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NOACHHTE TBHAH ZANHCKA

PaGodas nporpamma yaednoro kypea «l eomerpuas GaloROTo YPORHA LR O0YHAIOUDNXCH
10 —11 gnaccos pazpaborana Ha ocHobe DEAepaILHOID NOCYIIPCTREHHOND OOPATOBATENLHOM
crangapra cpeanero obmero obpatosaHMs, ¢ YUETOM COBPCMCHHLIX MUPOBRIX TpehoBanmi,
NpeILARISEMEN K MATEMATHYECKOMY 00paioBannig, W TPAINIMA poccHiickoro ODPaioBRanus.
Peammiaums  nporpammiel  0DeCHEYHBICT  OBIMICHWE  KIOYEHRIMM  KOMISTEHIIMAMY,
COCTARMMOUIMMH OCHOBY JUIA COMOPAIBUTHE W HENPEPRIBHOIO ODPa30BAHMA, LEIOCTHOCTH
ﬂﬁlllﬂﬁ}'ﬂhﬁ’pﬂﬂm., JHMHOCTHON W OSHABATCALHOTD PAlSBHTHA JIHMHDCTH DE}"‘IE.I'D]I.IHIEH.

HEJTH H3YYEHHA YHEBHOTI'O KYPCA

Banocts yuebuoro kypca reoMcTpHH HA YpPOBRHE cpeamero obmero odpazoBaHHA
0OYCIORICHA NPAKTHHECKOH 3IHAMHMOCTRID METATPCIAMETHEIX H NPeJAMETHMX PeIyILTaATOR
OBYHEHHA TCOMETPHH B HANPARICHHH AHYHOCTHOTO PassiTHa obyqaionIvxca, GopMupoBanig
PYHEUHOHAABHON MATCMATHYCCKOH TPAMOTHOCTH, HIYUCHHR APYIHX Y4eDHBIX AHCUMILITHH.
Pussrmie ¥ obydqaminuxcs NPaBRIBHEIX NPEICTABICHHA O CYNIHOCTH H NPOHCXOMICHHH
repMeTpHuecknx abeTpakumil, COOTHOIICHII PEAThHOTO H HISLILHOTO, XapakTepe OTPAmEeHH
MATEMATHYECKON HAYKOH ARJICHHH 1 NpMISCCoR PEAILHOTD MHPA, MOCTE FOOMCTRIEI B CHCTCME
HAVE M POAH  MATCMATHYECKOTO MOILIHPOBAHHE B HAYMHOM NOTHAHHH W B NPAKTHEES
enocoGeTBYeT  (POPMUPOBAHHID HAYYHOIO MHPOBOIIPEHHN YUAIIMXCH, 8 TaKKE KauecTs
MBILIAEHIA, HEODXOINMEIX 118 AJaNTAUHH B COBPEMEHROM obillecTne.

F:nue-mun ABIAETCA OJHUM W3 DA3ORRIX NpEIMeToR Ha YPOBHC CPCIAHCTO ofmero
oOpaloBaHNE, TUK Kak OOCCHCUMBACT BOIMOKHOCTE MIYYCHHN KK JHCUMILIHH SCTeCTREHHO-
HAYHHOR HANPARICHHOCTH, TAK W IYMAHHTAPHOH.

Jorwyeckoe MulieHne, GOPMEPYEMOE TP HIVYEHHH ODYHAIONIMMHCE NORATHIHLIX
OCHOB  FCOMCTPHHE H OOCTPOCHHH  HCTIOYMEN  JO0THYCCKHY }'T‘Hi.'f!il'i'..'.lﬂl-ll{n B XOAc pPoilCHHA
FEOMCTPHUCCKHX R, YMCHHC BBUIBHTATE M ONPOBCPIaTh THOOTCIR  HENOCPEICTREHHO
HCNOILTYIOTCH NPH Peiiendd 3a1a4 eCTeCTBeHHO-HAYYHOID [HKAA, B YacTHOCTH HI Kypoa
e,

YMEHHC OPHEHTHPOBATHCH B IIPOCTPAHCTEE HIPACT CYIIECTREHHYIO POJIb BO Beex obaacTax
ASHTENLHOCTH MetoBeka, OPHEHTALHA YEN0BCK BO BPCMCHH H NPOCTPAHCTEE — HeobXoaMMoe
YCAOBHE CT0 COUHLTEHOTO OLTHE, GOPMA OTPAKEHIA OKPYEIOMIEI0 MHPL, YCAOBHE YCOEHTHOTD
MOEHAHHS H AKTHBRHOI Hpeﬂﬁpﬂmﬂiﬂlllﬂ AERCTBHTENLHOCTH, niIEDHFﬂHﬂHHE
NPOCTPAHCTBEHHBIMH oDpasamMi 0DLEIHHAST padthbie I yaebHoN i TpyaoB0oi ACHTEARHOCTH,
ARAHCTCH  OZHHM W1 NpodLcCHOHATRHD BOEHLIX  KAMCCTE, NOITOMY OKTYANRHZ 387243
thopmipoBaiia ¥ o0YHaIOIIHACH NPOCTPAHCTREHHOND MMILTEHHR KK PaiHOBIIHOCTH ofpainoro
MEIITEHHA — CYHIECTREHHOTO KOMMOHEHTA B NOATOTOBKE K NIPAKTHYECKOR JEATENLHOCTH No
MHOMHM HATPERTCHHHEM.

Heas ocsoenna nporpasysl yaebroro gypea «lcomerpuay na bazosoM yposre obyueHms

obumeobpazosatensioe B 0ORIEKYNRTYPHOE PaIBHTHE 0DyqaomMxcs uepes obecneucHHe
BOIMOAHOCTH nwmﬁpﬂ‘cl—mﬂ H HCNONLIOBAHUA CHCTEMATHYECKHX TEOMETPHYUECKHX THAHHA N
aeiicTamil, cneun(uaHbX reOMETPHN, BOIMOKHOCTH YCNEIIHOTO NPOIoLEeHIA 00palosaHia no
CHCHHATBHOCTAM, HE CERHNBM C NPHIKTUIHEIM HCNOTBIOBAHHCM TCOMCTPH,

