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IMOSICHUTEJIBHAS 3AIIMCKA

PaGouas nporpamMma ydeGHOTO Kypca «l eomeTpus» 06a30BOro ypoBHS UL
obyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe ®DeznepanbHOro
roCyIapCTBEHHOr0 00pa3oBaTebHOTO CTaHJApTa CPeiHero obuiero oopasoBaHus,
¢ y4éTOM COBpEMEHHBIX MHPOBBIX TpeOOBaHHWi, MpPEIbABIIEMBIX K
MaTeMaTH4ecKoMy O0Opa3oBaHHIO, W TPaguIMil poccuiickoro 00pa3oBaHUsL.
Peanuzanus nmporpaMMbl 00ecrieqruBaeT OBJH;aIleHI/Ie KJIFOYEBBIMU KOMIIETEHIIUAMH,
COCTABJISIONIMMU OCHOBY LIS CaMOpaSBLI/PTHSI U HeNpepbIBHOIO 00pa3oBaHMuA,
[[eJIOCTHOCTh OOIIEKyJIbTYPHOIO, JIMYHOCTHOTO K II03HABAaTEIBHOIO pa3BUTHUS
JTUIHOCTH O0yYarOLIUXCH.

HEJU U3YUYEHUS]I YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca TeOMETPHHM Ha YPOBHE CpPEIHEro OoOLIero
o0pa3oBaHusi 0OyCNOBIeHa NPAKTHYECKOH 3HAYMMOCTBIO METalpeMETHBIX |
IpeJIMETHBIX PEe3yJbTaTOB OOyueHHs IeOMETPHUM B HAIpaBIEHHH JHYHOCTHOTO
pa3BuTHs oOydJaromuxcs, (GopMHPOBaHUS (QYHKIMOHAILHOM MaTeMaTHYeCKOM
rPaMOTHOCTH, U3y4eHHs APYrHX y4eOHBIX AUCLUUILIMH. PazButre y 00y4aroumxcs
MPABUJIBHBIX TIPEACTaBICHUNH O CYIIHOCTH M IMPOMCXOXIECHUH Te€OMETPUYECKUX
abCTpakIyif, COOTHOUICHUH pealbHOr0 M HAEAIbHOr0, XapakTepe OTpaKeHHs
MaTeMaTU4YeCcKOd HayKoW SBJIGHHMM W IPOLECCOB pPEallbHOI0 MHUpa, MeCTe
reOMETPHH B CHCTEMe HayK U POJIM MaTeMaTH4YECKOIO MOJIEIMPOBAHUS B HAYYHOM
IIO3HAHUH U B IIPAKTHKE CriocoOcTBYeT (hOPMUPOBAHHUIO HAYYHOIO MUPOBO33PEHHUS
yYal[UXCs, a TaKKe KAuyeCTB MBIIUICHUS, HEOOXOMUMBIX MJI aJanTalud B
COBpPEeMEHHOM 0011lecTBe.

[eomeTpust sIBIsSETCS OJHUM M3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, TaK Kak o00ecHeuyuBaeT BO3MOXHOCTb H3Y4YEHHs Kak
IUCLMILINH €CTeCTBEHHO-HAYYHOHM HAMPaBI€HHOCTH, TaK ¥ T'yMaHUTapHOM.

Jloruueckoe MbllUIeHHEe, (GOpMUpYyeMOe MpH H3YYEHUH O0y4arolUMUCS
MOHSATUIHBIX OCHOB F€OMETPUH M ITOCTPOSHUU LIEMIOYKH JIOTHYECKUX YTBEPKICHUN
B XOJe pEelIeHWs TeOMEeTPHYECKUX 3ajad, YMEHHe BBIJBUIaTh M ONpPOBEPrarh
TMITOTE3bI HEMOCPEACTBEHHO HCHONB3YIOTCS IpU PELIEHMH 3aJa4 €CTECTBEHHO-
HAYYHOTI'O LHUKJIA, B Y4CTHOCTH U3 Kypca (PU3UKH.

YMeHre OpHEeHTHPOBATHCS B IMPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCeX 00JacTsIX HesSTeNIbHOCTH uenoBeka. OpueHTalus 4eIoBeKa BO BPEMEHU H
IPOCTPaHCTBE — HEOOXOAMMOE YCIOBHE ero couuaabHoro ObITHs, (opma
OTpa)kKeHHUsI OKPY)KAIOIIero MHpa, yCJIOBUE YCIEIIHOrO IO3HAHWS M aKTUBHOIO
npeoOpa3oBaHusl  JeWCTBUTENBHOCTH. OnepupoBaHue  NPOCTPAHCTBEHHBIMU
obOpa3aMu 00BeqUHSET pa3Hble BUAbl Y4eOHOH M TPYAOBOH IEATEIBHOCTH,



SBJISIETCSI OJHUM M3 NPO(eCCHOHAIbHO BaXKHBIX KAyeCcTB, MO3TOMY aKTyallbHa
3amaya (OPMUPOBAHKS Yy OOYUYaIOIMXCs MPOCTPAHCTBEHHOIO MBIIIICHUS Kak
PA3HOBUIHOCTH OOpPAa3HOTO MBINUIEHHs — CYIIECTBEHHOrO KOMIIOHEHTa B
TIOATOTOBKE K MPAKTUYECKON AesTEIbHOCTH 110 MHOTHM HaIPaBIICHUAM.

Ilenb OCBOGHMs IIpOrpaMMbl ydeGHOro Kypca «['eomerpus» Ha 06a3oBoM
ypoBHe 0OydyeHus — o00meoOpa3oBaTeNbHOe U OOLICKYIBTYPHOE pasBUTHE
obyudarorquxcsi ~ depe3  obecledeHHMe | BO3MOKHOCTH — [PHOOpETeHMs |
UCITOJIB30BAHUSI  CUCTEMAaTUYECKUX reoMéTquecxnx 3HaHMM W JIeMCTBUI,
crien(GUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIELHOTO TIPOJIOJDKeHHs 00pa30BaHus
10 CIEIMAIbHOCTSAM, HE CBSI3aHHBIM C MPUKJIAIHBIM MCII0JIb30BAHUEM I'€OMETPHUH.

[IporpaMma [0 TreOMeTpUM Ha ©0a30BOM YpOBHE IIpe/lHa3Ha4deHa Ui
0GydaroIMXCcs CpejiHell WIKOJIBI, He HCIBITBIBABIINX 3HAYUTENbHBIX 3aTPYAHCHUH
Ha YpOBHE OCHOBHOTO 00uiero obpasopanus. Takum oGpasom, oOydaroruecs Ha
6a30BOM YPOBHE JIOJDKHBI OCBOHMTH OOIIME MAaTEMaTHYECKHUE YMEHHs, CBA3AHHBIE
co crenudUKOW TeOMETPHH U HEOOXOAMMBbIE JUIs JKM3HH B COBPEMEHHOM
obuecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOKHOCTH M3yYHTh I€OMETpUIO Oosee
ry6oKo, ecli B JalbHEHIIeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUECKHX
3HAHUAX B MPOPECCUOHAIBHON 1eATEIbHOCTH.

JlocTHXKEHME 1IN OCBOGHHsI IPOrpaMMbl OOECIIEUMBAETCS pelIeHHEM
COOTBETCTBYIOLIMX 3agad. IIpMOpHMTETHBIMM  3ajiauaMHM  OCBOEHMA  Kypca
«"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkiaccax sBISIOTCA:

« (opMHpOBaHHE IMIPEACTABICHHA O TEOMETPHM KaK 9YacTH MHPOBOH

KYJIBTYPBI U OCO3HaHUE €€ B3aUMOCBA3U C OKPYIKAFOILIUM MUPOM;

« (QopmHpoBaHHE MpEICTAaBIEHHs O MHOrOTPaHHHMKAX M TelaX BpalCHHUS
KaK 0 Ba)KHEHMIIMX MaTeMaTHYECKUX MOJENAX, II03BOJIAIOIIMX ONMUCHIBATH
¥ M3y4YaTh pa3HbIe SBJICHUS OKPYKAIOIEr0o MUPA,;

« (QopMHpOBaHHE YyMEHHUS pacloO3HaBaTh Ha 4YepTeKax, MOZeNsIX M B
peajbHOM MHpe MHOTOIPaHHUKH M TeJla BPalllCHHUS;

e OBJaJeHHe METOJaMHM DEIleHHs 3a7ad Ha ITOCTPOSHHUsS] Ha M300paKeHUsX
IIPOCTPAHCTBEHHBIX QUTYD;

« (QopMHpOBaHHE YMEHHs OIEpPUPOBaTh OCHOBHBIMH IOHATUSAMH O
MHOTOTPaHHUKAX U Telax BPaIlleHUs U UX OCHOBHBIMU CBOHCTBAMH;

e OBJIAJEHHE  AIrOPUTMAaMM  pelleHHs  OCHOBHBIX  THIIOB  3ajad;
GopMupoBaHHe  YMEHHUS IIPOBOJAMTL  HECIIOXHBIC  JIOKa3aTeJbHBIE
paccyXJeHHs B XOJe pelIeHHs CTEePEeOMETPUYECKHMX 3ajad W 3a7ad ¢
MPaKTUYECKUM COJEPIKAHUEM,

e pa3BUTHE UHTEJIEKTyalbHbIX u TBOPYECKUX criocoOHOCTEN
00y4JaroIMxcst, I03HABATEIIbHOM  AaKTUBHOCTH,  HCCIIEIOBATENIBCKUX
YMEHHM, KpUTHYHOCTH MBIILIEHHS,



o (opmupoBanue (GYHKIIMOHAIBHON I'PaMOTHOCTH, pesieBaHTHOM
reOMETpHM: YMEHHe paclo3HaBaTh IPOSBICHUS  IEOMETPHYECKUX
MOHSTUN, OOBEKTOB MW 3aKOHOMEPHOCTEHM B peaJibHBIX JKU3HEHHBIX
CUTyaLUsX W NpH H3ydeHUH APYIMX y4eOHBIX MpPEIMEeTOB, MPOSBJIEHHUS
3aBHCUMOCTEH M 3aKOHOMEpHOCTeW, (OpMyIMpOBaTh HMX Ha s3BIKE
FeOMETPUH U CO3/[aBaTh F€OMETPHYECKHE MOJIEIH, PUMEHS T OCBOCHHBIH
reoMeTpPUYECKUI amnmapar s PELIeHUs MPaKTUKO-OPUEHTHPOBAHHbIX
3a71a4, MHTEPIPETHPOBATh U OLEHUBATh TIOJIyYeHHbIE Pe3yIbTaThl.

