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NOACHHTE TBHAH ZANHCKA

PaBovyas nporpassa yaednoro kypea «eometpray GaioB0ro ypoRHS 118 0Dyqa0mxcs
10 =11 wiaccon paspaborana Ha ocHose DeICpPUIEHOTO TOCYIRPCTBEHHOTD OOPAINBATEILHOID
crangapra cpeanero obmero obpatosanns, © y98ToM COBPEMCHHLIN MHpOoBLX TpeboBanni,
NpeTLHRISEMEIX K MaTeMaTHYeckoMy oDpatoBaniio,  Tpajanuuil poccuiickoro obpazoranms.
Peamuanus MPOTPaMME oDecneYHBaeT ORITAACHHC KO CRBIMH EOMITETCHIIHAMM,
COCTARMAIOMINMH OCHOBY U8 CAMOPDAIRHTHE H HCHEPCPLRIBHOEO EEPH'MHH.HH!. HEOOCTHOCTE
ODIMEEYARTYPHOIO, THYHOCTHOTD W NOSHABITEIRHOTO PRSBHTHI THYHOCTH OOy a0 mMxes.

HEJIH HIYHEHHA YHEBHOT'O KYPCA

Bamnocts yueOHoro kypea reoMeTpiH Ha YpPOBHE cpeaero obuero obpasosBaHmi
OOYCIORIEHA TPAKTHYECKDH IHAMHMOCTRIO METANPEIMETHLX o NPeIMETHMX PeIyILTATOR
ODYHEHNA FEOMETPHH B HANPABIEHHN JHYHOCTHOIO PaIBHTH ODYHLOIMXCH, (PopMHpOBaHHS
PYHEUHOHATBHON MATEMATHHMCCKOH PAMOTHOCTM, HIYHCHHA APYIHX YYeOHBIX AHCUMNANH.
Pazsirmie ¥y ofyvaOiMXCs NPABMIBHEIX NPEICTARTCHHN O CYUIHOCTH M NPOMCXOMICHHN
reoMeTpHaeckiy abeTpakumil, COOTHOIEHHH PeAlkHOMD W HISATEHOTO, XAPAKTEPE OTPIKEHHA
MAOTEMATHYECKOH HAYKOH ABJIEHHH W NPOIECCOR PEATLEHOTO MHPA, MECTE TeOMETPHH B CHCTEME
HAOYE H PONH  MITEMATHUCCROTD MOOCIHPOBAHNA B HAYMHOM NOMMAHHH W B NPAKTHES
cnocobeTRYeT  POPMUPOBAHHIO HAYMHOID MHPOBOIIPCHHA  YUAIIMXCA, @ TAKKE KAuecTs
MBITILTEHHA, HEOOXOMHMEIX JUTA aJanTalni B COBPEMEHROM obiecTee.

leomeTpns ABASETCA ONHAM W3 GAI0BRIX NPEAMETOB HA YPOBHE CPEIHEro obulero
OOPAIOBAHNA, TAK KIE OOCCOCUMBACT BOIMOBHOCTE MIYHCHHN KAK JHCUHILTHH CCTCCTRCHHO-
HAYHHOI HATPARICHHOCTH, TAK B IyMAHHTAPHOH.

Jlornueckoe MemacHe, QOPMHPYEMOS TIPH HIYUYSHHH OOYHAIOIHMHACE DOHATHITHEY
OCHOB - FCOMOTPHHE W NOCTRROCHH  (ETIOHER  JOFHESCCKITS YTBEPAUICHHH B XOAC pemeHHs
FCOMCTPHUCCKHY  3UIAYM, YMCHHC BLUBHIATE W ONPOBCPIaTE FHNOTEIE HENOCPEACTHCHHO
MCTIUILIYVIOTCH NPH PELICHHH 334 CCTECTRCHHO-HAYMHOIO LHENE, B MACTHOCTH W3 Kypca
TRTIT T

YMEHHE OPHCHTHPOBATHCH B [IPOCTPAHCTES HIPRET CYIILECTREHHYIO POUth BO BCEX obIacTaY
ACHTCNBHOCTH venoperd. OpHeHTAINA YCI0BCKE BO BPCMCHH K MPOCTPAHCTEE — HEOBXOIMMOE
YCAOBHE S0 COUHATEHOTD GuITHA, GOpMa OTPEKCHHA OKPYKIFOMISIO MEPE, YCIO0RHE YCOSIHOTO
MOSHAHWA W aktHeHoro  npeobpasosanms gelicteurensnocty.  Onepuposanue
MPOCTPAHCTBEHABIMK 00pazaMi ODBEAHHACT patikle BIs yaelroll 1 TPYA0BOI JeRTensHOCTH,
SEJANCTCH  OOHMM M3 NpoecCHOHATLHO BAMHLIX KAYCCTE, NOYTOMY AKTYANRHA  38ja4a
(popMupoBAHKEE Y O0YHLOIIHACH NPOCTPAHCTRSHHOND MEIUTEHHS KK PATHOBNIHOCTH 06paIHoro
MBIIIUIEHHA — CYLIECTBEHHOIO KOMMOHEHTH B NOAIOTOBKE K NPAKTHYSCKON JEATENLHOCTH N
MHOIHM HAMPARICHRM.

Hean ocpoenns nporpamysl yaebroro kypea «lecomerpuar ia Gazosom yposHe obyucHms

obmeobpazosatensHoe 0 ODWEKYILTYPHOE paiBnTHEe obyualoummxcs depe’ obecnevenne
BOAMOEHOCTH El].'IHﬂﬁrH:TﬂHHH H HCMIBIOBAHHA CHCTEMATHHECKHE FEOMCTPHUCCEHE THUHHA H
AeiicTeii, cnetnprMHBIX FEOMETPHE, BOIMOKHOCTH YCNSUHOrO MPOAOTHKEHHA 0DpazosaHma 1o
CHELHANBHOCTRM, HE CEASAHHEM C NPHETAIHBM HCIONBIOBAHHEM FCOMETPHH.