Iporpassa no recMeTpiy B Ba30B0M YPORHE NPe/IHAIHAYEHA A8 00y aoIIHXCH cpeanei
RO, HE  HCITRIThRIBARIINY  IHAUNTEIhRHBI MWEIIHEHHH Ha YpPOBHE OCHORHOID obuero



obpasosannn. Takum obpasom, obyumommnecs Ha 0ATOBOM YPOBHE HONMHB OCBONTE ODINE
MATCMOTHYCCKNT YMCHHA, CRATAHHLIC CO EI'IEI.IIIE]:I]-IHEE TCOMCTPHH H HEDﬁKmHLIE JUIH SKHAHH B
cospemennom obuectae, KpoMe 31010, ol HMSIOT BOIMOKHOCTE WIYINTE TEOMETPHI0 Dojlee
rayboko, ecnn B JaikHeiimes BOIHHKHET HEODXOAMMOCTE B FEOMCTPHYCCKHN THAHNAN B
APECCHOHAIBHON JCHTEILHOCTH,
ﬂmm[‘““ﬂ LN GCROSHHA IMPROIPashik obecneunsaeTcy PEMISHHEM COOTRETCTEYHOIIIHX
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
* opMIpoRAHHE NPEACTARNENHA O MHOTOTPAHHWKAX W TENAX BPAISHHA KAK O
BRHENR NG MATEMATHYECKIN MOJEIAX, MOIBONAIOMINX ONHCHIBATE # HIVYATE PATHIE
HEOCHHH GEPYRARMLCTO MDA,
s (OpPMHPOBINHE YMEHHA PACTIOIHABATE HA YCPTCHKAX, MOJCASX H B PCRIRHOM MHPE
MHOMOTPAHAHER B TENE BpailcHnE;
*  ORIANCHHE MCTONAMH  PEIISHMA U184 Ha  (OCTPOeHMS  Ha  wobpamennsx
HPOCTPAHCTRECHHBIX Uy P,
] [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 PEIEHHA OCHOBHBIX THNOB 34184 (GOpMHpOBAHNE YMEHHS
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 MLIITUTCHHA,

» ipopmuposanne GYHEUROHAILHON TPAMOTROCTH, PEAEBAHTHON IeoMETPHM: YMEHHE
PACTIOSHABATE NPORBICHIA TEOMETPHYECKHX NOHATHI, ODBEKTOB B 3KOHOMEPHOCTEN B
PCANBHLX EHIHCHHLIX CHTYAIIHAX W OpPH HIYUCHHH JpPYTHX YucOHRIX NpeaMeTos,
HpPOSBISHHS JABHCUMOCTEl W 3akoHOMepHOCTel, QOpMYAHpPOBATE WX HA AILIKE
FEOMETPHH W COLIABATE  TEOMETPHYCCKHE  MOAQIH,  [PHMEHATE  OCBOCHHLI
FEOMETPHMCCKHIT  Anmapar  [UIE  PELICHHA  NPAKTHRO-OPHCHTHPOBAHHMX  3/aM,
HHTEPNPETHPORITE M OUEHHBITE MMNIYHCHHBE PEIVILTATRL.

OranurTensHoi ocoDeHNOCTRIO NPOTPRMMEl ARISCTCH BEIIOYCHHE B KVPC CTEPEOMETPHI B
HAYANE CIO MIVHECHHA 184, PCIUACMBIX HA YPOBHE HHTYHTHEHOIO OAHANNUA, H ONPEAEIEHHEIM
obpasom OprasnsoBanHan paboTa HAL HUMK, 9T0 COOCODCTBYIOT PA3BHTHIO AOMMYECKOro M
NMPOCTRPANCTECHHOIS  MLIINACHHA, CTHMYIHPYET TPOTCERAHNE HWHTYHTHEHLIX & [IPpOIICCCDn,
MOTHBHPYET K A0LHefeMy Hiyiaenno 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 NPOCTPAHCTREHHLIX NPEICTARICHII ¥ YMALIHXCH B KYPCE CTEPeOMETPHM
MPOBOANTCA 33 CYET PEIICHNA JA0aY¥ HE COVIAHHE MPOCTPAHCTECHHBIX OOpAIOR W 3a1aY 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
HIMEHCHNS €TI0 HEXOIHOMO COQEPEaHHA.

Ocuosuwe  conepwatensinie mwpamd  kypea  «l’eomerpunn v 10-11  knaccax:
aMuororpassmnkms, «llpaMeie n naockocT B npoctpadctaes, « Tena spamedns», «Bexropst u
KOOPAHHATE B NPOCTPaHcTBSY. POPMHPOBAHHE JOIHYMCCKIX YMCHRI PACHIPCICARETCR HE TONRKO



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

Conepswanne  oDpajoBanig, COOTBETCTBYIONIEE NPEAMETHLIM PETyILTATAM OCEOSHIA
pabouc npoTpaMsel, PAcTPeacHCHHBIM 110 FOJAM ODYIEHHA, CTPYRTYPHPOBAHD TAKHM ODPaiom,
0K OHIACHAE FEOMETPHYCCKHME THFHATHHA H HABBEAMM OCYINCCTRIANDC L
NoCHSIORATENLIIG W NOCTYMATENLHG, ¢ colnoneHHes MPEHHIHTG TPESMCTHEHHOCTH, qTO0L!
HOBLIC SHAHHA BENIOHATHCH B -DEIII.}-'H} CHCTEMY MEeaMETPHYECKHX IIF!EJ!I.L‘TEIUIEHHH Uﬁ}nlﬂlﬁ'llml}[l:ﬂ,
paciimpan u yrayhuns ef, obpasys HPOUHLIE MHOKECTBEHHBIC CBRIH.

MECTO YYUEBHOI'O KYPCA B YYHEBHOM ILTAHE

Ha wayvenne reomerpin oTeoanTes 2 vaca s neneno a |0 knacce.



COAEFAAHHE YHEBHOI'O KYPCA
10 KJIACC

MpaMbie # LIOCKOCTH B IPOCTPANCTBE

Ocnosnkie nonsTia crepeomerpun, Touka, npasas, mwaockocTs, npoctpancrae, [onsmie
00 AKCHOMATHYECKOM NOCTPOSHNN CTePeOMETPHMN. AKCHOMB CTEPSOMETTIHH W COSCTRHY M HMX.