OTIMYUTETFHON OCOOEHHOCTBIO TPOTPAMMBI SBJISETCS BKIIOUYEHHUE B KypC
cTepeoMeTpUM B Hauaje €ro W3y4YeHWs 3ajad, pellaeMblx Ha ypOBHE
MHTYMTHUBHOTO TI03HAHUS, U ONPeeNEHHBIM 00pa3oM OpraHU30BaHHas paboTa HaJ
HUMH, 9YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W IPOCTPAHCTBEHHOTO
MBIIILICHHS, CTUMYJIMPYET MPOTEKaHUE MHTYWTHBHBIX MPOLECCOB, MOTHBUPYET K
JanbHeRIIeMy U3y4eHHIO IIpeIMeTa.

[IpeanoureHre OTAAETCA HATJIAAHO-KOHCTPYKTHBHOMY METOMY oOy4eHus, TO
eCTb TeOpeTUYECKHEe 3HAaHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTB MPEIMETHO-
NIPAKTHYECKOW NeATeNBHOCTU. Pa3BuTHE MPOCTPaHCTBEHHBIX NpeCTaBIeHUN Y
yyaluxcs B Kypce CTePeOMeTpHMH TMpOBOAMTCS 3a CUET pelIeHHMs 3ajad Ha
co3aHHe  IPOCTPAaHCTBEHHBIX  00pa3oB W 3a4ad  Ha  ONEPUPOBAHUC
pocTpaHCTBEHHbIMI 0oOpasamu. Cosnanue oOpasza MPOBOAMTCA € OTopol Ha
HArJIIAHOCTh, 4 OIlepupoBaHHe o00pa3oM — B YCJIOBHAX OTBICYCHHS OT
HATJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €ro HCXOTHOTO COEPIKAHMS.

OcHOBHBIE coepskaTelbHble JTHHUKE Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpaHHuKn», «IIpsiMble i IIIOCKOCTH B MPOCTPaHCTBe», «Tena BpaleHus,
«BeKTOpBI ¥ KOOPIMHATHI B MPOCTPAHCTBE». POpPMUpPOBaHKE JIOTHYECKUX YMEHUH
pacripeieNisieTcss He TOJBKO [0 CONEp)KAaTeNbHBIM JIMHUAM, HO M IO roiam
00y4eHHUs Ha ypOBHE CpeIHEro oOLIero odpa3oBaHus.

Cozepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MNPEIAMETHBIM pe3y/braTam
ocBOeHHMsi pabodell TPOTPaMMBI, PACIPEJICNEHHBIM MO TroiaMm o0ydeHus,
CTPYKTypPUpOBaHO ~TakuM 0Opa3oM, YTOOBI OBIIAJGHHE TEeOMETPHYCCKUMH
MOHSATHSMM U HaBBIKAMHU OCYILIECTBISIOCH ITOC/IENO0BATENIBHO U MOCTYNAaTEIbHO, C
COOGITO/IeHIEM TIPUHLMIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAJIUCH B
OBLIYI0 CHCTEMY NeOMETPHYECKUX MpelCTaBIeHUH 00ydaroluXcs, paciupssi u
yriuyousist e€, 00pa3ysi IPOYHbIE MHOXKECTBEHHbIE CBA3H.

MECTO YYEBHOTI'O KYPCA B YYHEBHOM IIVTAHE

Ha u3sydeHHe reoMeTpHd OTBOAUTCS 2 yaca B Henemo B 10 kiacce u 1 yac B
nenemo B 11 kacce, Bcero 3a jiBa roga ooyuenus - 102 yueOHbIX yaca.



COJEP)XAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble 1 MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE ~ TIOHSTHS  CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCHOMATHYECKOM TOCTPOCHHUH CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIIENCTBUS U3 HUX.

B3auMHOE pacrojiokeHHe IPsAMBIX B IPOCTPAHCTBE: IepeceKaroluecs,
napajleNibHble W CKpelluBaioliuecs npsiMble. [lapaiienbHOCTh TNPAMBIX U
MUIOCKOCTEH B  MPOCTPAHCTBE: MapajllejibHble  MpsMble B MPOCTPAHCTBE,;
napanenbHOCTh TPEX MPSAMBIX; HMapajyieNbHOCTh NPSIMON M TIJIOCKOCTH. YTJIBI C
COHAIPaBJIEHHBIMH CTOPOHAMH; YIOJ MEXIy MpsSMBIMA B IPOCTPaHCTBE.
[lapamiensHOCTh  IUIOCKOCTEM: nmapajuielibHble  IUIOCKOCTH, CBOICTBa
napajienbHbIX TUocKocTell. IIpocTeiie MpOCTPaHCTBEHHbIE (QUIypBl Ha
IIIOCKOCTH: TE€TPad/ip, KyO, mapajuiesenuel; IoCTPOeHHE CeYCHHUH.

[TepreHUKyYIISIPHOCTh MPSIMON M IJIOCKOCTH: MEPHNECHAUKYJISIPHbIE NPAMBIE B
IPOCTPAHCTBE, TpsMBble TNapajjiejbHble W MNePHEHANKYIAPHbBIE K IUIOCKOCTH,
NPU3HAK TEPHEHUKYISPHOCTH HPAMOH M IUIOCKOCTH, Teopema O TPAMOH
MepIIeHIUKYJIAPHON IOCKOCTH. YTJIBI B TPOCTPAHCTBE: YroJl MEXAY HPAMOH U
[JIOCKOCTBIO;  ABYIPaHHBIA  yroll, JIMHEMHBIM yros JBYIpPaHHOro  yrja.
[TeprieHAMKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHIE
OT mpsAMOif O  IUIOCKOCTH,  TpOeKuus  Gurypsl  Ha  IUIOCKOCTb.
[TeprneHAUKYISIPHOCTh  IUIOCKOCTEH: TIPH3HAK  MEPINEeHIAUKYJIAPHOCTH  IBYX
miockocted. Teopema 0 TpEX NEPHEHIUKYIISIpaX.

MHoOrorpaHHHKH

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHHUKA, BBIITYKJIbIC
1 HEBBIMYKJIble MHOTOTPAaHHHUKH; pa3BEPTKAa MHOrorpanHuka. [Tpusma: n-yronpHas
IpU3Ma; TPAHU M OCHOBAHMS IIPH3MBI; NIpsAMas ¥ HAKJIOHHAs MPU3MBI, OOKoBas U
NOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSIMOYTOJIBHBIN
mapajuienenunen U ero cpolictBa. Ilupamupa: n-yronpHas NHUpaMKIa, PaHd d
OCHOBAHME ITMPaMHUJIbL; OOKOBas U TOJIHAS IIOBEPXHOCTh MMPAMU/IbL; IPABUTIbHAS U
yceuéHHas NOMpamuga. OIEMEHThl MNPHU3Mbl W nupamuzsl. [IpaBuibHbIe
MHOTOI'PaHHHUKH: TIOHSTHE TPaBUIBHOIO MHOrOTpaHHMKA; MpaBUJIbHAA NMpU3Ma W
NMpaBUIbHAS MMPaMKA; [PABHIbHAs TPEYrolibHas NUpaMUIa M HPABUILHBIA
terpasap; Ky0. IlpencraBieHne O TNpPaBHIBHBIX MHOTOIPaHHMKAX: OKTas/p,
nojexasip ¥ ukocadip. CedeHus IPU3MbI U MTUPAMHU/IBI.

CuMMeTpusi B NPOCTPAHCTBE: CHMMETPUS OTHOCHUTENILHO TOYKH, TMPSMOH,
[UIOCKOCTH. ODJIEMEHTHl CHUMMETPUM B INHUpaMHuiax, Iapajiesienunenax,
PaBUJILHBIX MHOTOTPaHHUKAX.



BhIuKceHde 3JIeMEHTOB MHOTOTPaHHUKOB: p&Opa, JMaroHai d, YIJIBL.
[Tnomans GOKOBOIl IOBEPXHOCTH M TMOJHON TOBEPXHOCTH IMPSAMOW IPU3MEL
IJIOIIA[b OCHOBaHMH, TeopeMa O OOKOBOH IOBEPXHOCTH IPSIMOH MPHU3MBL
[Lnomaas OOKOBOH MOBEPXHOCTH - U ITOBEPXHOCTH IIPABUIIBHOW IHPaMMIbI,
Teopema O IUlOMIagd YyceuéHHOM nupamujbl. IloHsTHe 00 o0Béme. OOBEM
UPaMU/Ibl, IIPU3MBI. i

[Tomo6HbIE Tenma B HpOCTpaHCTBe.““’ COOTHOILIEHUSI MEXKIy IUIOLIaIsIMH
MOBEPXHOCTEMN, 00bEMAaMU MOJJOOHBIX TeEJL. | |

11 KJIACC

Tesa BpaleHus

[{unusapudeckas ITOBEPXHOCTb, oOpa3zyrolue [TUJIMHIPUYECKOM
[OBEPXHOCTH, OCh LHIMHIPHIECKOH TNOBEpXHOCTH. LIMIMHApP: OCHOBAHMS U
GoKOBas [OBEPXHOCTb, OOpasyrollasi W OCh; IUIOIA]b OOKOBOW M IOJHOH
TTOBEPXHOCTH.

Konunueckas MOBEpXHOCTh, 00pa3ylolllie KOHUYECKOH MOBEPXHOCTH, OCh W
BepILIMHA KOHHYecKoil noBepxHocTH. KoHyc: ocHOBaHME M BEPILINHA, oOpazyroiias
¥ OCb, IUIOIANh OOKOBOM M TIONHON TOBEPXHOCTH. YCEYEHHBIH KOHYC!
06pa3sylolue ¥ BBICOTA; OCHOBAHUA ¥ OOKOBasi TOBEPXHOCTD.

Cdepa W mmap: LEHTp, paiuyc, HHaMeTp; IIOLIaLb NOBEPXHOCTH chepsl.
B3auMHOe pacrosiokeHne chepbl U IIOCKOCTH; KacaTelbHas TUIOCKOCTE K chepe;
oAb Cepsl.

M306paskeHue Tell BpallleHUs Ha IIOCKOCTH. Pa3BépTka HUIMH/PA U KOHYyCa.