[Mporpassa no reoMeTpiy Ha Gal0BoM yPoBHE NpetHatHavena And obyuaomuxcs cpeanei
KD, HE HCNBITHIBABUINY  IHAYHTEILHBIX JATPYAHCHHA HA YPORHE OCHOBHOID ODIETD



obpasosannn. Takum obpasom, obyumommnecs Ha 0ATOBOM YPOBHE HONMHB OCBONTE ODINE
MATCMOTHYCCKNT YMCHHA, CRATAHHLIC CO EI'IEI.IIIE]:I]-IHEE TCOMCTPHH H HEDﬁKmHLIE JUTH SKHAHH B
cospemennom obuectae, KpoMe 31010, ol HMSIOT BOIMOKHOCTE WIYINTE TEOMETPHI0 Dojiee
rayboko, ecin B JaikHelimes BOIHHKHET HEODXOAMMOCTE B EOMCTPHYECKHN THAHHAN B
APECCHOHAIBHON JCHTEILHOCTH,
ﬂmm[‘““ﬂ LN GCROSHHA IMPROIPashik obecneunsaeTcy PEMISHHEM COOTRETCTEYIOIIHX
sazay. [puopirernsivm sagauasn ocsoenns kypea o eomerpuns na Gazosom yposne v 10—11
KAACCAX HECIHIOTCH:
o (HOPMHPOBAHNG NPCACTABICHHA O TCOMCTPHH KAE MacTH MHPOBOH KVILTYPH W
OCOIHANKE € B3ANMOCRAIN C© OREPYEAMOIIEHM MHPOM
* opMHpoRAHHE NPEACTARNENHA © MHOTOTPAHHHKAX W Tenax BpPAMIEHHA Kak o
BHENIING MATEMOTHYECKIN MOJEIAX, MOIBONAIOMINX ONHCHIBATE I HIVYATH PATHIE
HEOCHHH GEPYRARMLCTO MDA,
s (OpPMHPOBINHE YMEHHA PACTIOIHABATE HA YCPTCHKAX, MOJCASX H B PCRIRHOM MHPE
MHOMOTPAHAHER B TENE BpailcHnE;
*  ORIANCHHE MCTOJAMH  PEIUSHMA  JA08Y  Ha  (OCTPOSHMS  Ha  wioDpamennsx
HPOCTPAHCTREHHBIX PUIyp;
] [I}DPHIIPEIBI]HHE YMCHHA ONEPHPOBRITE OCHOBHLIMH TIOHATHAME O MHOIMOUPAHHHEAX H
TEDAX BEANICHHE H HX OCHOBHEIMH E'B-l]ﬁf."l'l!ﬂh'[l!.;

*  ORIAICHHE AITOPHTMAMH PELIEHHA OCHOBHBIX THNOB 34184 (GOPMHPOBAHNE YMEHHA
NPOBOJIHTE  HECHMKHRIE  IOKATATENLHBIC  PACCYAJEHHA B X0Je  pPelleHHs
I.'TI:FH:DME'TPH HECKHX 3014 | $a1a4 © Ilpﬂ}l.'ﬁ-l'“:ﬂ'liHM L'!EI-..'.'IEPH{H.H HEM,

*  paIENTHE HHTELICKTYAILHBIX W TBOpueckMx  cnocobHocTeill  obyuaminuxcs,
MOFHARATETEHOH AKTHRAGCTH, HCCAEAORATETRCKHX }"h‘[ﬂl}lﬁ, EPHTHHYHOCTH MEITTEHHA]

» ipopmuposanne GYHEUROHAILHON TPAMOTROCTH, PEAEBAHTHON IeOMETPHM: YMEHHE
PACTIOSHABATE NPORBICHIA TEOMETPHYECKHX NOHATHI, ODBEKTOB B 3KOHOMEPHOCTEN B
PCANBHLX EHIHCHHLIX CHTYAIIHAX ¥ OpPH HIYUCHHH JpPYTHX YucOHRIX NpeaMeTos,
HpOSBICHHS JABHCUMOCTEl W 3akoHOMepHocTedl, (opMyIHpOBaTE WX HA H3IBIKE
FEOMETPHH W COLIABATE  TEOMETPHYCCKHE  MOAQIH,  [PHMEHATE  OCBOCHHLI
FEOMETPHMCCKHIT  Anmapar  [UIE  PELICHHA  NPAKTHRO-OPHCHTHPOBAHHMX  3/aM,
HHTEPNPETHPORITE M OUEHHBITE MMNYHCHHBE PEIVILTATRL.

OranurTensHoi ocoDeHIOCTRIO NPOTPAMMLL SRISCTCH BETIONCHHE B KVPC CTCPEeOMETPHI B
HAYANE CIO MIVHESHHA 184, PCIUACMBIX HA YPOBHE HHTYHTHEHOIO OAHAHNUA, H ONPEASIEHHEIM
obpasom OprasnsoBanHan paboTa HAL HUMK, 9T0 COOCODCTBYIOT PA3BHTHIO AOMMYECKOro M
NMPOCTPANCTECHHOIS MLIIODACHHA, CTHMYIHPYCT NPOTCEAMHE HHTYHTHEHEX  [OIpOICCoos,
MOTHBHPYET K AA0LHEHeMy HIVIenno npeamera,

Mpeanourense OTABETCE  HANLIHO-KOHCTPYKTHBHOMY  MeTony ODYO9CHHA, TO ¢CTh
T:EI-]}E'TH"-H:L'HHE IHAHHE HMCIOT B CBOCH OCHOBC 'll}fHI.ZTI]tHHL'IL"I'h np&nm:mumpurmwcmﬁ
AegrensHocT. PAapTHe NPOCTPAHCTRSHHLIX NPEICTARTCHIIT ¥ YHALINXCH B KYPCE CTEpPeOMETPHM
MPOBOANTCA 34 CYET PCICHNA 3A084 HA COVIAHHE NPOCTPAHCTECHHBIX O0pa’loR W aaan Ha
ONEPHPOBARHE NpOCTPadcTBeHHEIMI oDpasamn. Conanne oDpasa nNpoBOANTCH ¢ onopoil Ha
HAT A AHOC TR, @ UITI:].'IIIPDH.HHE {Jﬁ'pﬂ'.iDH — &8 }'li.'J'IL'IHHlK OTRACHCHHA OT HATAHAHOCTH, MBICICHHOMT
HIMEHCHNE Cr0 HEXOIHOMD COQCpEIHHA.