Baanmnoe PRCIIOIECHHE [IPAMBY B NPOCTPAHCTEE. NCPCCCKARMIHCCR, ITPHNTITCILHEE 1
ckpempBaiompecs  npavsie,  [lapanaensHocTs NPAMBIX W IUIOCKOCTEH B NpPOCTPaHCTBE:
NapUUieiLiGe NPAMBE B NPOCTPANCTEE, NAPANNEALHOCTE TPEX NPAMBIX, NEPLISIRHOCTL
NPAMOA W TUIOCKOCTH, YTkl © CONanpPaBIeHHkIMI CTOPOHAMI, YTOU MERIY NpPAMEIMI B
mpocTpadcTee.  [lapaaneasHocTs  MAOCKOCTEH: NApLIIEILHBIE  IWIOCKOCTH;  CBOMCTRA
mapwiensunx naockocteil. [pocreiinme npocTpancTecHAbIe PHIVPLI HA IUIOCKOCTH TETPAIIp,
Ky0, Mapanielenunel; nocTPOeHne cevenit.

nEPIlEHmEH}‘JIHFHl'H'.‘Th Ilpnr-mﬁ B THIOCERCTH, NEPNEHIHEYIHPHLIC  NPAMEIE B
MPOCTPAHCTEC,  PHMBIC  [APATUIRABHEIE H  NCPROCHIHEYAPDHBMS K INIOCKOCTH,  MPHIHAK
NEPHEHANKYASPHOCTH NPAMOTT B MI0OCKOCTH, TCOPEMA O NPAMOH NCPRCHINKYARPHOH NAOCKOCTH.
YIan B NPOCTPAHCTRE, YOO MERAY TPAMOA 0 IIOCKOCTRIO, JIBYTPAHHEIN yrom, auHeiinuii yroa
JABVIPAHHOTD Y. ntlﬂlﬂl—[.l[HH}"JHlp 0 HAKNOHHLIE, PACCTOAHHS OT TOYEH [0 MAGCKOCTH,
PACCTORHME OT NPAMOIL 10 NAOCKOCTH, Mpockin Gurvpsl Ha naockocTs. [lepreHankympHocTs
MAOCKOCTEN:  NpHIHAE  NEPHCHIHKYIRpHOCTH  Asyx  nnockocted.  Teopema o 1péx
MepneInKyIgpax.

Muororpansukm

MonstHe MHOTOrPAHHMED, OCHOBHBIC WIEMCHTE  MHOTOIPAHHMEDL, BHOYEILE N
HEBBINYKILE MHOTOTPAHHHKR; paisépTa Muororpanueka. [Tpuasa; a-yroiasHas npussa; rpasn
HOOCHOBRHIE IPWIMLL TIPAMAA M HEKTOHHAR TPIAMED; SOKOBAS W NOIHAE NOBEPXHOCTE TIPHIMGL
"H-]:!H.‘I.IIL"HE!IIHIL"-..'.L I1DHME}}"I1'IJII1HHﬁ napanaenenunen w ero cpolicrea, [upamuiaa: n-yroibHas
MHPAMHIAR, TPAHH M OCHOBAHHE NHPAMWILL DOKOBAR W MOUHAS MOBCPXHOCTL  TTHPEMIIILL
NpasiILHAS W yceuSHHAS nupaMuis.  DneMenThl  OpHaMel 0 oupasisi  pasnasie
MHOTOTPEHHEEN: TOHATHE NPABHILHOMG MHOTOTPAHHHKA; NPABHIEHAA NPHIME H TPABHILHAS
MHPEMMIIA; IPABIIBHAR TPEVIONLHAR IHPAMILILA W IPaBHABHBI TeTpasap; kyd. [peacrasnenne o
NPABHILHELX MHOTONPAHHHEAR: OKTA3IP, A0ACKA3IP H nKocasap. CeqcHus MpHIMsl 1 NHPaMHILL

CHMMECTPHA B NPOCTPAHCTEE. CHMMETPHE OTHOCHTEALHD TOYKH, MPAMOi, NIOCKOCTH.
INeMEHTH CHMMETPHH B ITHPAMIIAX, TAPLLIEISTIHNEAN, TPARRILHE MHOTOTPAHHIKX.

Briuscnene MIeMEHTOR MEOrOrpanHnkos: pébpa, auarodan, yras. Thhomass Gokosodi
NOBEPXHOCTH H NOIHOI NOBCPXAOCTH MPAMOIT MPHIMB, MNONA1E OCHOBAHMI, Teopema o DOKoBOH
noBepxHocTH npasMoil nprassl, [lowans Gokopoll NOBEPXHOCTH H NOBEPXHOCTH NPABHILHOH
MHPAMHILL, TEOPeMa o naomanH yeeséunoi nupasist, [Nowamie ob obnéme, OOBEM nHpaMiILL,
PIraMb,

Mogobuwe Tena B npoctpancTse, CoOTHOWCHHA MEHRIY NIOWATHMH NOBEPXHOCTCH,
O0BEEMAMH TOAOOHBIX TE,



ILTAHHPYEMBIE PE3Y.JIBTATHI

JHYHOCTHBIE PESYJIBTATHI

JIMMHOCTHRIE PEsyIbTATH OCBOCHHA nporpamMsl yueGuoro npeamera «Matemarugan
XAPAKTEPHIYIOTCH,

rpl'ﬂﬂllll'ﬁﬂf BOCITHTHNRE:

-El[l}ﬂpHHpﬂE-HHl[Ul:‘.l'bH‘l IPRAIAHCKON  DO3HUHH  ODYVHAIOIENOCR  KEK  BKTHBHOIO M
OTBETCTRCHIOTO MICHA POCCHCKOro obIIecTsa, NPEACTARACHHEM O MATEMATHYCCKNX OCHOBAX
(PYHEUHOHHPOBAHIA  PAAAHYMHLIX CTPYKTYP, SBNeHHl, npoueayp rpasaanckoro  obmecrsa
(BeIDOpsl, ONPOCK W TIP.), YMEHHEM BIAHMOCHCTROBATE ¢ COUMANBHEIME WHCTHTYTAMH B
COOTBETCTEAHM C WX (PYHKLHAMN B HATHAYCHHEM.