KoMmOuWHAIMM Tel BpalleHWs ¢  MHOTOIPaHHMKOB. MHOrOrpaHHUK,
OMUCaHHBI OKoNo cdepsl; cdepa, BIUCAHHAs B MHOIOIPaHHUK, WM TeJO
BpallleHMs.

TTousTHe 06 06bEMe. OcHOBHBIE CBOlcTBa 00BHEMOB Tell. Teopema 06 00bEMe
PSIMOYTOJIBHOTO Mapajuielienunesa W cruejacTBus u3 Heé. OOBEM HMIMHIPA,
xoHyca. OOBEM Iapa ¥ Iomaab chepsbl.

[Tono6uble Tenma B mpoctpaHcTBe. COOTHOIIEHUS MeXAy IIOWAnsIMH
OBEPXHOCTEMN, 00bEMaMHU NOJOOHBIX Tell.

Ceuenuss [AIMHApA (MApajieNbHO ¥ IEPIeHIUKYISAPHO OCH), CeYCHHs
KoHyca (MapannenbHOe OCHOBAHMIO M IIPOXOJsllee Yepe3 BEepLIMHY), CedeHHS
mapa.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IJIOCKOCTH U B IpocTpaHcTBe. ClioXKeHHe U BBIYUTaHHE BEKTOPOB.
VMHOKEHHE BEKTOpa Ha 4Hcio. Pa3nokeHre BEKTopa 1Mo TpEM HEKOMIITaHapHLIM
BekTopaMm. IlpaBwio mnapaienenunena. PemneHue 3a1ad, CBA3AHHBIX €
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KOOpJIMHAT B IPOCTPaHCTBE. KoopnuuaTel BekTopa. [lpocTeiimme 3amayn B
KOOpAMHATaX. YTol Mexny Bekropamu. CkajispHOe NpOU3BEeCHHE BEKTOPOB.
BhIuKClIeHHe YITIOB MKy TPSAMBIMU U IIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJI TIPY PelIeHHH FeOMETPUUECKHX 3a1aH.



NJIAHUPYEMBIE PE3YJIbTATbI
JJMIHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJIbTaThI OCBOEHHS MPOrpPaMMBI y4eOHOrO —MpeaMera
«MaremaTHKa» XapaKTepU3yIOTCs:

I'pakaaHckoe BOCIHTaHHE:

cOpPMHUPOBAHHOCTBIO PAXKAAHCKOM rto3mnm oOyyarolerocsi Kak akTHBHOT'O
M OTBETCTBEHHOr0 WIeHa pPOCCHICKONO —00liecTBa, MPEJCTaBIEHHEM O
MaTeMaTHYECKHX OCHOBAaX (YHKIMOHMUPOBAHUS Pa3iIU4YHBIX CTPYKTYp, SBICHHUH,
mpoleayp IpakIaHCKOro oOIiecTBa (BBIGOpPBI, ONpPOCHl M IIp.), YMEHHEM
B3aUMOJICIICTBOBATh C COLMAJIIBHBIMM MHCTHUTYTaMH B COOTBETCTBHH C HX
GYHKUMSAMU U Ha3HAYEHHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO POCCUHCKOM IPaK/IaHCKON NICHTUYHOCTH, yBAKEHUS K
MPOLIIOMY M HACTOSIIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHEM K
JIOCTVYKEHUSM POCCHHUCKHX MaTeMaTHKOB U POCCHICKOM MaTeMaTU4eCKOU IIKOJIbI,
K FICIIONB30BAHMIO DTHUX JOCTIDKEHHH B ApYyruX HayKaxX, TEXHOIOTHsX, cdepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI0 BOCIIHTAHUS:
OCO3HAHUEM JIyXOBHBIX [IEHHOCTEHN POCCHUICKOI0 Hapoxa;

c(OPMUPOBAHHOCTBIO ~ HPABCTBEHHOIO ~ CO3HAHMA, OTHHYECKOro  IMOBEACHHI,
CBSI3aHHOTO C MIPAKTHYECKUM IIPUMEHEHHEM JIOCTIKCHUH HAYKH U N€ATETbHOCTHIO
y4EHOTr0; OCO3HAHUEM JIMUHOIO BKJIaJa B IOCTPOCHHUE yCTOWYMUBOIrO Oy IyIIEero.

JcTeTHYEeCKOe BOCIIUTAHUE:

CTETUYECKHM OTHOILIEHHEM K MHpPY, BKIIOUYAs SCTETHKY MaTEeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad, pelLIeHHH, paccyXIeHHH;
BOCIPMHUMUYHMBOCTBIO K MATEMATHUECKMM ACIIEKTaM Pa3IMiHbIX BUIOB HCKYCCTBA.

duznyecKkoe BOCIHTAHHUE:

chOPMHUPOBAHHOCTBIO yMEHHs NPHUMEHATH MaTeMaTHYeCKUE 3HaHUA B
MHTepecax 30pOBOro ¥ 0€30I1acHOro o0pa3za WU3HU, OTBETCTBEHHOIO OTHOILICHUS
K CBOEMY 3JI0pOBBIO (310pOBOE INMUTAHHUE, c6aTaHCUPOBAHHBIN PEKUM 3aHATHH U

OTIbIXa, perynsipHas dusngeckas aKTUBHOCTB); dbuzugecKoro
COBEpILIEHCTBOBAHHUS, npu 3aHATHAX CIIOPTHUBHO-03/10POBUTENILHOM
JeSITEIBHOCTBIO.

TpynoBoe BocnnUTaHHE:

FOTOBHOCTBIO K TPY.y, OCO3HAHHEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
pasnu4yHeIM  cdepaM  NPOPECCHOHANBPHOW  NEATENBHOCTH,  CBA3AHHBIM  C
MATeMaTUKOM ¥ eé MPUIOKEHUSIMH, yMEHHEM COBEpLIaTh OCO3HAHHBIA BHIOOP
Oymymieil npodeccudt U peaaM30BbIBATH COOCTBEHHbIC JKM3HEHHBIC ILIAHBI,



FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTH4ecKoMy OOpa3OBaHHIO H
caM000Opa30BaHMI0O Ha MPOTSHXKEHMH BCEH JKU3HH; TOTOBHOCTBIO K aKTHBHOMY
y4aCTHIO B pEelIeHUH PaKTUYECKUX 3a/a4 MaTeEMaTH4YeCKON HalpaBIeHHOCTH.

IK0JI0rHYecKoe BOCIIHTAHHE: »

cOPMHPOBAHHOCTHIO IKOJOTMYECKOM KYJIBTYpPbl, MOHUMAHUEM BIIHMSHU
COIIMANIbHO-?)KOHOMHYECKUX MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIIbHON
Cpelbl, OCO3HaHWEM TJIOGAIBHOTO — XapakTepa JKOJOTMYECKHX — MpodIeMm;
OpHMeHTalMell Ha NpUMEHEeHHe MaTeMaTHHECKMX 3HaHWM Ul pelleHus 3axad B
00/laCTH  OKpYJKarollled cpeasl, IUIAHMPOBAaHHs IMOCTYNIKOB M OLCHKHM HX
BO3MOXXHBIX TIOCIEICTBUMN IS oxpyma}oméﬁ Cpepbl.

IleHHOCTH HAYYHOIO MO3HAHMSA:

c(hOPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKl M OOINECTBEHHOW  NPAaKTUKH, TOHMMaHHEM
MaTeMaTHYeCKOW HayKH Kak cdepbl YeJOBeYeCKOH NeATebHOCTH, ITaloB e
pa3BUTHA M 3HAYUMOCTH NI DPA3BUTHA LMBUIM3AIMH, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOW KYyJIbTYpOH KaK CpeICTBOM IIO3HAHUS MHDAa;
TOTOBHOCTBIO OCYIIECTBIISATH MPOEKTHYIO M HCCJIE0BATENBCKYIO NEATelbHOCTD
MHIWBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeiMeTHbIE pPe3yJIbTaThl OCBOEHMs MPOTPaMMbl y4eOHOro MpeaMeTa
«MaTtemaTHKa» XapaKTepU3yIOTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCLCMBUAMU, — YHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
OeticmBUAMI, YHUBCPCALLHBIMU Pe2YAMUEHBIMU OUCTIBULMU.

1) Vuueepcanvnvie — no3HasamenbHble — Oelicmeus, — obecneuusarom
(opmuposanue 6a306biX KOZHUMUBHLIX NpOYEccos obyuarowuxcsi (oceoeHue
Memoo08  NO3HAHUS — OKDYJcalowje2o  Mupa; — NpUMEHeHue  JO2UYECKUX,
Uccedo8amenseKux onepayull, ymeHull pabomams ¢ uHgopmayuen).

BasoBble Jloru4yeckue A1eHCTBHSA:

e BBIABJIATH U XapaKTEPHU30BATh CYLIECTBEHHbIE IIPU3HAKH MaTEMaTHYSCKUX
OOBEKTOB, TOHATUI, OTHOIIEHHM MEXAy MNOHATUSAMHU; (OPMYITHMPOBATH
Onpejie/ieHUsl  MOHATHH;  YCTaHABIMBATh  CYIIECTBEHHBIH  IPH3HAK
KnaccU(pUKAIIMK, OCHOBaHHUs Ui OOOOIIEHUs M CPaBHEHUs, KPUTEPUH
IIPOBOJIMMOTO aHAIN3a;

e BOCHpPMHMMATh, (OPMYIHpPOBaTH M  NPeOOpa3’OBBIBATH  CYKACHHUS:
yTBepAMTENbHbIE W OTpPHIATEe]bHbIE, €IMHHYHbIE, YaCTHbIE M OOIIHMe;
YCIIOBHBIE;

e BBHIBIATH  MarTeMaTHYeCKHMEe  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
poTUBOpeurst B (akTaX, HaHHBIX, HaOMIOJEHUSX W YTBEPXKACHUSX;



mpejsiaraTh ~ KpUTEPHH  JUIS  BBIABJICHMSA ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEYHIA;

JleNaTh BBIBOABI C HMCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEyKTUBHBIX H
UHIYKTHBHBIX YMO3aKJIIOYEeHUH, YMO3aKJIIOYEHHI1 10 aHATOTHH;
IPOBOJUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBa MaTeMaTH4eCKUX
yTBEpKAeHUH (IIpsIMble W OT IPOTHBHOIO), BBICTPAWBATh apryMEHTaLHIO,
IPUBOJNTG TIPMMEPBl U KOHTPIPHMEpPBI; OOOCHOBBIBATH COOCTBEHHbIC
CYXKIIEHHUS U BBIBOJIBI,