Ocuosuwe  conepwatensinie mwpamd  kypea  «l’eomerpunn v 10-11  knaccax:
aMuororpassmnkms, «llpaMeie n naockocT B npoctpadctaes, « Tena spamedns», «Bexropst u
KOOPAHHATE B NPOCTPAHCTESY. DOPMHPOBAHHE JOIHHCCKHX YMCHIH DACNPEICARCTUR HE TONBKO



Mo COICPEITCIBHEIM  JHHIAM, HO H 0 POZEM DE}'TII:HHJI Hi YPOBHC CpCIHCTD obuero
ODpatOBAHNS,

Conepswanne  oDpajoBanig, COOTBETCTBYIONICE NPEAMETHLIM PETyILTATAM OCEOSHIA
paboucii nporpassel, pacnpeaeniHibiv 1o rogam oByUcHIs, CTPYKTYPHPOBANO Takum o0pazom,
0K OHIACHAE FEOMETPHYCCKHME THOHATHHAN H HABBEAMM OCYINCCTRIANDC L
NoCHSIORATENLIIG W NOCTYMATENLHG, C CORIOIEHHEM NMPHHIHNE  MRSeMCTREHHOCTH, OO L
HOBBIE THAHNA BTIOYATICH B O0ULYIO CHCTEMY IEOMETPHYCCKHX NpeacTarIcHiil o0y aaoumycy,
paciimpan u yrayhuns ef, obpasys HPOUHLIE MHOKECTBEHHBIC CBRIH.

MECTO YYEBHOTI'O K¥PCA B YYUEBHOM ILTAHE
Ha may4enne reoMeTpHn oToIHTCH 2 yaca B Henemo B |1 Knacce, BCcero 3a rojl obyuenns
- 6l yuehHWX vyaca.



COAEFAAHHE YHEBHOI'O KYPCA

11 KJACC

lNosvopenne kypea 10 kaacea

BekTophi 1 KOOPAHHATEL B HPOCTPANCTRE

BekTop Ha miockocTi | B NPOCTPAHCTRE, CRoseHHe 0 BMHTAHRE BEKTOPOR, ¥ MHOMCHHE
BERTOPE Ha uncao, PauiowcHne BekTopa no Tpés HekoMivtaHapHbiM sesTopas. TMpanino
napanienenunesa. Peinenne a1ag, CeRlaniuL ¢ IPHMEHCHREM NPanin JeilcTanii ¢ BeKTopaM,
[pasoyroasnas cHcTeMa KOOpIHHaT B npoctpasceTee, Koopawnars sextopa. [lpocreiimme
3agadn B koopannaTax. Yron seaay  sektopamu, CRaIAPHOE NPOMIBCICHHE BEKTOPOR,
BhrHCICHHE YINOBR MEHIY NPAMBIME H MA0CKOCTAMH. KOOpPaIHHATHO-BEKTOPHBIE MeTON [TpH
PELTEHAH FEOMETPHYSCKHX a1ay,

Teaa ppamenns

LIMnHHAPHMECKAR NOBEPXHOCTL, 00pasyvioline WHAHHAPHYCCKON NOBEPXHOCTH, OCh
HHAHHAPHUCCKON nosepxrocTi. Lnmmsap: ocnosanna o GOKOBAA MOBEPXHOCTE, 0BPATYIOWAS 1
OCE; TAOHANE DOKOROI W NOTHON NOBEPXHOCTIL

Konngeckas NOBEPEHOCTh, Uﬁi‘!iﬂ}l’lﬂmﬂﬁ KOHHY9ECKOH NOBEPXHOCTH, OCkR H BEpPUIHHA
KOHHUCCKOH nosepxHocTH, KOoHYC OCHOBAHWE W BCPIUMHA, ODPa3IYIOINAN W OCh, IUIOILALE
DokoBoit # nonHoil nosepxHocTH. YocuCHHLR KoHMyC 0DpAsyOUIME B BRICOTA; OCHOBAHHA M
DOKOBAA NOBEPXHOCTE,

Cipepa w wap: uesTp, pagmyc, IHAMET]; MIOWALE noBepxHocTH cdepst. Biawmnoe
PACTONMECHHE CHCPB H IIOCKOCTH: KACATEIBHAR NADCKOCTE K CRepe: naomaie cfepe,

Haobpasenne Ten spamenus va naockoctd. Paiséprea nunnnapa n kouyca.

KoMGmaann 1en BpaleHds # MAOTOrpaHHukoR, MHOrOrpaHHHK, ONMHCAHHLIR OKOIOD
'EiII'CIJH'. EEI:IEFH. BITHCAHHAR B MEOIOPAHHHE, WITH TRy BPAaLLICHHA,

Mouwste ob obnéme. OchobHbic CcBoHcTea obDbéMos Ten. Teopema ob  obbéme
MPAMOYTOILHOTO MAPANICISMHIeAs v caeactens wy Hed. Obwuém wnnnnapa, konyca, Oséy wapa
M ILIOUIATE Cifepil.