Marpuornueckoe BOCINTANNE:

CPOPMHPOBAHHOCTEI POCCHACKON MPAOKIANCKON HISHTHYHOCTH, YBLKCHHS K MPOLLIOMY H
HACTORILEMY POCCHHCKOH MATEMATHEN, UEHHOCTHRIM OTHOWEHNEM K JOCTHHKEHHAM Fl.'ﬂ.‘l.‘ltﬂﬂ EHX
MATCMATHEOB H POCCHICKON MATCMaTHUCCKOH MIKOAB, K HCMOABIOBAHHID ITHX NOCTHHMCHHNA B
APYTHX HAVKEX, TEXHONOIHAX, Cepax IOHOMUKH,

JyxoBHO-HPABCTEEHHOID BOCHHTANNS:

OCOTHAHHEM  JIVNOBHBMX  LEHHOCTEH pﬂccuﬁcmm Hap, Ell}L}DHH]lDBHHHDETbHJ
HPABCTBCHHOMD COSHAHMA, FTHYMCCKROMD MOBCICHHAA, CBATMHHOIG C MPAKTHHCCKRM TPHMCHCHRCM
AOCTHACHHE HAYKH H JCSTENLHOCTRIO YUEHOIO, OCOIHAHHEM ITHUHOID BEIALA B NOCTPOCHHE
YCTOMHBOTO DYIYIIErND.

ICTETHYECKOC BOCHNTARNE!

ICTCTHYCCKHM  OTHOWICHHEM K MHPY, BEIKMAA  CTCTHKY  MATCMETHUSCKHX
IAKOHOMEPHOCTEH, O0LCKTOR, 38834, PpellcHuil, PpacCy#IcHHA, BOCHPHHMYHBOCTEIO K
MATEMATHYECKHM ACTEKTAM PUUTHUYHLIX BHIION HCKYCCTRA,

PHINYCCKOE BROCTTHTAHME:

CROPMHPOBAHHOCTEHY  YMEHHE  NPUMCHATE  MATCMATHYCCKHE SHAHME B MMTCpecax
3aoposore o Gelonacuoro ofpaia wHINK, OTECTCTBCHHOIT OTHOINCHHA K CBOCMY 30POBLID
(1n0poBoe NUTAHHE, COATAHCHPOBAHKLIT peuM JansTHil W OTAWXa, peryaspHas uindcckan
AKTHEHOCTS ), LIJH'!H'!!:EIZEI'I'-E'I COBCPIICHCTBOBAHHE, HTPH 3aHATHAX L"!FEWH‘:'IHH-EF’HMWHH'IEJIT-HHFI
ACHTENRHOCTHIO,

Tpyaosoe socnnTanmne:

FOTOBHOCTRIO K TPYIY, OCOTHAHHEM UEHHOCTH TPYIOUNODHA, HHTEPECOM K PRyTHYHLIM
cpepan NPMPECCHOHATBHON ACATEARHOCTH, CBATAHHLIM ¢ MaTCMATHROR H oF NPHIGKEHHAMH,
YMCHHEM COBEPIIATE OCOIHAHAMN BeDOp Dyaymeit npodecci B peannzoBsBaTh cobcTBeHARE
WHIHEHHBE TUIAHLL, FOTOBHOCTRED W COOCODHOCTRIO K MATEMATHYECKOMY ODPaIOBAHHIO W
camooBPaIORAHNI HA TPOTHARSHAR Beeil MWIHA, FOTORHOCTRIO K AKTHRHOMY YUACTHIO B PeIleHHH
NPaETHHYCCKHR S48 MATEMATHYHECKOH HANPaBICHHOCTH,

FIKOA0IHHECKOE BOCTIMTAHNE:

CHOpMHPORIHHOCTRI0  IKOMOMIYECKON  KYIRTYDR, NOHHMAHHEM BAHAHHA COUHATRHO-
MKOHOMHYECKIX NPOISCCOB HAa COCTORHNE NPAPOIHON W COUMANEHOH CPenkl, OCOTHAHHEM
raoDRIBHOND  XAPAKTEpa SKOMOTHYSCKHX  npobaeM;  OpHCHTAUMCR M3 (PHMEHCHHES
MATEMATHYECKHX THAHMA 118 PEIICHRA 34089 B 000acTH OKpYRMOmWeH cpeibl, NIaHHpOBIHHA
MOCTYIKOR H OLEHKH HX BOIMOKHEIX TOCIeACTRHI U18 OKpYRaomeil cpeil.

lennocTn HAYIHoroe molnanmnm:



CPOPMAPOBAHHOCTBHY  MHPOBOIIPCHHA, COOTBETCTHYIOMILTO  COBPCMCHHOMY  VPOBHK
PAIBHTHA HAYKH B oDIIECTBEHHON NPAKTHER, NOHNMAHHEM MATCMATHHCCKOH HAYKH KAk cipepl
YENOREYECKOH JIEATENLHDOCTH, YTANOR &8 PAIRHTHA W THAYHMOCTH JUTH PAIBHTHA [THBITHIINN;
ORIUTEHIEM S3IKOM MATEMATHEN H MATEMATHYCCKOH KYIRTYPOH Kuk CPEACTRON NOTHAHMN M,
FOTOBHOCTLIO OCYINECTRIANT HPOSKTHYIO M HCCACAOBATEILCKY I ACHTCALHOCTE HHAHBHLYAILHO
H B TPYNNE.

METANPEIMETHBIE PEIYIBTATHI

MeranpeaMeTikie peliyibTaThi OCBOCHHA NporpamMai yuebnoro npeamMera «MaremarHkas
KAPAKTEPHIVIOTCH ORTACHAEM VHHRBCPCAThHEBIMH M TR e T b b eheticmaumn,
VHUBEPCAABRBAMN  KOMMYNUEQMUSHBLNE  CUCmesin,  VHRSEPCaianblMi  PeCVIsmuensi g
deticmennmii.