BBIOMpATh cHOCOO pelueHus ydeOHOM 3amaun (CpaBHUBATh HECKOJBKO
BApMAHTOB peIleHHs, BHIOMpaTh Haubosee MOAXOMAIMHE C  Y4ETOM
CaMOCTOSITEIEHO BbIIEJEHHBIX KPUTEPUEB).

ba3zoBble ucciie10BaTe/IbCKHE JefCcTBUS:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEAOBATENbLCKUA WHCTPYMEHT MO3HAHUA,
(OpMyIIMpOBaTh BOMPOCHL, (DHUKCHPYIOIIME MPOTHUBOpeYHe, Mpodiemy,

yCTaHaBIMBAaTh ~ MCKOMOE M JaHHOE,  (OPMHpOBATH  TUIIOTE3Y,

apryMeHTHPOBATh CBOIO MTO3MIIMIO, MHCHHUE;

ITPOBOJIUTH CaMOCTOSITEJIBHO CIIJITaHUPOBAHHBIN SKCIIEPUMEHT,
FcClieIoBaHle II0  YCTAQHOBJICHMIO OCOOEHHOCTEW MaTeMaTH4eCKOro
00beKTa, SBJIEHMS, NpOIEcca, BBIBICHUIO 3aBUCHMOCTEH  MEXIY
00BEKTaMHU, SIBJIEHUSIMHU, [IPOLIECCAMU,

caMOCTOATEIbHO (POPMYIIUPOBATh 000OIIEHHs ¥ BBIBOJBI IO Pe3ysIbTaTaM
NpOBEAEHHOTO HAOMIOAEHHUs, MCCIIEI0BaHMs, OLEHHBATh JOCTOBEPHOCTD
TIOJTy9EeHHBIX PE3YJIbTATOB, BBIBOJIOB M 0000IICHHI;

TIPOrHO3UPOBATh BO3MOXKHOE pasBUTHE TMpoLecca, a TaKKe BbIABUraTh
IPEIIONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHAX.

PaGorta ¢ ungopmanmei:

2)

BBISIBIATE Ae(QUIUTH MH(POPMAINM, NaHHBIX, HEOOXOIUMBIX Ul OTBETA
Ha BOITPOC U JIJIsl pelIeHUs 3a/1a4H,
BpIOMpaTh  MHGOPMALMIO M3  WMCTOYHHKOB  PA3JM4YHBIX  THIIOB,
AHAQJIM3MPOBATh, CUCTEMATH3MPOBATh M MHTEPNPETHPOBATh MH(POPMAIIMIO
pa3IUUHBIX BUAOB 1 (POPM IIPEICTABICHHS;
CTPYKTYpHpPOBATh UH(MOPMALIHIO, IIPEACTABNATH €& B PasIUYHBIX HopMax,
WLTIOCTPUPOBATH I'papUueCKH;
OLIeHUBAaTh Ha/IEKHOCTh UH(pOpMaLUH 1o CaMOCTOSITEIILHO
cpOpMyYITMPOBAHHBIM KPUTEPHSIM.

VHusepcanvrvie  KOMMYHUKAMUGHbIE — Oeticmeus, — obecnedueaiom

ChOpMUPOBAHHOCHIL COYUATLHBIX HABLIKOE 00YUAIOUJUXCS.

OO0umenue:



BOCIIPUHMUMATh W (OPMYJIUpPOBATH CYXKIEHHS B COOTBETCTBHM C
YCIIOBUSAMH U LEJISIMU OOLIEHHS; ICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3p€HHs B YCTHBIX U IHCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJIyYeHHBIN pe3ysIbTaT;

B X0Jie 00CYKIEeHHsI 33]1aBaTh BOIIPOCHI 110 CYLIECTBY 0OCYKIa€MOH TEMBI,
npobJIeMbI, peliaeMoi 3a/1a4t, BbICKa3bIBaTh MJIEU, HAIICIICHHBIC Ha MTOUCK
pEIlEHHUs; COIMOCTABIATh = CBOM CYXIEHHs C CYXKACHHUSIMU JApYrHX
YYaCTHUKOB JMaiora, oOHApyKMBaTh PaslM4de M CXOJCTBO IMO3MLHMIL; B
KOppeKTHOH (opme HOpMyITHPOBaTh PA3HOITIACHS], CBOM BO3PAXKECHHS;
Mpe/CTaBIATh  pe3yjibTaThl  PEIIeHMs  3aJa4d,  OKCIEPUMEHTa,
MCCIIeJOBAHUS,  INPOEKTa;  CaMOCTOSTEJIbHO  BbIOMpaTh  (popmat
BBICTYIIEHHS C y4ETOM 3a/iay MPE3EeHTalMK U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHHYeCTBO:

3)

[OHUMATh W  WUCIOJb30BaTh  MpEHMyIlecTBa  KOMAaHIHOH U
HHAMBHyalbHON pabOThI P pelIeHnH y4eOHbIX 3a/ia4; IPUHUMATH Lelb
COBMECTHON JIeATeNbHOCTH, IUIAHWPOBATh OPTraHM3aLHUI0 COBMECTHOM
pabOThI, pacrpeIelisTh BHIB! PaboT, 10roBapuBaTLCs, 00CYKAATh MPOIece
¥ pe3yJbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;
y4acTBOBATh B IPYIIOBBIX (hopMax paboTel (06CykKaeH s, OOMEH MHEHHH,
«MO3rOBBIe INTYPMBI» M HHBIE); BBINONHATE CBOK YacTh pabOTBI U
KOOpIMHUPOBATh CBOM HEHCTBMA C JPYIMMH YJI€HaMH KOMAaHIbI;
OLIEHUBATh KauyecTBO CBOETO BKJaza B OOLIMI MPOAYKT IO KPUTEPUSIM,
copMyTHpOBaHHBIM Y4aCTHAKAMU B3aMMO/ICHCTBUS.

Vuusepcanvnvie — pezynamueHsle oeticmeusl, obecneuusarom

qbopMupoeaHue CMbICNIOBbIX YCMAHOBOK U HCUSHEHHbIX HABLIKOE JUHYHOCMU.

Camoopranu3zaums:

COCTABJISITh IUIAH, aJITOPUTM PELICHHUS 3aa41, BBIOUPaTh CIOCO0 peleHH s
C YU4ETOM MMEFIOIIMXCSI PECypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh ¥ KOPPEKTHPOBATH BAPMAHThI PELIEHUH C y4E€TOM HOBOH
uHGbOpMaLUH.

CaMOKOHTPO1b:

BJIaJ€Th HaBBIKAMH [T03HaBaTeJILHOMU pe(bHeKCI/II/I KakK OCO3HaHHuA
COBEpIIaeMbIX ﬂeﬁCTBHﬁ U MBICIIUTEJIBHBIX IIPOLECCOB, UX PE3YJIbTATOB,
BJIAACTH criocobamu CaMOIIPOBEPKH, CaMOKOHTPOJ  IIponecca )51
pe3yiibTaTa pelCeHUs MaTeMaTH4YeCKOU 3a/1a4yu;

OpeaBUACTh TPYAHOCTH, KOTOPBIC MOIYT BO3HHUKHYTh IIpH pPEUICHHUH
3aJa4yd, BHOCUTb KOPPEKTHBBI B HCATCIbHOCTH Ha OCHOBE€ HOBBIX
O6CTOHT€HBCTB, JaHHBIX, HaWeHHBIX OLHI/I6OK, BBISIBJICHHBIX TpYﬂHOCTeﬁ;



e OLEHWBATH COOTBETCTBHE pe3yjbTara LEIH U YCJIOBUAM, OOBICHSTH
IPUYMHBI JOCTHKEHUS MM HENOCTHXKEHHUs Pe3yJbTaTOB JAEATEBHOCTH,
HaXOJUTh OIIMOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OTIBITY.

MPEJAMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh MOHATUSMHU: TOUKA, NPsIMasi, INIOCKOCTb.

[IpuMEHATH aKCHOMBI CTEPEOMETPHMHU U CIEACTBHA M3 HHUX IIPU pPEIICHHH
reOMeTPUUECKUX 3a1a4. |

OnepupoBaTh MOHSITHSIMHE: APAJLIEIbHOCTh U MEPISHANKYIAPHOCTD MPIMbIX
U TIJIOCKOCTEM.

KiiaccH(UIMpoBaTh B3aUMHOE DACIOJIOKEHHE TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYIPaHHBIA Yroj, IpaHM JBYTPaHHOTO YIJa,
pebpo ABYrpaHHOro yria; JUHEHHBIH yroj ABYTPaHHOIO yIja; rpaaycHas Mepa
JIBYTPAHHOTO YIJIA.

OnepupoBaTh TMOHATHAMH: MHOTOTPAHHMK, BBIMYKIBIH | HEBBITYKJIBIA
MHOTOTPAHHHMK, 3JIEMEHTHI MHOTOT PAHHHUKA, TIPABUJIbHBIN MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IMpamua, MpU3Ma,
IPSAMOYTOJIBHBIH Mapasuenenunes, Kyo).

KnaccubuuupoBaTh ~ MHOTOTPAaHHHMKHM,  BblOMpas — OCHOBaHMA I
Kiaccuukauuy (BBITYKJIble M HEBBINYK/Ible MHOTOTPAHHMKH; TpPaBUJIBHBIC
MHOTOTPAHHHMKH; TIPAMbIE ¥ HAKJIOHHBIE IPU3Mbl, IAPaJUICICIIUITC/IBI).

OrnepupoBaTh MOHATUSIMHE: CEKyLIasl INIOCKOCTh, CeYEHNE MHOTOIPAHHUKOB.

OOBSICHAT IPUHIIKIIBI TOCTPOEHUS CEYEHUH, UCTIONIB3YsI METO CIIEJIOB.

CTpouTh CeYeHHMs MHOTOIPaHHMKOB METOJIOM  CIIe[IOB,  BBIMOIHATE
(BBIHOCHBIE) IUIOCKME YEPTEXH W3 PHCYHKOB MPOCTHIX OOBEMHBIX buryp: BUI
CBEPXY, COOKY, CHU3Y.