Hosobuwe Tena B npoctpancise. COOTHOMEHNN MERLY II0UALNMI DOBSPXHOCTEH,
obsémami noaobuwMx Ten.

Cevennn  unnuuapa  (Dapauicieio W NEPNCIIHEYIAPHO  OCH),  CCUCcHNE  KOHyCd
(NAPANNENEHOE OCHOBAHITKD W NPOXOAALIEE 9EPed BEPIUHHY ), CEUESHHA mapa,

ObseMil TEA

Obses npaMoyTonLHOrD napainenemunesa. Obnessl npaMoil npusMel B unannapa, OoseMel
HAKAOHHOH MPHIMEL, THPaMiIL B konyea, Ooses wapa u ook chepul. ObbeMi IapoBoro
CErMEHTA, MMPOROTO CNOH W IAPOROTD CEKTOPE. W IIHTHHIPL.

Ododmanwues nosTopenne



ILTAHHPYEMBIE PE3Y.JIBTATHI

JHYHOCTHBIE PE3Y.ILTATHI

JnunocTisie peIyabTATH OCBOCHHA nporpaMsmil yachuoro opeamera «Maremarikas
XApaKTepHIVIOTCR:

I"pnmnucm BOCIIATAHNNE:

ChOPMHPOBAHHOCTEI)  IPaKAAHCKOR  nosuumn  o0yHaIIErocs  KaK  AKTHBHOTO N
OTRCTUTREHHOTD SIICH pﬂECHﬁE‘HDTﬂ plnec TR, HFI:JIETHE.'IL'HHEM B MATEMATHNMCCERY CHOBAX
PYHEIHOHHPOBANMA  PRAIHYHLIX  CTPYKTYP, SRASHHHA, NpoUeayp rpakianckoro  obmecTsa
{BRDOPE, ONPOCK W NP.), YMEHHEM BIAHMOJIEHCTROBATE € COUMAIBHEIMH WHCTHTYTAMH B
COOTBETCTBHMN © HX (PYHKIHAMA 0 HATHAMCHHEM,

"IWHm‘IEfHﬂE BOCIIHTAHNE:

CHOPMUPOBAHROCTLID POCCHITCKOI MPa#®IaHCKOH HISHTHYHOCTH, YBAKEHHS K NPONLIOMY H
HACTONMIEMY POCCHITCKON MATEMATHEHN, LIEHHOCTHRIM OTHOIEHHEM K JOCTHRECHHAM POCCHITCKHX
MATEMATHEOB W POCCHICKON MaTEMATHUCCKON WKOIB, K HCOONBIOBAHHIO FTHX A0cTiHCHNi B
APYTHX HAVKAX, TEXHONOTHAX, CPEpax IKOHOMIKH,

ﬂ}'lﬂlllﬂ-H]}l!l‘TEEllHﬂl'ﬂ BT TS

OCOAHAHHEM  OVXOBHMX  UeHnocTell  poconiickoro  wapomda:  copMHPOBAHHOCTEID
HPAQBCTHCHHODD CUOSHAHMA, ITHHCCRODD MOBCACHAR, CBAZIHHOTD © MPEETHYCCKHM ITPHMCHCHHEM
,IIDETHHE{.‘HHﬁ HAYEH H JCHTCILHOCTRRY :.-'HE!IDTD; OCOTHAHNNCM THMHODD BEIADL B NOCTROCHMC
YeTOiuHBOTO DYIYIIETO,

FCTETHUCCKOC BOCTINTANNE:

ACTCTHYMCCER A OTHOIICTHHEM [y MHPY, BEITHMHE WICTHEY MATCMATHMCCKHX
IAKOHOMCPHOCTEl, O0OBCKTOB, 34744, PCHICHHE, PACCYAACHHI  BOCHPHHMYMHBOCTLIY K
MATEMATHHECKHM ACICKTAM POTITHYHLIX BHIOR HCKVCCTRA,

DHINYECKOE ROCTIHTARNE:

EMPMHPDE-HHHUCTH-HJ YMOHHA rl]:lHMI’.‘EIiITb MATCMATHYMCCENE  3HIHHA B HHTCpCCaX
INOPOROTD H BesonacHorn l.'lﬁp.']'_iﬂ AHHIHH, OTABCTCTEREHHOIND OTHOLNCHHA K CBOCMY LI0DGHREN
{3roponoe nuTanKHEe, COANAHCHPORAHHLIH PeaHM SAHATHI 1 OTARXS, peryaaphas uingeckas
AKTHEHOCTE); (IHANMECKOND COBEPUICHCTROBAHMA, HPH FHATHAX CHOPTHRHO-OUIOPORH TEIRHO
JEHTENBEHC T,

Tpyaosoe BocnnTanne:

FOTORHOCTRIO K TPYAY, OCOIHAHHEM USHHOCTH TPYAMNODHA; MHTEPeCOM K PAVIHYHEIM
cihepam npodeCCHONANBHON ACHTENRHOCTH, CBAMHHLIM ¢ MATCMATHEOH M &f NPHAKEHHAMM,
YMEHHEM COBCPIIATE OCoIHanHK Bubop Dyayuiei npodeccui i peain3OBLIBaTE CODCTBCHHLIC
SEHIHCHHEREC TUMHLL, FOTOBHOCTRRDY | COocoDHOCTRIO K MATEMATHYCCKOAY Dﬁ-]]ﬂlu!ﬂl!}lm H
caMoolpaIoBaHNK HA TPOTEARCHAN Boeil MHIHA, FOTORAOCTRIO K AKTHEHOMY YHaCTHIO B PEUICHIR
MPAKTHYCCKHX 4084 MATEMATHYCCKOH HATTPARICHHOCTH.