) ¥uusepeatsinie notnasamensise deicmeis, o0Ccnesiaaon Gopuuposanie Gaioany
KOSHUMUENBLY BPOWECCos o0Vangisc] (O080eRne Memados NOTHANUR OKPYICEes0. Mupd;
APUMERENIE TOZNNECKIX, UCCICO0B@METHORIY ONEpayul, yyenun pabomams ¢ unhopmaue).

baztorwe Jormveckne GelicTBUN:

*  BLISEIATE H XAPAKTEPHIOBATL CYMIECTREHHLIE NPHIHAKH MITEMATHYECKHX OOLEKTOB,
NOHATHE, OTHOWEHHN MERIY TOHATHAMN, (OPMYTHPOBATE ONPEJETSHHS NOHEATHIL;
VOTAHABRTHBATE CYLICCTBCHHLI NPIHAK Knacompugatun, ocnoranua s obobmenns
M CPABHCHHA, KPHTCPHH DPOBOIHMOTD AHNTH3E,

*  BOCTIPHHHMATE, (OPMYTHPORATE ¥ NPeoGpAIONLIBATE CYRICHHA! YTHEPANTEIBHEIC W
OTPHIATENLHEE, CAHHHYHLIC, YACTHERIC H obImne; VCORHLIE,

®  BhEIHEMHTE MATCMATHYHCCKHT 3AKOGHOMCDHOCTH, B3AMMOCRAZEH H IPOTHROPCHHA B d]EI.I:Tﬂ.‘-L,
AEHHBIX, HAOOACHHAX W YTBCPAUICHHAX, NPCAIAIaTh KPHTCPHH JUIR  BhIABICHHA
FAROHOMEPHOCTENR H TPOTHROPCHUI;

*  ICHATH BRIBOJAB C HCTIOMILIOBAHHEM AKOHOB JOTHEH, ASIYETHEHEX H HHIYKTHEHKIX
YMOIAKITOYCHANR, YMOIAKTHOYCHIIT N0 ARLNOTHIN;

*  IPOBOIHTE CAMOCTORTEIBHO JOKARITEABCTEA MATCMATHYCCKHX YTBEPHICHHA (paMie
H 0T UPOTHBHOIO), BRCTPAHBATE APIYMCHTALHID, OPHBOAHTE [OPHMCPM  H
KOHTPAPHMEPLD; 000CHOBLIBATE CODCTRCHHLIC CYRICHHA H BRIBOJIRL,

o  peilupats coocol pemenns yueOnoil 2anaun (CPABAMBATE HECKOIILKO BAPHAHTOR
peitcHns, sabHpats sanbosee nOAXoMME © yHeToM CAMOCTONTEABHO BELISICHHRIX
EPHTCPHER).

baioBrie NCCACADBATEILCKNE ACliCTEAN:

* HCNOTRIOBRITH BOMPOCE KK HCCENORATENLCKHI HHCTPYMCHT MOAHAHHA,
(POPMYIMPOBATE BONPOCKH, (PMECHPYIOUINE NPOTHROPEHHE, NPOGIEMY, YCTAHARTHBATE
HCKOMOE M JaHHOC, (POPMHPOBITL HIOTESY, APIYMCHTHPOBAThH CBOW [OTHIIHIO,
MHEHHE,

*  POBOANTE CAMOCTOATENEHO CIUTAHWPOBAHHLGL JKCTIEPHMEHT, NCCICAOBAHWE 10
VCTAHOBRICHHED oCODEHHOCTER  MaTeMaTHYECKOro oOBCKTA, HBICHHA, [EpEecC,
BLIRBACHHIO FARHCHMOCTEH MEHIY OORCKETAMM, ABICHIAMH, MpOLECCAMH;

*  CAMOCTOSTCOLHO  (OpMynHpoBaTh  0000mMECHHE ®H  BHMBOAK 00 PCIYILTATAM
NPOBEIEHHOTD HabaOJeHnd, HCCIEI0BAHNE, OUSHHBATE JOCTORERNOCTL MTOAYVIEHHEY
PeIVALTATOR, BRIBOIOR W 000Dmennii;



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 OTHETA Ha BOIIPOC o
IUIH PELEHIA 3a0a41;

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

CTPYKTYpHpoRaTs  unopmannio, npeicrasiars of B pawmsunmy  opmax,
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 X0e 0DCYHRASHNS TANARATE BOTTPOCK MO CYMECTRY ODCYAIAEMOI TeMbl, NpodieMsl,
PeIlAEMO TAAYH, BRCKAILIBATE WIEH, HILENCHHLIE HA MOHCK PEIICHHA, CONOCTIRIATE
CROM CYRACHNA ¢ CYRACHHAMME APYTHX YHACTHIKOR AHAA0A, OOHAPYRHBATH PALTHMHE
H CXOACTBO MNOIHLNA; B KoppekTHoH dopsme GopMyIHpOBaTE PAIHOTIACHA, CBOH
BOTPARCHIA,

NMPEJCTRIATE PEAVIRTATR PEIUCHAA JAMAYH, MECTCPHMEHTE, NCCNeI0BIHNS, NPOCKTE,
CAMOCTORTENBHO BHIOHPATL OPMAT BRICTYIUICHHA € YHETOM 30084 TUPEICHTALMH N
ocobDeHHOCTCI Ay AHTOPHH.

Corpyannyecrno:

TIOHHMIETE W HCTO TR0 T R ITPCHMYICC TR KOMAHIHON B HHANBHILYBILHON F&EH.'!I'H npu
PG yuehHMWX 38y, NPHHHMATE LCTE COBMECTHOH NCATCNBHOCTH, IIAHNPOBATE
OPTaHMIAHIG COBMCCTHON pafoTw, pacnpeacnarTs BRaW pabot, J0roBapHBATLCH,
ODCY#RAATE MPOLECe M PeIVILTAT paboTel; oDobIaTE MHCHHA HECKONLENX MIOACH;
YVYACTROBATE B IPYINeELX Qopmax paborsl (obcyvaaenna, 00MEH MHEHNI, «MO3IrOBRIE
HITYPMBI 0 HHBIE), BRITIOIHATE CBOK Y3CTh P-Hﬁﬂ’l.'ld H KOOPIHHHPOBATE CROH JACHCTRHA
¢ APYTHMH WICHAMN KOMAHIBL OLCHHBATE KAYECTBO CROCID BEAALA B obumit npoaykr
N0 KPHTEPHAM, CHOpPMYTHPOBAHHEIM VHICTHHEAMN BiauMOacicTRIE,

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

COCTARASTE MAAH, ATTOPHTM PElieHHA 3a0aul, BROHpaTE cnocol peterns ¢ y4éTom
HMEIOIHACA PECYPCOB W CODCTBEHHLIX BOIMOEKHOCTEIL, ApIyMEHTHPOBATL §
KOPPEKTHPOBATE BAPHAHTE PEIICHHE ¢ YHETOM HOBOH HHpOPMAIHN.