PemraTh 3a7a4y Ha HAXOXKICHHE TeOMETPHYECKUX BEJIMYMH 110 oOpasuam Miu
anropuT™MaMm, IpUMEHss HW3BECTHBIC QHAJTUTHYECKHE METOJbl TPU pelIeHUU
CTAHJAPTHBIX MaTeMaTHYeCKHX 3a/[ad Ha BbIYMCIIEHHE PACCTOSHUH MEKIY NBYMS
TOYKAMH, OT TOYKM JO TPSMOM, OT TOYKH JIO TUIOCKOCTH, MEKIY
CKPEIHBAIOIIUMHUCS MPSIMBIMH.

PemraTh 3a7a4d Ha HAXOXKIEHHE TeOMETPHYECKHX BEJIMUMH 10 oOpasuam uiu
aIrOpPUTMaM, [PUMEHSST HM3BECTHBIE AHAIMTHYCCKHE METOIbI TIpU pPeIICHUH
CTAHJAPTHLIX MaTeMaTHYeCKHX 3ajay Ha  BBIYUCICHME  YIIOB  MEXIY
CKPEIMBAIOIIMMHUCS ~ TIPAMBIMM, MEXKIY MOPSMOM M IUIOCKOCTBIO, ~ MEKIY
[IJIOCKOCTSIMH, IByTPaHHBIX YIJIOB.



BeIauciisTh 00bEMBI U IO TOBEPXHOCTEH MHOTOIPAaHHUKOB (IPHU3MA,
nmUpaMua) ¢ [puMeHeHHeM  (QOpMyJ;  BBIYMCISTH  COOTHOLICHHS — MEXKIY
MTOIIASIMHA TOBEPXHOCTEH, 00bEMaMH OLOOHBIX MHOTOTPAaHHHKOB.

OnepupoBaTh IMOHATHAMHU: CHMMETpHSI B IPOCTPAHCTBE; LEHTP, OCh H
IIOCKOCTD CUMMETPHH; LIEHTP, OCh U TIOCKOCTH CHMMETPUHU (UTYPBI.

U3sBrnekars, MpeoOpa3oBbIBaTh M | MHTEPIPETHPOBATh HMHPOPMALHUIO O
IPOCTPAaHCTBEHHBIX F€OMETPUIECKUX durypax, NpeACTaBICHHYIO Ha YepTenax H
pHCYHKaXx. I

|
i |
[IpyMeHsATh reoMeTpudeckue (GaxThl Ui PEIIeHHs CTePEOMETPUIECKHX

3a71a4, MPEANOJIaralonX HeCKOIbKO [IATOB PELLeHHUs], CTH YCIOBHS PUMEHEHH s
3aJlaHbl B IBHOH (opMe. |

[IpuMeHATh  MpOCTElIMe MPOrpaMMHBIE — CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAILMOHHbIE CHCTEMbI TIPH PEIEHAH CTEPEOMETPUIECKHX 3a/1a4.

[IpMBONTE NPUMEPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B NpHUPOAE H
’KH3HHM, PaclO3HaBaTh [IPOSIBIICHHE 3aKOHOB FeOMETPUHU B HCKYCCTBE.

[IpuMeHATh MOMydYeHHble 3HAHMA Ha NPaKTHKe: aHaIM3HpOBaTh peajlbHbIe
CHTyalldd U NPUMEHSTh W3ydeHHbIE TOHATUS B IMpOLECCe IMOMCKA pEIICHHUs
MaTeMaTHdecku cOpPMyJIHpPOBAHHON IPOOJIEMBI, MOJEIMPOBATE  peajbHbIE
CHTyalldd Ha A3bIKeé [EOMETPUH, HCCIEe0BaTh I[IOCTPOCHHbIE MOJEIH ¢
MCIIOJIb30BAHMEM FeOMEeTPHUECKUX TIOHSTHH 1 TeopeM, annapara anre0psl; peiaTh

IIpaKTUYCCKHE 3aa4u, CBA3aHHBIC C HaXO0XXIEeHUEM I'eOMETPHYICCKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh TNOHATHUSMA: LUIMHAPHYECKas MOBEPXHOCTb, 0Opasylomiue
LMIMHAPUYECKONH  TMOBEPXHOCTH;  LMWIMHIP,  KOHMYECKas  IMOBEPXHOCTb,
o6pasyroliie KOHMYECKOM MOBEPXHOCTH, KOHYC; ChepuiecKas IOBEPXHOCTb.

Pacrio3HaBaTh Tena BpauieHus (LHIHHAD, KOHYC, cepa u 1iap).

OOBICHATE CIIOCOOBI TTOIYYEHHs TeJl BpaICHUS.

KnaccupuuupoBaTh B3aMMHOE PacronokeHne Chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHAMH: IIAPOBOA CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMeHTa; LIApOBOW CJIOi, OCHOBaHME LIapOBOIO CJIOs, BBICOTA LIAPOBOIO CIIOS,
IapOBOU CEKTOP.

BelaucisiTh  00BEMBI M IUIOMIAQAW  I[OBEPXHOCTEHM  TeJl  BpalleHud,
reOMEeTPUYECKUX TeJl C IPUMEHEHHEM (POPMyIL.

OnepupoBaTh TOHATUSIMH: MHOTOTPAHHHK, BIMCAaHHBIA B chepy H
ONUCaHHBIM oOkojo cdepsl; cdepa, BNHCAHHAs B MHOTOTPAHHUK MM TEJIO
BpalleHMs.

BBIYKMCIIATH COOTHOIIGHHS MEXKIY IUIOLIAIsIMH TTOBEPXHOCTEH U 00BEMAMH
[MOIOOHBIX TEJI.



Nzobpaxarh n3ydaemble QHIYpel OT PYKM M C MNPUMEHEHMEM MpPOCTBIX
4epTEKHBIX UHCTPYMEHTOB.

BHIMOJHATE (BHIHOCHBIE) IIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX
duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH, CEUCHHS TeJl BPALLICHHS.

U3BjekaTh, HHTEPIPETHPOBATh K = IPeoOpa3oBbIBATH MH(OPMALMIO O
[IPOCTPAHCTBEHHBIX [€OMETPHUECKUX (UrypaX, MPeJCTaBICHHYIO Ha YepTexax u
pHCYHKaX. | |

OmnepupoBaTh OHATHEM BEKTOP B IPOCTPAaHCTBeE.

BBINONHATS JCHCTBUS CIIOKEHHUS BEKTOPOB, BBIUMTAHMS BEKTOPOB U
YMHOKEHHS BEKTOpPA Ha YUCI0, OOBACHATH, KAKIMI CBOHCTBAMHU OHH o0JaaroT.

[TpuMeHSTh TIPaBUIIO MapalliesienuIe/1a.

OrnepupoBaTh MOHSTHIMH: J1eKapTOBbI KOOPANUHATEI B TIPOCTPAHCTBE, BEKTOP,
MOJIy/b BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YION MEKIy
BEKTOpaMH, CKaJIipHOE [IPOU3BE/IeHHE BEKTOPOB, KOJIMHEAPHbIE ¥ KOMILIAHAPHbIC
BEKTOPBI.

HaxoIuTh CyMMy BEKTOPOB M IIPOU3BENEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIspHOE IMPOM3BENEHUE, pacKiIaiblBaTh BEKTOp MO  JBYM
HEKOJUIMHEeAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHUEM B I€KapTOBOW CHCTEME KOOPAHMHAT.

[IpuMeHATH reoMeTpudeckue (GakThl Ui PEIUCHUS CTePEOMETPUYECKUX
3aj1a4, TIPEIIIOJIaralolliX HeCKOIBKO IaroB PelleHus], eClIH yCIOBUA IPUMEHEHHNS
3a/1aHbl B IBHOU (hopme.

Pemars mpocreiiliine reoMeTpU4YecKre 3a1add Ha TPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemars 3ajadd  Ha J0KA3aTeJbCTBO MaTeMaTHYeCKHX OTHOLIEHHH U
Hax0KJeHHe TeOMETPUUYECKUX BEJIMYMH 110 00pa3laM Wi alropuT™Mam, NpUMeHss
H3BECTHBIE METO/IbI IIPH PELICHUH CTaHJapTHBIX MaTeMAaTHYECKUX 3a/1aY.

[IpuMeHATH, [POCTEHIIME MNPOrpaMMHbIE — CPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUIECKUX 3a1a1.

[IpHBOAUTL MpUMEPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTeH B IPUPOIE H
>KU3HH, PACIIO3HABATD TIPOSIBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATH MOJMyYeHHble 3HAHUA Ha MpPaKTUKe: aHAIM3UPOBATh PEAJIbHBIC
CUTyallud M TPUMEHSTh H3y4eHHble IOHATHA B Tpolecce IOMCKA PEIICHHS
MaTeMaTH4eckd CHOpPMYJIMPOBAaHHOM MNPOOJIEMbI, MOJCIMPOBATh  PEalbHbBIC
CHTyallud Ha s3bIKe TIEOMEeTPUH, HCCIE0BaTh IIOCTPOCHHBIE MOJEIH  C
HCTIOJIb30BaHIeM reOMeTPHUECKUX MOHATHH U TeopeM, anmnapara anredpsl; peiaTs
NpaKTUYECKHE 3a1a4H, CBA3aHHBIE C HAXOXK/ICHHEM IeOMETPHIECKUX BEJTUYHH.