FKOAOTMECKOE BOCITHTAMIe:

:qmpmnpcmmumcnm FEOIOHYECKOH EYIILTYPR, MOHAMAHHEM BAOHAHASE  COIHLTEHG-
IKOHOMHYCCKHX NPOLECCOB HA COCTORHME NPHPOJHOH M COUMAIBHONR CPeibl, OCOIHAHHEM
FACOANBHONO  XAPAKTEPd  IKONOTHMECKHMX  Opodaes;  OpHeHTauMeli  HA  (PHMCHEHWS
MATEMATHYECKWX THAHNA [UIA PeINeHRA 3aiayu B obuactin OKpyRamei cpeiib, IIaHHpoBaHI
NOCTYOKOE H OUENEH WX BOIMOARHLIX IIﬂEﬂE.IlETHHﬁ IR ﬂH‘p}-’?H.E.H]LLIEﬁ Cpeiihl.

LlennocTd HaySHoro noidanms:



CPOPMAPOBAHHOCTBHY  MHPOBOIIPCHHA, COOTBETCTHYIOMILTO  COBPCMCHHOMY  VPOBHK
PAIBHTHA HAYKH B oDIIECTBEHHON NPAKTHER, NOHNMAHHEM MATCMATHHCCKOH HAYKH KAk cipepl
YENOREYECKOH JIEATENLHOCTH, YTANOR &8 PAIRHTHA W THAYHMOCTH JUTA PAIRHTHA [THBITHIAIHA;
ORIUTEHIEM S3IKOM MATEMATHEN H MATEMATHUECKOH KYIBTYPOH Kak CPLACTROM NOTHAHHE M,
FOTOBHOCTLIO OCYINECTRIANT HPOSKTHYIO M HCCACAOBATEILCKY I ACHTCALHOCTE HHAHBHLYAILHO
H B TPYNNE.

METANPEAMETHBIE PE3Y.IBTAThI

MeranpeaMeTiibe perynLTaThl OCROSHHA NporpasMysl yueGnoro npeasdera «MaremaTikay
XAPAKTEPHIYVIOTCH DRITAACHHEM YHHBEPCATEHRIMH Mt T dsa e T LW IR,
VHUBEPCAABHBME  KOMMVHURAMUSHBME  OCTCMBUAMY,  VHESEPCAIBHBLNE  PESVARMUGHBMN
deRcmERM.

1) Viusepeaaninsie noinasamensnsie Oeicmain, o0ecnesusam popytposanig Dasornx
Ko HImMUERREY e O o f-lﬁ_'l"l'ﬂﬁ.iiqll-'i'tw (CReNLe MEHodos ROTHAHIR CKITVRCARITIEND MU
APUMENENNE TOZUNECKIX, NCCTE008@METHORIY OREPAYUL, Vet pabomans ¢ unthopyaiue).

baiogkie J0rHMECKHE TeHCTBHN:

*  BLHIARIATE W XAPAKTEPHIORATE CYIICCTREHHLIE NPIIHAKH MATEMATHYECKHX O0LEKTOB,
NOHATHA, OTHOWEHHT MEXRIY NOHATHAME, (OPMYTHPORATE ONPENENeHHA TOHATHIL
VCTAHARIMBATE CYILECTBCHHBIT npIanaK Knacenpueam, ochosans 1 oDobueHs
H CPABHCHHA, KPHTCPHN TPOBOIHMOTO SHANNS;

*  BOCTIPHHHMATE, (GOPMYTHPOBATE B NPeODPAIORLIBATE CYRIEHHA! YTREPANTEALHLIC W
OTPHIATENLA RS, SAHHIYHRIC, TACTHERIE B obume; VCITORHLIE,

®  BhIHRIHTE MATCMATHYCCKHC JAKOHOMCDHOCTH, B3ANMOCRASIH H NPUTHROPCHHR B QJHFI'HI.
HAMHEIY, HAGMOACHHAN W YTBCPHICHHAX. HPCAIAIATE KPHTCPHH 118 BMMBICHHN
FMKOHOMCPHOCTEH W NPOTHROPCYHEH;

®  ICAATE HEIBOL © HCTIOUILIOBAHHEM AKOHOB JOTVKH, JASAYKTHEHEX W WHIYKTHRHEIX
YMOJAKTOYEHHHA, YMOTRK] FOMEHHI 10 AHANOTHE;

*  NPORMIHTE CAMOCTORTEIRHO JOKITATCIBCTE MATCMATHHUCCKHX YVTBEPKACHII (npaMbie
H  OT [POTHBHOIO), BRICTPAHBATE APryMeHTAUMIO, NPHBOAHTE NPHMEPM |
KOHTPOPHMEPEL, 000CHOBWBATE CODCTRCHHEIS CYRACHHA H REIBOIN,

*  peiDMpars cnocod pewenns yueGHOl Janaun (CPABHHBATE HECKO/ILKO BAPHAHTOR
PLLLICH kA, HHEI'HPE‘H: nanboaee noaxoammmi ¢ vudroM CaMOCTORATENBHO BELNLIEHHEIX
KPHTCPHER).

baioRke HCCAEAOBATEILCKHE TeliCTBHE:

*  HCOONRIORATH BOMPOCE KK HCCMEAOBATENRC K HHCTRYMCHT MOTHAHWA,
POpMYINPOBATE BONPOCH, PHECHPYIOUNE NPOTHEOPEYME, NPODIEMY, VCTAHARTHBATE
HEKOMOE o Jannoe, (OPMHPOBATE THNOTEY, APIYMCHTHPOBATE CBOK NOTHIHIO,
MHEHHE;

®  [pOBOJINTE  CAMOCTOATENEHO CIUIAHHPOBAHHEIH IKCNEPHMERT, WCCHEIOBAHNE 10
YCTAHORICHH KD ocoDeHHOCTEH  MaTeMaTHYeckoro  o0hekTa, ABICHWA, MPpOIEeccs,
BEIHBICHHI TABHCHMOCTEH ME#AY O0BCKTAMMN, HEICHHAMMH, NPOLECCAMM;

*  camocToaTensHo  opaynnposate  oboDIMCHHE M BLBOAK N0 PEIYILTATAM
NpoBReAERHOre Aatmoaenns, HCCIEToRARNA, OUCHHBATE JOCTOBEPHOCTE NOMIYMEHHLX
PEIVARTATOR, BHBOIOR W OoBoGueHIH;



NPOTHOIHPOBATE BOIMOGEHOC DAIBHTHE MPOUCCCA, 4 TAKAC BLELIEHIATE DPCINONECHEN
O U0 PATAMTHN B HORLIY YCIOBIAN.