CaMoRonTpois:

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



CAMOITPOBCPEH, COMOKOHTPOAN NPOLCCCE W PESYALTETA PCLICHHA MATCMATHUCCKOT
TN,

*  IPEIRAASTE TPYIAHOCTH, KOTOPRE MOTYT BOOAHHERYTE 1P PETICHHH TATa"H, HHOCHTE
KOPPEETHALL B JEATCNRHOCTE HE OCHOBE HOBLLY ODCTOATENLCTR, JAAHHRIX, HATICHHLIX
GIIHOOK, BLABRICHHKX TPYIHOCTEH;

*  OUEHHBATL COOTBETCTBHE PEIVARTATA UWEMH M YCIOBHAM, OOLACHATE TPHYMHALD
MOCTHHREHHS HIH HENOCTHREHHS PEIVILTATOR JSHTEALHOCTH, HAXOIHTE OIHGKY,
[EABATE DUEHKY NPHOGPETEHHOMY OTRITY.

NMPEIMETHBIE PE3Y.ILTATHI

10 KJACC

'Eh'[[‘.’-plipﬂﬂ‘ﬂ'l‘!. NOHATHAMA. TOYEKDL, TPEMIAE, MTOCKOCTE.

lIprvenaTs akcHOMBEL CTEPEOMETPHI H CIIEACTRHA W3 HIUX TP PELIEHNH TeOMETPHYECKNX
E-HELR

Onepuposats  ODOHATHAMH.  DAPAUICABHOCTE M NCPICHAMKYINPHOCTE  HNPAMLIX |
MADCKOCTEN,

KnaccHpuupposars BIAHMHOE PACTIOICKEHIE NPAMEIX W I0CKOCTEH B IPOCTPANCTRE.

Onepuporats  NOHATHAMMH:  ABYTPAHHRHE  yIou, [paHd  asyrpadHore  yraa, pebpo
ABYTPAHHOTO VTR, AHHCHHBI YO0 ABYTPEAHHOTO YT, MPALYCHAR MCPa ABYTPAHHOTO YTk,

OnepupoBats DOHATHAME. MHOTOTPEHHHE, BRIMYVEILE W HEBRUITYRIILIE MHOMOrpPaliME,
WIEMEHTH MHOTOTPAHHAKA, NPARHILHLIH MHOTOTPAHHIE.

PACHIOIHARATE OCHORHLIC BHALL MHOTOIPAHHHEOR (AHPAMHAA; NPHIMA, IPAMOYTOILHKI
napauieaenune, Kyo).

Knaccnduunposars MHOMOIPAHHHEH, BROHpAs OCHOBRHWMA I8 KnaccHgmkammn
(BRINYKIBIE H  HEBRIYKILIE MHOTOUPAHHHKH, DPABHILHEIE MHOTOFPAHHHEH, NpAIMeie o
HOKAOHHBIE NPHIMB], TAPLLICASITHIEL S ).

DI‘[I'.T.IIIPDBETI: NMOHATHAMH . CORY AN IMNGCROCTL, CEMTCHHE MHOTOUNPAHHH KO,

ObLacHATS TIPS TIOCTPOCHNS ceucHHii, HCMOALIYH METOA CITET0H.

CTpoiTh Ceqenns MHOTONPANHHKOB METOIOM CASI0B, RLMOIHATL (BRIHOCHKE) MIOCKHE
HEPTEHRH B3 PHCYHEOB NPOCTRIX o0bEMunix mryp: Bua ceepxy, cOoxy, cHgy,

Pemars 3a1aul Ha HANOEICHHC FEOMETPHYMCCEHX BEITHTHI 170 Uﬁpﬂ]llﬂh! LT PO TN,
NPHMENEA HIBECTHLIC AMAMHTHYCCKHE METOOM TNpPH PCOIEHHH CTANIADTHLY MITEMATHYCCKHX
AR HA BRIMHCICHNE PACCTORHMA MERIY JBRYMA TOUEAMH, OT TOYKH J0 NPAMOR, 0T TOMEN 10
MAOCKGCTH, MERLY CRPCUIHBAIOMMMHCH TTPAMLIMH,

Pemars 3a1aui HA HAXOKICHHE TFEOMCETPHUCCEHE BCIHYHH 110 Clﬁi.‘rmuﬂh{ HUTH IO T,
MPHMENAA HIBECTHRIC AHAMHTHYUCCKHEC METOOAR NMpH PCIIEHHH CTAHOADTHLIX MOTEMATHYCCKHX
A9 HA HEMHCISHHE YIOO0R ME&KIDY CEKPCHIHMBAGIIHMACE NPAMBIMH, MEKIY DpaMoil o
MAOCKGCTRIO, MERITY MIOCKOCTAMME, ABYTPAHHBIX Y08,

Brivicnare obnéMel B IMIOWANH NOBCPXHOCTCA MHOTOTPAHHHKOR (PHIMA, NHpaMIIA) ¢
npHMeHeHHeM GOPMY N BEYHCIATE COOTHOIICHIA MERKTY MIOIAIAMNE NorepxHocTell, o0néMamn
NOAODHKIN MHOTOFPAHHIKOS.

Onepuposats NOHATHAMN: CHMMETPHS B HPOCTPAHCTBE, UCHTP, OCh M IUIOCKOCTL
CHMMETPHI; LEHTP, OCL W IUIOCKOCTE CHMMETPHH (UYL



Hasnekars, npeobpasoskisars 1 HHTCPIPCTHPORATE HHPOPMALLIID O HPOCTPAHCTBCHHBIX
FeOMETPHYCCKHX Hrypax, NPeACTARICHHYIO HA YCPTCHIX H PHCYHKEX.

[lpwvenars  reometpiueckie  (akTsl  ANs  pellenda  CTEPEOMETPHYECKHX  3anav,
NPEANOAArAIOIMY HECKOIBKD (HAIOR PEIICHINA, CCOH YCIOBHA IPUMCHEHNA JA0AHL B ABHOI
thopaie,

[NpusensTs npocTeliiide NPOrPAMMHLIE CPEICTBA H  VIEKTPOHHO-KOMMYHHKAIIHOHHEE
CHCTEMEL P PEIICHIH CTEPLOMETPHUCCRIN 3184,

[puBoanTs  HPUMEPBl  MATEMATHYECKHX BAKOHOMEPHOCTEH B (PHPOLE M KHIHK,
'PH.ETID'.iH’H.EﬂTh I'I'[.'I-DNBJ'II.'HHE FAROHOH I'ﬁJM'L"'TP'I-'IH B HUKYCUTEC,