[ g\“i:

| 0 W S W 89 F HINIAVAIOdIT O 40D Vh O04.LOdhHIOA mmEmO #,
Vo e S — T -
_ \.qooomumwmﬁwv”aw\\ﬁ\ﬁwwm ; 7 I ¥ 19114 U BUHEOLOORd ‘EMHORD “oz:omoemoc L
I S e ) I
| 1€96072]/nToospaw//sdny ,
7 I 6 GOMUHHRAIOIOHW 19NQ90() | 9
| MOJT BYOLOMIIQU] | ; w ‘ o ) B B
L£960C2] /NI 00spa ur//sdny m
oNOLOHLOM I 11 _ MIMHHEAIOIOH]A] S
MOIT oug | |
3753 T M 00505 TS - o - o ] - ] ,
| Ro@gmok%ﬁﬂMM&ﬁM@MM , I 01 HINKLOOMOOI U UNIIWEAIT AIKOW 19111 £ ¥
- = .7 " - =
hmwoomo# \_: ooﬂuo wy// mBE f ,_ :uhooxooq: f
MOTT ©XLOHIQH]q | , 4 | 1 x19awgdi 9100HdB1 AT HOIdS] | b
moodmo‘:&‘oowmﬂ\‘\ Sl - B  po100M00IM B XITWEAIT qroonaralrede | ,7 - 14
MOTT BXOLOUIQHY] 7, L 4 ‘ogroHed100d1I & MLOONOOI U JIIWBA[] | ¢
B— ‘.\“.Q I o S T i = | I
| ERRGHTS [ ISOSpaTTH A W | 01 omdromwoadard g ouHoOwdy 1
MOIT mxoaoE@Sm ,H, w |
| |
[adAdd | ,
JigH4gIrdLegocedoo | rasoged roged 0130g raunediodu | 1/u
| 2 amdIhHLMRd] | 7 d1gHaIrod.LHOY , /
| (dragodpun) | | WOL M g01rdreed QMHEHOHIWHE N
W draHHOd LAIrE, ﬁ 00¢h omhoor==c¥

CDOVIRM 0T
AUMHVAOdUHVITH HOMDHThULVINIL

¢ ¢



0 r 3 143 AWV IOCIT OII 40OVh O4dLOdhHIfON m_m:.:mO
TeopImrossp s T | - | | | UMHEHE KUITREMIBNOIOND | \\m
MOIT exdLOMIrQU] ! A . "QMHAITIQOQ0 aunado18o] |
e e 1 — s
it I 01 saronedrioodn € renurdooy u doixog ¢
MOIT eXoLoHIQuq
75360231 /AT 00spa wW//SAny I o - - . N T
MOIT BXOLOUIQH] I _ s 1oL HHSI90
— S— - e —— T e —_— yh» S — e - — . -
| L€36072[/nroospa//sdny ,
. - mxoaosqmsm 4l KuHomRdE BIO ], I
199d£dad |
1Lo9ed 19Loged
draH4gIrdLedocedgo 0130g nnwediodu
omdhued[] | drHdrrodiHO) /I e\
srqgoddpu _ WAL M go1rdreed JOHHRHOHIWHE
(Grmodun) ] " veed H
u.,::_cnb.oa.m H0OCh 09.LIIRHIL0Y]
DOVICA 11




i s A N IR 1 e i 11 = e s ' - i A s
i e e & == -~ = = e e e == T ==
- - . - - - - — - e e s -

1
|
i o e N T LA N ST “ e

SRR ERT—— 25 — e - m:“ﬂn.‘].‘f e S e S N e e e P T wedhey ASvan

e Sty S i e S e R e —3 e e —

E . e e &



r CEPIFSPE/MIO0SPa W/SANY
MOU BOLOMIIQH] |

- 8€JJPOEq/nIoospaTwy//sdny 7
| MO eXOLOHIQHY 7
f‘ w

7

7 PI6S6E98/NI00Spa W//:SsdNy
7 MOmeoeosaws
W

e S SRR

| $75C§9qp AT 00Spa T/ S

|
|

omommwvm\_:.ogwu‘E\\“mm::‘

7 MOT BIOLOMIrQHY]
!
|
| MOIT eXoLouIQuq

PI/[939e/nI00spa w//Sdny

1 904X O BUHOWO8) JI9HIIBhRE]

w

L

| gewsdi KoouIoeMo09dall “ULIONOOITT

goxuHHedI0I0HN w:moroU *
‘UIoYoW 1 miLdogsed xu ‘oruwedun
u o@? 0 BHHOI€0 JI9HIIBhRH

xexordon 7
XIaHHOUIQ0dII H ‘xexHAoud |

eH goMUHHRAI0I10HW ouHIXKEdQOEH
szmxx:mm&o IOHIW 0 O9LOWONBHE

AHOOMOOEE Hu

EeIWEBdI BOQUITIONEM9da1l “UIO0MO0ITI 7
moo:Eo:wzoooao: “KULEHO] |

AHOOMOOH:H U

BooHIoIeM0ada1 :BULEHOJ |

exeadro HMIrado0
‘(aoxeodro) xamedn xigHqdIreden
‘UALO0ONO0I T BUHMKRAQOEH

:xexHAoud eH kuHOXRdQOEH

erruged] [ ‘ogroHedroodn l

‘qLOOMOOIII ‘BeIWEdII “©MRhOL
:undionwoadord BULEHOII oE:momoO

19.L09ed

0132
drqHIrodLHO)| H

MOJT eXOLOHLIQHY
‘ |
| |
-
, *
190dAdad 1
, 19.L00ed
dlHAard.Legocedgo 7 BHHOhAEH
_ RYINREIN AN TJ ]|
dragoddpun 7 eLel/
] @Z_Eomhzou.m ;, -

d00eh cmFQQ—-EE.QVM

eqxodA enaJ,

N

DOVIFN 01

AUHVAOdUHVIFH HFOHhOdAOI

€




| 691 L0FJ6/M00Spa W/7dTg | - ﬁ
_ I UWITHHOIrgedITBHOD O 19111 Tl
| O] BioLonIgng i
_ - 7+ - 00 HIOOMOOII
f 696 1P 199/nr00spa u//:sdpy ¥ gowsdu 9roon4gIrarIede| |
* MOI] eXoLourouq | ! :oaroHed1o0dII g HOLOOMOOI I 2
| | u xﬁzwmc ﬁoomm:o::mmmi
A S S ~ - IR (RN [
4 ﬁ 7 xiawgdin
|
| | xad1 aroonararrireden ‘oaronedioodn
| €99EPeEE/NIo0SpaTt//sdny w q g
O[] BISLOMIIGH] I A g orawdn araH4IdrIreden Al
| :od10Hed100dIT g HOLOOMOOII I
T w u xEs:&: ﬁooméoqqmmmﬁ |
- . 7 -1  oawkdn 7
‘ 9JOTSTe /NI 00Spa w//:sdny g : gooumoreaMImadyo U oraH4IdIIeden =
MOIT eXLOHIIQHYg 7 ‘gooumoiexasadar :ogroHedroodn
;. | g x19wBdi onHMKoronoed QOHNHREY
T7AIGCATO0S - e . = = XHH €1 BHE101010 1 Hud1owoadoro
% 7/nr STwy/sdy
vMOd mvwmpow\qwsm I rawonoe :uudromoadard nuHaodroon 01
W INOMOOhHIBWOUINE QO QULKHO] |
oo_@omo\‘:_ SO m,a‘ﬁ T - | ‘7  XuH €4 BRA107010 M HUd1ow0adoro | |
" 3 . U | | |
SO wxoeom\g\:msm | . I | I9NOHONE :urdrowoadaro uuHa0d oo 6
| Lf INOMOOhHIEWOUINE QO QULIKHO] |
‘ RN - 1 B | xuH eu Bug1o7010 M Hud1ow0adaro B
$q0896 ¢ ¢/ 00Spa w//:sdny . ~
Ol PYOL0HIgHG ¥ rawonode :uudiowoadaro nuHoodroon 8
WOMOOhHUIEIWOUINE QO QULKHO] |
o#omooo\_:.oﬁuwu@.%_ \.maz B - - - \_ ) | xuH eu gpa1ov010 M HHd1oWoadoLo
YOI mxuaomwmsm _ I rgawonode :uudrowoadard nuuHoodroon L
m “ WOMOOhUIBWOUINE QO QULEHO] |
- 0 a ‘ 40MUHHEdI0IOHIN KHHORY) o
| "HIOYON H :xaommmm XU od:sams: _

- IS S S

¢



ﬁ )OI eLoHIgH] | I uroondsulxurroudon xerend]| 97
996CHCEq/NI00Spa /Sy 1 o ] ) "~ mrooxoorrn x srndsrKxmraandan
MOTI eXoLourguq 7 u srgHgrarreden orawsd] | §%
6o [oBQ/MIooSpaw/sdny | T ‘\\\‘:f I uioowoorrn ¥ omndsrlmrsondorr ||
MOJ] eXorourouq B u osrgHgrrarireden orgwsd] | ve
pSegleq/nlroospatud ...mﬁﬁ— V - o 7 - ) ‘ OWHOE&@%QO‘QE’@ %vmmai?‘ \ ‘_
/ 1" _ , I HABI AU HOIAIIT {KLIOMIOLII €T |
JOTT BiaLoMIgHg | | 1 nowsd 9100HdEIAIMTHIIAD] |
| - ‘:4\ \\\\ - @1.L T ‘pmopooxoo:uggxa:mwm:‘ _
| GCaGE(EG NI O0SPa W)/ SANY % qroondarrarirede] | -egronedroodn |
MOTT exoLonIgnyg | | ! A g U100MO0IN U o[WEd] |, | cc
ﬁ\ : i ﬁ owal o1l eroged KeHAIr0dLHOMN
| PSAJ97o3/MI00SpI WA | ] ‘ - |
sl e _ | HHHORA0 9UHO0dLI0] | 1T
i heidi = — T
- JOPYEYP1/NI00SpW//SApy - _
, . | HHUHOhI 9UHI0ALI0] | 02
| MOJ] eYoLOMIQng | | |
, NOOUwNNAV\:H.OOWﬁQ.cxﬁ‘\\\wmgwa 1 R - - \“,‘ - o - ‘WOESEO:Q:%Q@E a@%g -
7 e | ‘dreedior :u1ooxoorn eH IdAiud 61
ﬁ MOJ] eXLOHIQU] w
,. N oraaHdaroHedLo0dI SUMmKAL0d] |
9coppocomroosprwysdng T T
, d m | MALOOMOOIM XIIHAIRIIredell BALOHOE)) 81
* MOIT BXoLOUIQuq .
f CC7Jg 97 /MI00spa /7SNy o N o o " uioowoorn okmarorreden |
7 MNOJT BYoLOUIrQUq “HOLOONOOIIT 9Lo0HaIdIrIrede] | Ll
| mommmmm>zgxavo;ctaaum(‘w\: o N R - oaronedioodn .
7 MOIT eXoLouIrQuq 7 g UNIIINEAIT AIKOW 11O £ ol
| 208 CE 0] /NIrO0Spa /S w - D - oumomedwodu
7 MOJT BXOLOHIIQHY 7 | g HNIIIWBAI AIDKOW 1r0d £ o1