Patora ¢ mndopymanneii:

BEIHAIH T ."Eﬂl.IHIIH'IH HHlbiJFHHIIHH. JAHHBEX, HEODXOAUMAIX JUTH OTBETA Ha BOIIPOC o
IUIH PELEHIA 3a0a41;

BEOHPpATE  HHGOPMALINID W3 HCTOMHHKOR  PAVIHMHLIX  THIOB,  AHATHIHPOBATE,
CHCTEMATHIHPOBATE H HHTEPIPETHPOBATE WHPOPMAIHIO PAITHYHMN BHI0B W dopsm
NPeICTARIEHHS;

CTPYKTYPHPOBATE  HHGOPMALMKD, npesctasiate of B pauimdHby  dopmax,
HLTIOCTPHPOBATE TPAHICCEN;

OUSHHBATE  HANERHOCTE  HHPOPMALAN 110 CAMOCTOATENRHO  ClHOPMYIHPOBIHHLIM
KPHTEPHAM.

2) Yuusepcaisnnie KOMMYNEKGMUSHME QEOcmenus, obecneyusaion chopuuposaiioci
COYULTHHMY NABWKOS OOVHaNUIHXCA.
Obmenne:

BOCTIPHHAMATE B EbﬂPH)"JHiFﬂHET!: CYHACHHA B COOTRETCTAMH C YCIOHHAMA H LETAMY
oDIIEHHA; ACHO, TOYHO, IPAMOTHO BRIPEEATE CBOHY TOYKY SpCHHA B OYCTHRIX H
MHEBMEHHLIX TERCTAX, JABATE NORCHEHHE N0 XO4Y PEIICHNA JUIAH, KOMMEHTHPORATL
MOTYUCHHEIR PEIyILTAT;

B XOe 0DCYRISHNS TAIARATE ROTIPOCK MO CYMECTRY ODCYAIAEMOI TeMbl, Npoiaessl,
PeIlAEMOl TAAYH, BRCKAILIBATE WIEH, HILENCHHLIE HA MOHCK PEIICHHS, CONOCTARIATE
CROM CYRACHNA ¢ CYRACHHAMME APYTHX YHACTHIKOR AHAA0rA, OOHAPYRHBATH PALTHMHE
H CXOACTBO NOIHLNA; B KoppekTHol dopsme GopMyaHpOBATE PAIHOIIACHA, CBOH
BOTPARCHIA,

NMPEACTAIATE PEAVIRTATR PEIUCHAA JAMAYH, MKCTCPHMEHTE, HCCHSOBIHHA, NPOLKETE,
CAMOCTORTENBHO BHIOHPATL OPMAT BRICTYIUICHHA © YHETOM 30084 TUPEICHTALMN N
ocobDeHHOCTCI Ay AHTOPHH.

Corpyannyecrno:

NOHHMITE B HCAOILIOBATE IPEHMYILICCTRA KOMAHIHON 1 HHIMBIIYAILHONR paboTsl nph
PeUICHHM Y9eOHBX 31849, NPHAHMATE UCTb COBMECTHON ACATCNLHOCTH, ILIAHNPOBATE
OPTaHMIAHID COBMCCTHON padoTwl, pacnpei¢iaTs B pabotr, J0rOBAPHBATLCH,
ODCY#RAATE MPOLCCe M PEIVILTAT paboTe; obobmAaTh MHEHHA HECKONLENX MIOACH;
YVYACTROBATE B IPYINeELX Qopmax paborsl (obcyvaaenna, 00MEH MHEHNI, «MO3IrOBRIE
ITYPMBIN 1 HHBIE ), BEITOIHATE CBOK HACTE PABOTE W KOOPIHHHPOBITE CROM JCHCTHIN
¢ APYTHMH WICHAMN KOMAHILL; OLCHHBATE KAYECTBO CHOCID BEAALA B o0unit npoaykr
N0 KPHTEPHAM, ChOpMYTHPOBAHHEIM VIGCTHHEAMHE B3aHMOACHCTRIE,

3) Vuusepcainnme pesyanmusnste dencmeis, oDecnequsam (hoparposane cusicioeny
VMR OROK 3 CHIRENH B HOaahikos TR o,
CaMoopranmsammn:

COCTARASTE MAAH, ATTOPHTM PelieHia 3a0aun, BROHpaTE cnocol pemerns ¢ yuétom
HMEIOIHACA PECYPCOB 1 CODCTBEHHLIX BOIMOKHOCTEIL, ApIyMEHTHPOBATL §
KOPPEKTHPOBATL BAPHAHTE PEEHHi ¢ YHETOM HOBOH HH(OPMALTHHN.