HPI'IHEIHI'I'E MIATYYSHALIE THOHHAA Hd OPAEKTHES. GHETHIHPOBITE PEilhHLIE CHTYIIHH H
MPHMEHATL  HIVYEHHBIE  [OHATHH B (POUECCE  NOMCKA  PElIEHHA  MATEMATHYECKH
chopmynuposasHoil NpobieMbl, MOACHHPOBATE PEATLHBIE CHTVALHH HA AELIKE [COMETPIH,
HECACAOBATE I'EBCI'FIEICHHH.E MOACAH © HCNOILIOBAHHCM F'E‘EME:TPI'I"'EL"E}EHI NOHATHIT | Tl.'-ﬂ'_!‘.lf.'M.,
AnnapaTa ﬂ.ﬂ]’*ﬂﬁ[}hl; PEAThE MPAKTHYECKHES FTA0EYH, CRITANHLIE C HAXNMGETENHEM TeOMETPRHYECKHX
BESTHYUMH,



TEMATHYHECKOE ILTAHHPOBAHHE

10 KJACC
Kosmvecrno uacon JnexTponnsie
Ne Hanvenopanue payicion W Tem = (nnpponbic)
Kowrpoasusie  [lpakruueckune
nn NPOTPpaMMbi Beero OfpAIDRATE LI LIC
paboTe pabor )
pecypes
| BaeaeHne B CTEPEOMETPHEID 10 0 (
5 TIpaMBIC ¥ NAOCKOCTI B NPOCTPAHCTRE, 12 I 5
TMapanaebHOCTE NPAMBIX | II0CKOCTEeH B
3 TepreHInKYARPHOCTh NPAMBIY 1 2 0 0
MIOCKOCTEI
YIabl MEHTY NPAMBIMH B ILIOCKOCTAM 10 I 0
5 MuororpanHikn 11 | il
] OO BEMBL MHOTOPAHHHEOB 9 | )
7 MosTopeHne: CCMCHNR, PACCTORHNN W YTk 4 | 0

OBUIEE KOJHYECTBO HACOR 1O [POT'PAMME H8 5 0



MNOYPOHHOE ILUIAHHPOBAHHE

1 KAACT
- Tema Ka
nn ypo

Fdl

OCHOBHEIE TOHATHR CTEpCOMETRHN
TOMKE, MFEMIA, TOCKOCTL,

npoctpancTeo. [Npasuna wiodpakenns na

pPHCYHEAX: H300pameHn nnockocTed,
NAPATENLHEX TPAMBIX (OTPEIKoR),
COPeAHHLI OTPEIK

[Monsria: NEPCCCEAIHCCH TUICROCTH,

MEPCCCEAMUIIHCCH NTPEMEY H DAOCEMCTE

TTOHATHA: NEPECEKMOIINECH IUIOCKDCTH,

NEPECCKAMMITHCCH TIPAMAA W MITOCKOCT

FHAKOMCTRO © MHOIOTPaOHH AN,
HEI-DEI-]]E.H{CI{HB MHOIOIPEHHMEOB Ha

PHCYHEDN, Hll POCKIIAOHHEX YCPTEwax

HavansHe caeaenns 0 Kyhe i
TIMPAMHILE, HX PAIBEPTEH 0 MOJIEN,
CeteHHA MHOTOIPIHHHEOR
Haunnkume crepennd o kybe W
TTHPAMHIE, WX PAIBEPTER B MOJIETH,
Cevenna MHOTOTPaHIHKOR
Mongrie ob axcHOMATHHMECKOM

NCTPOCHHH CTCPCOMCTPHHL 3KCHOMBI
CTCPCOMUTHHE M COICICTERE W3 HIHX

KoauuecTso 4acon

Beero

Kourpoasine
paborTe

0

lpakTuueckune
paboTii

()

()

Jara
WIYHCHHS

IeRTPOHNLIE
HHPpoBLIC
ofipaioBaTeihibie
pecypest



10

13

14
]
16

MonsTie 00 AKCHOMATHHECKOM
NOCTPOCHIH CTEPEOMETPIM: BKCHOM b
CTEPEOMETPHH W CASJCTRHA HI HIX
[Mongrie ob aKcHOMATHYCCKOM

MOCTPOEHHHE CTEPCOMETPHE. GKCHOMLI
CTEPCOMETRHH 1 CACACTRHA HI X

Mongrie ob AKCHOMATHHECKOM

MGCTPOCHUH CTEPCOMETPHI AKCHOMB
CTCPCOMCTPHH H CACACTRMA W3 HHX
Baanmuoe pacronomenne NpaMex e
NPOCTPAHCTRE: MEPECERNINIINECH,
NAPLITENBHEE H CRPEIIHRBIIGIITHECH
npAamMese

[MapannmentHOCTE NPAMLIX W MAOCKOCTER
B NPOCTPARCTES . MAPANICILHBIE MPAMEE
B NMPOCTPAHCTEE; NAPANICALHOCTE TPEX
TIPSR BIY

TapanaeabHocTs DPAMEIX 1 IA0CKOCTEH
B npoctpancree: [apawensnocts
NPAMOH W IAOCKOCTH

Yran € COHANPaRICHHMMH CTOPOHAMH
Vo MeaIy NPAMLIME B NPOCTRAHCTRE
Yron Mesy NpaMLIME B IPOCTPalcTRE

[apanneasHocTs NaocKoCTEl:
MAPALIEALHBE MI0CKOCTH

CroficTaa napauie/ibHpiX IIockocTel

0

()

0

)
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24

25

20

27

29

30

3l

[pocTeliinne NPOCTPAHCTREHHLIE
dHryphl Ba WIOCKOCTH: TeTpasp, kv,
napanienennen

Tocrpoenne cevennii
[ocTpoenne ceaennii

Konrpoibras pabora no reme "lpansie
W IOCKOCTH B HPOCTPAHCTBE.
lMapannensHocTs NPAMBIX H IOCKocTel”
MNepnenaneynapiocTs npamoil |
TUIGCKOGCTH . MEPICILANEY TAPHLIE MPAMBIC
B NPOCTpaHCTRE

TMpambie napaaseibHbE 1
NEPICHIHKYISPHBIC K NA0CKOCTH

TpaMbie NApALIENLHLIE W
MEPNEHIHEYIAPHEIE K INOCKOCTH
Ipisak nepneHaHKyARPHOCTH NPAMO#
H MAOCKETH