|
|

L -

uweHodoro




—

O[T BXOLOHIIQH] I E  poroodoor drooudsikymrHonda] | 8¢
wo?nono\a.oomwm.E\\”m&m_ N D 1 ﬁ )  erak osounedifax -
MOJ edXoLoHI Qg I ﬁi 11014 MIIHHOHHUIC ‘1r0JA HiaHHed1K4]] Lk
ERIY C/NI00Spa-//SAT | : o m : - ,_ - eItk o1oHHedIA4Y ‘, |
MOJT eXoLOUIQHYg | ! 7 1r0JA HITHUOHHUIL ‘Ir0IA U1aHHedIA4]] W 9%
Fq2q 19991 0083 /7AiM o B ] ] B  omwoodoorn W gowsdn N
YOI exorourgnq I Aicon 10014 :oaronedroodin € 1911 £ 5% |
i . 4 a | nrooxoourtr or Howsdi 1o ommgorooed |
0QZZR9qp/NIoospa u//sdny . d
T — | 1 HLOOMOOII O UMhOL 10 QUHEOLIOR y€ |
,ﬁ :o1[HHOINEH U dBIANUTHOII] | |
| ‘ i | uroowoorn or powsdn 10 oumkorooed |
£98qLqge/nroospa iy sdpy | _ |
| L —— M 1 HIO0XMOOII OX MMhOL LO QUHEOLdORd €¢
_ " T 4 :o1[gHHOINeH ¥ dBIAMHTHONI] |
o I ‘ - ‘uroodoorrn o powsdn 10 omnorooed |
| PPEJRJ99/nI00Spa wy//sdny |
7 L 7 I | “HMILOOMOOIMI OY MMhOL LO dUHEOLdJRd €
| 7 | 4 :QI9HHOINRH U dBIANUTHOUAD] |
f — E— e ) — SR S I — S —
ﬁ . _ - urooxoor o Howkdir 10 onHEoLodRd
| EPLLFAEE/MIo0spa W/ sdny |
4 . I 7 ULOONOOI(I OY MMhOL LO dUHEOLOIRd L€ |
| | :oI9HHOINERH 1 dBIrANUTHOIAI | ,ﬂ
A qQbcSg [PL/NTO0SpoW//SAT] | o . 1 uroowoorrn nonderlmreondon |
, MOIT eXoLOMI QU] 7 I nowsdn o ewadoa ], 0%
| QJCPLEPa/NIro0Spa W/ SANy V T -  HLOOMOOII mommw:@smmo:mom -
7 NOIT BXLOHIQUY 4 I nowkdi o ewadoa ], 6¢
| 780S2¢¢9/NIroospa wy//sdny - _‘\ o - R © nrooxoorr woudsiAxurHandom |
7 MO BAOLOUIQH] 7 ﬁ I powsdi 0 ewadoa |, 8¢
W m_vmoS\k\i.oomvoé\\“mmwm_ A B ‘ o | N MLOOMOOIT U HOWKdII {‘\A
ﬁ MOIT exoLouIrgnq | [ % nroondsirAsiuraandan senend] | L]

| 9$9JqG]J/NI00Spa W/ :sdny

L

HLOOMOOITT U HOWEdI




_ g3 Eg/NIro0Spa W/ SATg | | | PA1OHOID 010 | YouHmardleden ]
f MOIT mzo&omﬁwsm | : M :E:AEof&oEwm: ‘rormnaLlirede] | | Ly
- ‘ o - o 7 ~ awendu aroouxdogon KeHIroI
| pecopeyq/nioospawy//sdny 7 ¥ KR4OMOQ ‘T9NerdIl KBHHOIINEH
MOJT BYoLourouq 7 ! u sewrdin [awendn KUHREOHO o
h u ES& ‘ewendi BeHIIr0IA-u ;ewend] |
N . ‘, 1 o exuHHed I0I0HN _ -
R A e e exidoased imimHHRdI0I0HN
MO BIOLOMIgH] | 7 I QIINIAIIIGEOH H 9INANIGE | S
m _ ‘eXUHHRAIOIOHNW I9LHOWIIIE ,
w SIIHIOHO0 ‘BXUHHRAIOIOHN SULEHO] |
‘ ‘ | | ‘ e \ ~ MWKLOOMOOIII U HWIaWEdI M
€J91L69S/nIo0spawy//sdny | | KIDKOW 19101 £, U, AQLIOMIOIIT
MOIT exarouIrong ~ ! 1 xiawgdir aroondsrAurHanday |, 44
; | wewal oul eroged KeHdrodrHo)|
omgvﬁmw MMMMFMN MMMM I xedsrxuraondan xadr 0 ewodoa |, 4
PLESS ﬂNMNMMMMHMMMMMM I xedgirmuraandan xdL o ewadoa], w |
e W S e e v e )
onom\(ovmmv_mﬁwmvwwaﬂw_\“mwwm | | I xedgrxnraondon x9di o ewadoa |, 8% |
% £SOpS/eq/nIroosSparw//Sdiy _” sgooxooz:
MO PIOLOHIgH] I xKar urooudsrAxuraandon yeneudin a
“HOLOOMOI(II ﬁoommwiqumommoﬁ
3] 7o6P/NI 00SPa W//Sdy 7 Soaooxoo:: | |
1 xAar uroondyrAxurnondon yeneudn 6€

MOIT eXOLOHIrQuq

“MAL00M00IM 9100HdBIANHIrHAIdS] |

:upooxoo::
XA9Y :Hoomam:?:dmo:%z zmmmzac




- MOIT mvwoaos:@:m B

LSTY8PLE/MI00Spall//:sdny
MOI] edoLoHIrQuq

n uroouxdodgon Hodox09 qIremon| |

14

J93qpag/nroospa i)/ sdny
MOIT BIoLOHIQuYg

6PLLLI6q/nI00spaw//:sdjy
MOJ] edXoLouIQuq

fawendin mozwmm

n1oouxdogor Hogox0g 0 ewadoaL
‘UHHRLIOHO0 dI7eIIOoNT ‘[IWendin
nowkdi HLOOHXAd01 HOHIMOII

1 KLOOHXdog011 HOE0M0Q I RIIOL] |

ICITAT
‘urrenoaeny ‘edogd :gaoMMHHRAIOIOHW
GOLHOWOI€ QUHILOURIIE

xexuHHed 10 10HN
xiquarrugedin ‘xerannnararrireder
‘xeruwedunl 9 UHALOWNUD
I9LHOWOIIC, "HLOONOOLTI ‘UOWEdII
‘UMROL OHIIRLUOOHLO BUALOWNHUD
:oaronedroodn g BMdLOWWK))

€S

IS

MOI eMoLOUIQHg

'~ JGSPPyOB/NIO0SpS W/ SATY

‘drreeoodu u dreexoror
‘dreeryo :xexuHHedI1010HN
xigHgIrugedn o ouHAIrgRIOTAd] |

G988/ (/nIoospa ui//isdpny
MO eXoLouIrgugq

-

0k ‘dreedior mianarrugedn

U eruwedun seHdarolfod
gendarugedn ‘eruwedun sendarrugedin 1
ewend seHqarugedn ‘exuHHRdI0I0HW
oJoHIrugedi oOULEHOL
:IMHHRdI0I0OHNW d19HgIHged] |

CB(Pa [ QJ/NT00Spa W//:SANy
m MOIT BIOLOUIIQH]

oV

 eruwedun
BRHHORhOOA U BeHdIrugedin ‘aruwedun
q9150HXdo9011 KRHIfOII ¥ KR40M0Q
‘[gruwedui OHHBIOHOO0 U UHRdI
‘eruwedun BeHAIr0IA-u ‘eruNedu] |

¢

8y




| Q0E3E09S/MOO0Sp3 /STy

oHHHEAIOIOHIN
pepaqgeQ/nIoospa w/sdny | g HUHOhY) 9UH0d1O0] |
MOIT exoLourguq ! ‘HHHEHE BHITREULBNOLOMD 59
OMHOIMIQO0QO ‘OuHId0LE0] |
| S¢[cougz/nroospawysdny | . = |  G0MHHHRAIOIOHIN W90, N
_ MOJ] exorourguq [ ” I owal ol eroged KeHAIr0dLHOY b2
[SJCPCgp/nroospawysdng | T  endi mogon |
_ MOJT exorourquq ! 2990 £9
= I I S - o . §
Oowmmoo~\:<~.OOm©®.~:\\“mQﬁr_ d
MOT] BIOLOHIrQH] [ FINEHAL FR00 o
goocssemroospwEsdny ‘ N o : o I '
MO exaL0MIgH] = ﬁ St =
JCopeEjZ/NI00Spa W)/ SAny | - - o - i | ]
SOT] Bio10HIgH] I [IUNRAHI WQI0(0) | 09
ZIE0[96L/NT00Spo w7 Say - —SS o =1 - i
MOJ] exorodronq | | ! i 2990 65
PJRIP LT3/ 008p3 W75 I 1 - arsadi N
MOJT edxoLourouq I IHRRECHE NIT00 8%
TATLTSEE/00spa ]Sy _ N x ‘ Swwzmm:c _\|§m
MO BXOLOUIQH] ! 2990 | LS
qozoopenroospwyrsanyg T . y
. I OWQL00 QO QULKHO] | 0¢
poocjcgenroospowysdng | - - - N ..:x:mma&oé:?._.
MOIJT edXorourguq I L owal ol eroged KeHIIrOdLHO) S

[arunedun

HOHHQKhOK U1o0HXdog01 HOF0N0Q

drremor o ewadoal ‘[aruweduin

poudrrugedn ULoonxdodorn

¢




| 48959/ 9G/nIoospa‘//isdny
MO eXoLouIrQugq

09497 1 6Q/NT00Spa /7SN
MOIT BXOLOHIQHY]

\‘, —

6BqT6LLJ/nIoosparu//isdny
MOI eXoLoMIrguq

—

89

ANANVIIOAIT |
OI1 4O0OVh 0d1DAhUIONA mm::mo!