CaMoRonTpois:

AIACTL HABLIKAMMN NOIHABATENLHON peUiekcHl KAk OCOMMANHA  COBEPINBEMEIN
GEHCTRHA W MBICTHTEALHBIX [POLUECCOB, WX PEIYILTATOR, BIANETE chocobaMn



CAMOITPOBCPEH, COMOKOHTPOAN NPOLCCCE W PESYALTETA PCLICHHA MATCMATHUCCKOT
TN,

*  (IPEARAASTE TPYIAHOCTH, KOTOPRE MOTYT BOOAHHERYTE 1P PETISHAH J3T39H, BAROCHTE
KOPPEETHALL B JEATCNRHOCTE HE OCHOBE HOBLLY ODCTOATENLCTR, JAAHHRIX, HATICHHLIX
GIIHOOK, BLABRICHHKX TPYIHOCTEH;

*  OUEHHBATL COOTBETCTBHE PEIVARTATA UWEMH M YCIOBHAM, OOLACHATE TPHYMHALD
MOCTHAKEHHS HIH HENOCTHREHHS PEIVILTATOR JSHTENLHOCTH, HAXOIMTE OWHDKY,
[EABATE DUEHKY NPHOGPETEHHOMY OTRITY.

NMPEIMETHBIE PE3Y.JILTATHI

11 KJACC

OnepuposaTh NOHATHAMH; ITHAHHAPHYCCKAN TOBCPXHOCTE, 00Pa3yIOUINEG IIHIHHIPHNMCCKOH
MOBEPXHOCTH, WHAHHIP; KOMHYECKAN NOBEPXHOCTE, OOPATVIOWHE KOHMYECKOolH NOBEPXHOCTH,
KOHYC; CIEpHYeCcKas NOBEPXHOCTE,

Pacnosnasars Tena BpatcHns (UHIHAIP, KOHYC, chepa i wap).

OORACHATE CNOCODR NOTYYMEHHS TEN BPALICHIA.

KaacenpmumposaTh RIAHMHOE PACTIOIOKEHHE CHEephl 1 MIOCKOCTH,

Onepuposarts NOHATHAMK, WAPOBOR CErMEHT, OCHOBAHWE CErMEHTH, BRICOTA CCIMEHTA;
IWAPOBOI CAOH, CCHOBIHAE LIAPOBOIO CAOH, BRICOTH IHAPOBOTO CA0A! LIAPOBOH CEKTOP.

Brruncnate obnému 1 TETOIa HEHCPHEIDETEI_!. TEN BPAINCHHA, MEOMCTPHYMCCKHE TEd C
npUMeHeHnenM QopMy.

Onepuporats MOHATHAME, MHOTOIPAHHMK, BOMcanbsil B cdepy u onmcannwii okono
cihepi; chepa, BIHCAHHAN B MHOTOMPAHHHE IWIH TEIO BPAILCHHN.

Briqucnsarh coOTHOMENHA MERTY NIOIIAISMH NOBEPXHOCTEl 1 00BEMaMH TIO0DHEIX TE.

Haobpakars wiydaeseie QUIypsl OT PYEW M C NPEMEHEHMEM (POCTRIX 9epTERHBYX
MHCTPYMEHTOB,

Brinoumars (BKHOCHEE) MA0CKHE YCPTERH HI PHCYHEOR NPOCTLIX 00BeMunx dwryp: ana
CBCPXY, cOOKY, CHHIY; CTPOHTH CCUCHHA TEA BPAICHHA.

Hannekars, MHTEPNPETHPOBATE W NPEODPAIOBLIBATL HHQOPMAILNID O HPOCTPAHCTECHHBIX
FEOMETPHYCCKHN (PHIYPax, NPEICTABICHHYIO HA YCPTEHAN M PHCYHKAX,

OnepuposaTs MOHATHCM BEKTOP B NPOCTPARCTEE,

Brimomars IIEI"IL'-T!.HI CADMEHHA BEETOROR, BLIYHTANHA BEKTOPOR W YMHOMEHHE BEKTORG
Hl HHCAD, OFRACHATE, KAKHMH CRORCTEAME OHI 0Daa1aK0T.

[TpusMeHnTS NPAaBKIO NAPALICICTHNGLA,

Onepnposats DOHETHAMA. JCKapTOBR KOOPAHHATHEL B NPOCTPAHCTEE, BEKTOP, MOJYIbL
BEKTOPA, PABCHCTEO BEKTOPOR, KOOPAHHATHE BEKTOPA, YIOJd MEHIY BCKTOPAMH, CRAISPHOE
NPOHIBEIEHHE BEKTOPOR, KOUUTHHEAPHLIE i KOMILTAHAPHKIE BEKTOPLL.

Haxomurs cyMMY BEKTOPOB I OPOMIBCACHNC BEKTOPA HA MHCA0, YO MCHIY BCKTOPAMM,
CHATAPHOS MPOH3BCICHHC, PACKELTLEATE BCETOPR N0 ARYM HCROIIIHHCAPHLIM BCRTOEM.

3anasath NIOCKOCT: YPARHEHHEM B JECKaPTOBOH CHCTEME KOOPIHHAT.

llpasenaTs  reoMeTpibeckie  (akThl  ANA  PEUICHHS  CTEPEOMETPHYMECKHX 384,
NPT IAraRIIHE HCCRINIBED LHIRN0E PCIICHHA, CCIH YOIdBHA NPHMOEHCHER 330EHL B HBHOMH

thopae.



Pemates npocTeiimme reoMeTpHMEeCKHe 303841 HA NPHMCHCHHE BOKTOPHO-KOOPIHHATHOMD
METOIE.