TpusHaK NepIeHAMKY IHPHOCTH NPAMOR
HOICKOCTH

Teopema o npaMoil nepnennKy IHpHoil
MIOCKOCTH

Teopema o TPpAMON TEPICHINKYARPHON
ILTOCKOCTH

Teopema o npAMOH NEPNCHANKYIRPHOR
IIOCKOCTH

[eprenaukyaap n HAKIOHHRKE:

PACCTOAHNHE OT TOYEH 10 MAOCKOCTH,
paccToanle OT I!IF‘.I!IHCI-H A0 INIOCKGCTH

]

]

(}
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34

35

36

37

38

39

41
42
43

TlepnenaMeyasp 0 HAKTOHHRIC:
PACCTORH NS OT TOMKH 10 IAOCKOCTIH,
PACCTOAHIE OT NPAMOH 10 IIOCKOCTH
IMepnenankynsap # HAKIOHHLIE:
PACCTORHHE OT TOYKH [0 IIOCKOCTH,
PACCTORHHE OT NPAMOH 10 II0CKOCTH
Mepnesaneyasp i HAKIOHHBIE:
PACCTORHHC OT TOYEH 10 MAGCEOCTH,
POCCTOAHHC OT I'.Ip:ll'.‘-'lﬂﬁ A0 MAKOCTH
Y1l B IPOCTPAHCTRE; YTOI MEAY
NpAMOo 1 TIOCKOCThRED

Heyrpanndit yron, IHHeHHEIR yron
ABYTPAHHOTD Y7

JeyvrpasHsil vion, ANHCHHBI yron
ABYTPAHHOTO YT/
[lepnenanKyIspHOCTh NIOCKOCTEN:
NPHIHAK NEPIEHINKYASPHOCTH JIBYX
TUIDCKOCTER

Tepneranky mapHocTh NIOCKOCTCH:
NPHIHAK NEPICHINKYARPHOCTH IBYX
IIDCKOCTCH

TepnenanEy I pHOCTh INIOCKOCTER:
TPHIAAK NepIeHIHEYIAPHOCTH ABYX
MAoCKOCTEH

Teopema o TPEX nEpNEHARKYIRPAx
Teopema o TPEX NeplneRanKyapax
Teopesma 0 TPEX NepNeHIHKYIAPAx

0

()

]
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48

49

50

3l

Kontponkhas pafora mo Tesan
"Tlepnenanky IMpHOCTS HPAMBIX 1
MAOEKOCTER" 1 " Y Ib MER Ty MpaMbIMH
H AOCKOCTAMK"

MNonsTie MuOrorpaHHRER, OCHOBHLIC
WIEMEHTE! MUOTOTPAHHHED, BRITYEALIC i
HEBLIYEITBWE MHOIOTPAHAHER; painépTea
MHOTOrPaHHIKS

TIparasa: n-yroabHan PIIMa; FPasi i
OCHOBAHHA TPHIMBL IPAMAR 1
HAKJIOHHAR MPHIMBL BOKOBAS 0 NOIHAR
NOBEPXHOCTD NPH3MbI

Mapaanenenunen, npaMoyroabHLi
MRAPELMTCAETIHING] ¥ CTd CROICTRA
Tapamuaa: n-yrofasHas MHPpaMAAA, TPaHH
H OCHOBIHAS TEHaMH T DOKORAA W
IVTHAE MTORCPXHOCTE TEHPRIMELTR,
NPpaRIBREE W j"l.:'l'.!'-]'EH]IEH ITH PO

TpaBiiIbHBIE MHOTOTPAHHHEN: NOHATHE
NPABHIBHOTD MHOTOPAHHIKS;
NPABHIRHAN TPHIMA W IPABIILHAR
TIHPAMILL, TPABHIBHAR TP Y IOUIRHAN
IHPAMIIA W NPABILHGI TeTpap; Ky
IMpeacTanmenne o NPaRHILHLX
MHOGKMOrPaHHEAX. OETAID, J0JASKLOP |
HEOCANI.

CHMMETPHA B NPOCTPAHCTES: CHMMETPHA
OTHGCHTE TR TOMER, Ilpﬂuﬂﬂ.
IIDCKOCTH. MEMCHTLL CH H.Hl'."l'pj'll'l B

0

]

]
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53

54

56
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a8
59

&l
6d
3

IMHpAMILIAN, MAPANIENCITHNSIAN,
NPABHIBHBIE MHOTOIFRHHHERS
BriuHCICHAE YICMEHTOR
MHOTOTPAHHHKOR; pEGpa, IHArOHAIH,
YTkl

Taomane GoOBOH NOBEPXHOCTH 1
NOIHOH NOBEPXHOCTH NPRMOH IPHIME,

NAOIEAL OCHOBAHKI, TCopeMa o Bokosok

MOBEPXHOCTH NPAMOIT [TPHIMBL
[Lromans GokoROH TOBEPXHOCTH |
MOBEPXHOCTH MPARKTEHON TTHPAMHIEL,
TeopeMa 0 IIomaIn GoKoBoi
NOBEPXHOCTH YCEHEHHON MIPAMIIE
Koutponsnas pabota no TeMe
"Muororpasankn”

MousTie ob obnéme

OHinés nHpasMu s

OOnEM tpasiis

OOBEM nHpasMuik

Ofnés nHupasuibL

Oibis npHassl

Ofsés nprisel

Ofsés npHIMsL

Konrponeras pabora no Teme "OGsEmu
MHOTOrpaaikonR”

s i -

0

= — S — B — S — B — B — B — B

0



ik}

67

Mowntopenye, obobinenne
cHCTeMaTHiang wanni, Nocrpoenne
cedqennil B MHOTOTPAHRIKS

MNosropenne, obobuienne
CHCTEMATHIALNA sHammi. Buraucoenne
PACCTORHHI: MCHKIY ABYMA TOMKAMH, OT
TOMKH 10 NPEMOI, 0T TONMKH 10
MIOCKOCTH, MERIY CEPCIIHBAIOIIIMMHUCH
TPAMBIMHE

Hrorosas konTponsnas pabora

Hosropenne, obobuienne
CHCTEMATHIALNA IHanHil. Berucaenne
VDR MOy CHEPEIIHBARKMIIHMHNCA
TPAMBIMH, MEKITY NPAMOl |
MAOCKOCTRIO, ABYTPAHHEIX YITIOR, YTI0R
MEHLY TUIOCKOCTAMH

OBIIEE KOJIHYECTBO YACOR IO
MrOrFAMME

0