HINBLOOMOOI(II
KIDKOW €0IrIA ‘go1rdA xiauHediAgy
‘019100001 B HOWBAIT AIKOW
‘UNIIWBAIT BOHWHITIOTRgruIIod0

AYOW :90ILIA QMHIIOURIIE
"UHHEHE BUTTREULBNOLOMO
OMHAIIQOQO ‘OMHAdOLHO[[ |

|
7
;
| eroged KeH9IrodLHON KREGOIOL)]

=}

89

i
L9

pWiansdi BoUNHITIOTeHITadN0
AIDKOW “ULOOMIO0LI OX UNhOL LO
‘HOWEKAII O MMROL 10 ‘UNBNhOL EWALY
AIDKOW :MMHEOLOORd OUHOIOURIIY
‘UMHRHE BUTTREUIBINOLOND

QMHIIMQOQ0 ‘OMHIOLIO] |

99




ﬂ q608qpGo/Mro0spa W/isdny | m ‘ N ﬁ o . T
! 7 , I 9100HXd9 011 KEXOORHHOMN L
| MOIT exoronrgnq ﬁ
— e . o . e - - - _— _ — S S— " —
| ! , (edrauiun noo poudrrmrHandan
_ — | Uitk noudgirarriredert *
W fals f“@ﬂ mvwopoh\\_\wowm _ _ I 0190000111 ) BdIYHUITHII BUHOhA)) 9
ﬂ 7 ‘edrauun exidggee "HLOOMO0I | |
W W | " el edraurn ounaxedgoe)] |
-1 1 ] - uwomxdeson
W 912988 [/NIroospa i/ :sdny W | VIOHI'OI ¥ HOF0MO0Q 9IBIIONIT |
MOJT BXOLOHIQUY] | W : ‘950 u kemoiAeedgo ‘droonxdodgon 7 % |
| o meomoidiia |
,, | | h rroonxdogon
W [98q1S(09/N100Spa°tl//Sdny _ = w = - HOMOARHAWHHIHIT 900 ‘nroonxdodgor
| MOIT exorourgnq | I HOMOORMATHUIMIT orImoikeedQo 4
ff V ‘qroonxdogon ¥exoohHdITHUIH]] |
7 \N‘*‘NﬁmS@\E.OvaWE\\”szs _ﬂ ﬁ = = = ~edem BUHOKO)) "HLOOMOOII
| | | |
ﬁ MOI] eXOLOHIQHY | | L. 7 ! % el edem ‘1adado sunaxedgos]] i £
[— T e e ||
c 00SpaW//: H _ ,
| erecip W\Od Swohow\\_\:wsm W A | I 9LOOMOOII KBHILOLBIRN (ULOOMNOOII | |
; ,
W , | u 19do(po dunaxOIrOnORd QOHWHREY | f
p———— - e R sy S—
V J nIroospa uy//:sdyn | ,, HAQD%O ﬂ
| L b | | I n1oonxdogon aremorr ‘dioweny 7 I
| MOT] exaL0MIOny ﬁ , ] ¢ . ﬁ
| . | W ofunrred ‘dinon :dem uedo) |
- - ~ B ﬁ —— . . AR o - iiﬁ I
7 ,
| rRdisad | | 19.Lo0ed 19.000ed |
" draH4ardLegosedgo 7 BHHOhAEH 7 2 * 2 0130g | /1
m omdddnuLMed[] | draHarodiHO) edodL enway, | ;
| srggoddun eLe]/ | k | ; N
ﬁ srannod.IE B  40dth 09109RHIOY _ v
—— e e o e e B — _— _ — S ) ESS
DOVICA 11



*ﬁ\nmCoo_w\E oospa ui//: mSE
f MOJT BXOLOHIIQU]
*

7oPAGS [P/0T 0oSpa-t//sANy |

MOJT BXOLOHIIQU]

QL8PETSS/NT00Spa /STy
MOJT eXOLOHIrQuq 7

LQIE0e9g/nroospa T/sdng
MOHA mxuyosuwsm

| G 19€1q0/nrroospaw//isdny
MO BIOLOUIIQH]

MOZ mzo&oxmosm

7 3

, §9q19pq(/NI00Spa w//:SdNy
W MO BIOLOUIQH]

€qeqgot 1 /nroospai//sdny
MOJT eXOLOHIQuq

mooCoom\EOOch W 7SAP =

-oaronedroodn g vrroL DEEOOQO:

1adado qaremorrn 1 edem w190

BOAHON ‘edITHHITHI WQLQ()

IrOL d0NQ9.Q0 BILOUOHED
@EEMOEOO "ONQLQ0 QO SQULEHOJ] |

-

gunomeda

OIfdL € UM MUHHRAIOJOHIW
g genneound ‘edodo adodo |
OIONO UIGHHBOHUIIO YMHHRAIOIOH|A

moz:m:n%ohomz
5 w:moﬁw% 0L KUTIBHUQWOY

A%::Emom 4
£adon pomeroxodn ‘OI9LO0ONO0ITT
U ‘OIMHRIOHO0 HOHAIAIIrRdRI W
‘O19.L00MO0IIT) BOKHOM BMHOROD) |
“BOKHON eLdRdaER ] "HLOONIOLI
©H BOAHON ouHMNedQOL)]

‘qroomuxdogon
Ked030Q ¥ KUHRHOHOO ‘BLOJIIE
1 ouIoifeedQo :0AHON HITHHQhID A

SFOOEXQDM_OE SOWEHOE S SOmOMOO

QIRINIONTI ‘900 U Bemmoikeedgo

‘eHUMdod ¥ OUHBEOHIO :DAHOY

M100HXAOg0I HONOOhHHON
eaumdod ¥ 990 ‘uroouxdogon

HOMOOhUHON o:EorAma@o

m

0T




| 3g/oqag/NT00Spa W/ SAT ﬁ

SEN.HOO&OO_HE u SEEEWQE

MOIT eXoLourguq | % KISKOW F0ILIA QUHAIOUKIIY L
_ votom‘mﬂﬁ mmmno wy//zsdny ‘ , - N ‘ godoLdog onHoTagenodI oomgwmmxo B
MOU mzoyomzwsm | ! ‘uwedorxod AIMKOW 1101 g 5E
T I N - R ‘xerenurdooy € WRereE |
' 8S0Lqp8F/nIoospa /sy W oumuaro0ody | “edoryod 191eHHId00Y
MOIT exoLonrong | | M } ‘ogronedioodn & renurdoox ¥
i ” | BINOLOUD wmmmmophozwmi
I T newes |
0€oJTBCp/NI00Spa W/ SdNY f ,
NOI] BIOLOHIGH] ,, , “, I xuxoohudrowoal unnamod udu €T
f | k, | YOLOW :E:mobam oH1eHUId00Y 7
oomnmwmm\:&oo%w.E\\“mEE e : | aiedosias
SOY] BASLOBIOHE , | , I 0 UHd1ouaY Irngedn WoHHOHOWHAII w7
w , _ | O XIIHHREKED ‘hRIIRE QUHIIID ]
‘ M .
& oo T | eronunonarreden ornged] |
SOOI EASLOBIGHY | “ 1 ‘wedordod WIdHdRHRIIINOMOH 12
ﬁ wadr o edoixod ouHINKOIER] |
‘QepLcoopnroospawsang - 1 1 I
A — | I 01rouh BH edOLMOd QUHIMKOHN 0Z
— = — “‘\“‘\\\, S — L | S S Se—
| GRUITJE/NToOSpI W ANy , ;
MO mxoho:mwsm W | I g0d01)09 OMHEBLUKIYE U QHHINOL)) 61 |
I e S N SR R N . S R
fomomom\_: 00Spd° E\\ sdpy 7 | saronedioodn
MOJT BI2LOUIIQHY W I g ¥ ULo0Mo0Ir H doINog | 81 |
| qegeccepnroospawysdng <h 1 \‘,*\ amﬁﬂ:\awmm:\:‘\wrMum_&m‘goMﬂt ]
|
vHOZ mzoao:ﬁmsm | I I m Wewal ol eroged seHIIrodLHOY| &l
- N ‘\‘\‘J\ T 1 1 IfOL XIIHQOYOI | -
|

—
\
|

HINBINQD00 SDHOOE%QD&OE

HWEYRITION T AIKOW WSIDEOEH.OOU

C

e




ANV IOALI
OIl §0DVh O8.LOHhMI0N AAIT190

9301PS oE\E oospa w//sAny | | HHHEBHE KUITREUIRINO LMD ﬁ

f
. | ‘ 1
_

MOJT BXoLOHIQOUq % ! U QMHAIIQ0Q0 ux:omoamoﬁ i
SIppooaroospaw/sdng | o | o | IR
MOU mzoposqwsm ﬁ I I eroged KeHIIr0dLHON KREOIOLY] €¢ |
_\ T ‘ o o - B - mndiowoadors |
| T6PEZapL/NT00Spa )/ SdNy , eodAx awadoal ‘[ixed ‘[adAmnd
MOJT B¥oLourouq W ! QI9HEOHO() "MMHBHE BUITREUIRNILOHMD ik

1%} o:moamomo ‘ounadorgo |

e & ‘lv R N Ty S — =SS
|

gunomod |

 L68PIIPY/NI00Spa /sy XH 1970LOW U UUd LOWHHRIITI l

_ MOIT BIOLOUIIQH] 2 - | I UhEYRS "MMHEHE BUITREULBNILOMD : ‘Mm
, U QUHIMIQ0Q0 ‘OUHAdOLI0] |
L - i R + T ‘ B BUHOMId ‘ ]
- 09J3T6¥L/MI00spaw//Sdig “ XH 19Y0L0W 1 HHALOWHHRI T
, MOT]I edXoLouronq f ! UheY'RE "MMHEHE BUITREULBNILOMD Ok
b mememgoorommedosaon |
_ UUdLOWHHRLLI
| 8 1PI§L0/NI00Spa y//sdny ,. W eodAx rawadoal ‘Iied ‘adLliud
, MOJT eXoLourouq | M ! QI9HEOHO() "MMHEHE BUIREULBNILOUD 62
_ u ox:oawowo ‘ounodo1do] |
_ﬂ\\: o N . I ‘ s o  undLoWHHEI T o
PSeqQ8L[/nroosparwy/sdny eodAx 1awodoalr ‘[ixed ‘radAiud
MOIT eXaL0uIQnq ! | SIHAOHO() 'UHMHEHE BHITREUIBNOLOND 8C |
_ ,_ H QUHAITIQOQ0 ‘onnodo180] |
| - ] - o ,Qaronedroodn R N
SOYTTOLLMT 00Spo W//SAHA I I , dq Eﬁmdemoox u adonyog, LZ

_
MOIT eXolourouq | _ |
f | | , QWAL O11 maowam SN:AEOQEOM |

)

) C n.