Pemars jalaun Ha JOKAIATENLCTBO MATEMATHYECKHX OTHOIWEHHA M HAXOMIEHHE
FEOMETPHYCCKNY BEIHMHH 10 0DPasiaM Wid AIropuTMaM, NPHMEHAR WIBCCTHRIC METOOW 1TPH
PEMCHHH CTAILTAPTHLIY MATCMETHMCCKHX 3004,

[NpusensTs npocTeliiide NPOrPAMMHLIE CPEICTBA H  VIEKTPOHHO-KOMMYHHKAIIHOHHEE
CHCTEMEI NPH PEILSHHH CTEPLOMETPHYSCKNX 3814,

[TpHBOAHTE  DPHMEPR  MATEMATHYMECKHX  BAKOHOMCPHOCTEH B  OPHPOAE M HHIHM,
PACTIOEHABATE [TPOABICHAS 3AKOHOR TCOMCTRHA B HCKYCCTRC,

HPHHEIHITE MIATYYSHALIE THOHHAA Hd OPAEKTHES. GHETHIHPOBITE PEilhHLIE CHTYIIHH H
MPHMEHATE  HIYMEHHBE NOHATHA B OPOLIECCE  NOHCKA  PEIIEHHA  MATEMATHYECKH
ChopMYIHPOBAHHON NPODACMBL, MOACTHPOBATE PEAILHBIC CHTYALHH Hil H3BIKE TCOMCTPHM,
HCCACAO0BATE NOCTPOCHHBIC MOMCHH © HCNNILIOBAHHCHM FCOMCTPHUMCCEHX NOHATHI | TEOPCa,
AnnapaTa :].HI'E'E[}H; PEAThE MPAKTHYECKHES FTA0EYH, CRITANHLIE C HAXNMGETENHEM TeOMETPRHYECKHX
BEHUHH,

Buiqicaats oObEMB 0 MIOLUAAH MOBCPRHOCTEN MHOTOIPAHHHEOB { NPHEMa, NHpaMiia) ¢
npuMeHcHIeM GopMy T BLIMHCIATE COOTHOICHIN MEHTY NIOMAIAMN noBepxHOCTEH, o0BREMamMi
noaobHEIX MHOMTPAHHHEOR,



TEMATHYHECKOE ILTAHHPOBAHHE

Lg%}

[

11 KJACC

Hanmenosanne paiiesos n
TEM HPOrpaMmMisl

Ne n/n

[Mowropenne kypea 10 kancca

Bextope 1 KOOpPAHHATE B

MPOCTPAHCTRE

Tena spamenns

OOBEMBI TEN

Howtopenne, obobuenne,

CHCTEMATHIALINA THAHNI
OBIIEE KOJIMYECTBO YACOR 11O
MPOrPAMME

Koanuecrso vacon

Beero

I8

20
|9

fh

Kompoasnsie
paboTh

[

MpakTuicckne
paboTia



NOYPOYHOE ILIAHHPOBAHHE

Coaepmanne MaTepHaia Koua-no
Ne Vpokos
n'n
14 Mostopenne kypea 10 kiacea. Beoanstil kourpois. 4 waca
Meron koopannar & npoctpancree. 18 qacon
5.6 | llpssmoyronsHas cCHCTEMA KOOPAHHAT B IPOCTPANCTRE. 2
7.8 | KoopanHars sektopa 2
910 | Comib MERITY KOOPIHHATAMNE BCKTOPOR B KOOPAMHNTAMH TOMCK 2
11, | Mpocreiume sanaam 8 KOOPARHATIX 2
12
13 [TpocTeitimne 3amaai B KOOpAHHATAX |
14 Kowrponstan pabora Ne | l
no Tese « KoopannaTsl TOUKN W KOOPIHHATE BEKTOPAN
15 Vron ses 1y pextopami. CRLTEPHOE NPONIBEICHHE BEKTOPOR |
I6 Yron mesxay sexropasil. CKLIApHOE NPOIIECIEHNE BEKTOPOR 1
17- | BelMucacHne yrios Mesiay npeMeiMi o IOCKOCTRM. 3
1% lMosTopenie BONPOCOR TEOPHH W PElICHHE 1a144
19
20 Jpwwennsa. Lenrpansnan cumserpun. 3eprainian cCHMMETPHA, 2
21 Oceran cnmmerpus. Tapauiensnnii nepenoc.
22 Konrponsnas paboraMe2 no teme «Meton koopannar B 1
NPOCTPAHCTRE
sannap. Konyelllap, 20 uacon
23 HousTHe mHAHHIpa |
24 Lnnnzp. Pemenne sazay 1
25 Tnomans nosepxXHoCcTi IMUTHAIPa 2
26
27 Konve |
28 KoHye, muoimais NesepxHocTH KORyca |
29 YeeueHHR KOHYC. 2
30 [Tnomans NOBEPXHOCTH YCCHEHHOID KOHYCH
31 Cipepa n wap. |
£ ¥4 Baanmnioe pacnoioienine ciephl § MI0CKOCTH [




KacatensHan naockocTs k cepe, vpasHenne cepn.

13 IMaomans chepu 2
34
35 Pazunie saiavum wa MHOTOTPEH KN 3
36
37
38 Pemenne 3amd5 Ha LAIHEIP, KOHYS W 0Ep. 4
39
40
41
42 Kowrponsuas pabora Ne 3 |
no Tese o Tena BpalEnHsps
Odiisemi Te. 19 wacos
43 MousTne obuema. 2
44 OiBem TPAMOYTOORHOTO NAPANIeIenHTea,
45 O6nesM NpAMOIT MPHIMEL, OCHOBAHREM KOTOPOI SHIgeTcs |
NPAMOYTOIBHEL TPEYVIOIBHME,
46 Ofnes npaMoli npHass 2
47
48 Ofnem 1HImmapa 2
49
S0 Brianenenne o0LeMon TN ¢ NOMONIEK HATENPLIR 2
51
52 OObeM HAKIOHHONR NPpHIMEB 2
53
54 ObLeM IHpaMiIL l
55 ObLeM Konvea |
56 Konrponsias pabora Ne 4 no reme «O0beMmbl npHIsMEl, NHPaMRIL, l
UHAHHIPA, KOHYCax.
57 Obnew 1mapa l
58 OOheM [MEpOROIO CCrMEHTR, IAPOBOTD CAOR, HIAPOROTD CCRTOPA |
a9 PettieHine 3aa4 no resim d
6l #ODLEMEL TEMH
(1] Kontpoasnan pabora NeS no remam «Obnemm e |
62- | lNosropenne. 7
6% Hrorosas konTponsias paboTa




