MOBEPXHOCTH
Yceu€HHbIl KOHYC: 00pas M€ U BBICOTA; OCHOBAHMS 1 OOKOBast )
12 ye: Obpasyion 1 0 https://fipi.ru
HIOBEPXHOCTh
M3o0paxenue koHyca Ha miiockocTu. Pa3séprka konyca. CeueHust
13 KOHYyCa (INIOCKOCTBIO, MAPaUIENbHOM OCHOBAHHIO, M ILIOCKOCTBIO, 1 0 http://mathnet.spb.ru
IPOXOJAIIEH Yepe3 BEPIINHY)
14 | KomOuHanums Ten BpameHus i MHOTOIPAaHHUKOB 1 0 https://fipi.ru
15 MHoOrorpanHuK, OIIMCaHHbBIM 0KOJIO cepsl; cdhepa, BIMCAHHAS B { 0
MHOTOTPaHHMK WIIK B TEJIO BPAICHUS
O0bEéMBI Te1 — Su
16 [Moustue 06 06bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 1 0 http://www.problems.ru
17 O06BEM MIMH/IPA, KOHYCA 1 0 http://mathnet.spb.ru
18 OO0BéM mapa u mIomaah chepbl 1 0
[TooGHbIe Tena B ipocTpancTBe. COOTHONIEHHS MEX :
19 A PocTPal . o 1 0 https://fipi.ru
IUIOIIA/SIMH TIOBEPXHOCTEHN, 00BEMaMHU 110 JOOHBIX TEI
20 Konumponvnaa paboma Ne2 no memam "Tena epawienun' u 1 1
"Oovemvt men'"
BeKTophI M KOOPAMHATHI B IpocTpaHcTBe — 104
21 BeKTop Ha IJIOCKOCTU U B IPOCTPAHCTBE 1 0 https://fipi.ru
22 Clo’KE€HHUE U BBIYMTAHUE BEKTOPOB 1 0 http://mathnet.spb.ru
23 YMHOKEHHE BEKTOpa Ha YHUCIIO 1 0
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Pa3nosxeHne BeKTOpa 110 TpEM HEKOMIUIAHAPHBIM BEKTOPaM.

24 1 0 http://mathnet.spb.ru
[IpaBuio napamienenumnena
Pemenne 3amau, cBsa3a C CHEeHHE a SHCTBUM C .

55 IIEHUE 3a/1a4, CBA3aHHBIX C IPUMEHEHUEM TIPABUIT ICHCTBHI i 0 https://fipi.ru
BEKTOPaMHU

o6 [IpsiMoyroJIbHAs CHCTEMa KOOPMHAT B TPOCTPAHCTBE. { 0
Koopaunats! Bektopa. [IpocTeiiinie 3a1auu B KOOpAUHATAX

27 | Vron mexay Bektopamu. CKanspHOE MPOM3BEIEHUE BEKTOPOB 1 0 https://fipi.ru

28 BbIuKCIIEHHE YIJIOB MEXKY IPAMBIMH U IIOCKOCTAMU 1 0 http://mathnet.spb.ru
KoopimHaTHO-BEKTOPHBII METOJI IIPH PEIIEHUH T€OMETPHYECKUX

29 bA P ATPHP P 1 0 http://www.problems.ru
3aj1a4

30 Konumponvnasa paboma Ne3 no meme ""Bexmoput u koopounamut 1 1
6 npocmpancmee'

IloBTOpEHME, 00001IeHNE U CUCTEMATH3ALUS 3HAHU . — 44

[ToBTOpeHNE, 0600IIEHNE U CHCTEMATH3allHsl 3HAHU. 3a1aun :

31 P B t A 1 0 https://fipi.ru
IUITAHUMETPUH ¥ METOIBI X PEIICHUS
[ToBTOpeHue, 0600IIEHHE U cUCTeMaTH3als 3HaHni. OCHOBHbIE

32 P . . 1 0 http://mathnet.spb.ru
(Gurypsl, GakTel, TEOPEMBI Kypca CTEPEOMETPHH

33 | Hmozosas konmponvnas paboma 1 1 https://fipi.ru

34 [NoBTOpenue, 0000LIEHNE ¥ CUCTEMATH3ALMS 3HAHUM 1 0 http://mathnet.spb.ru

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

1. ['eometpust (6a30BbIM 1 poduILHBIN ypoBeHb).10-11 ki1.: ATaHacsH

JI.C, byry3os B.®., Kagomues Cb. u ap. «IIpocsemenue» 2020

METO/JIUYECKHUE MATEPUAJIBI IS YUUTEJISA
1. ['eometpust (6a30BbIM 1 poduILHBIN ypoBeHb).10-11 ki1.: AtanacsH

JI.C, byry3os B.®., KagomuieB Cb. u ap. «IIpocsemenue» 2020

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

http://mathnet.spb.ru - «CailT s3nemeHnTapHOi MaTteMaTuku JAMuTpus

['ymunaay.. http://www.problems.ru - «3agaun» Ha caiite npenacrasieHo 0osee

10000 3aga4 ¢ MaTeMaTUYECKUX OJTUMIIUA]] U BCTYIIUTEIbHBIX 9K3aMEHOB I10
MaTeMaTHUKe ¥ HHPOpPMAaTHKE.

https:/fipi.ru - ®UIIU - penepanbHbIil HHCTUTYT NEAATOTUIECKUX U3MEPEHUI.
EI'D, OI'D - KOHTPOJIBHO U3MEPUTENIbHBIE MAaTEpUAIIbI (JIEMOBEPCUN).

denepalibHBIN OaHK TECTOBBIX 3aJIaHUI (OTKPBITHIA CETMEHT
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