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HOACHUTEJBHAASA 3AIIMCKA

['eomeTpus sBisieTcss OIHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
o0miero o0Opa3zoBaHusl, TaK KaKk 00€CIIeYuBaeT BOZMOKHOCTh U3YUEHUS JUCLUILTUH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH M MPEIMETOB T'YMaHMTapHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbllUIeHHe,  (GopMHpyeMoe MNpU  U3YUYEHUU
O0y4aroLMMHUCS MOHATUHHBIX OCHOB T'€OMETPHUH, MPH JI0OKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM MPU PELIEHUH €OMETPUUYECKHUX
3a/lady, YMEHHME BBIIBUIaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS MIPU PEIIEHUHU 3a/1a4 €CTECTBEHHO-HAyYHOTO LMK, B YaCTHOCTH
bu3nueckux 3aaau.

[lenas ocBoeHUs1 mporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEM OOydYaromuxcsi Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIONICH mpeaMeTHol obnacTu «Maremaruka u
uHpopmaTka»  dYepe3  oOecreyeHue  BO3MOXKHOCTH  MPUOOpETEeHUus U
WCIIOJB30BaHUsA Oojiee TIIYOOKHX TCOMETPUYCCKUX 3HAHWW M JICHCTBUH,
crnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOTO Npo(heCCHOHATBHOrO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUM Ha YIIIyOJIEHHOM YPOBHE,
pacIIMpsIIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOI0 YPOBHS, SIBISIFOTCS:

paclIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHbIX (UTypax Kak o
BOKHEUIINX MATEMATHYECKMX MOJEINAX, MO3BOJIAIOIIMX OMHUCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHWE MOHATHIHOIO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yMEHUS  BJIaJE€Th  OCHOBHBIMH  TMOHSATUAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHUS JOKa3blBaTh TEOPEMbl U HAXOIUThH
HECTaHJapTHHIE CLIOCOOBI PEIIEHUS 3a/1aY;

dbopMHpoBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOJACISIX U B PEaTbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJIENH;

(GbopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, (POPMUPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKJICHUN;

dopMUpOBaHHE YMEHMs BIAJETh METOJAaMHU J0Ka3aTeJIbCTB M aJTOPUTMOB
pElIeHUs,, YMEHUSI UX MPUMEHSATh, MPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHUS B
X0JI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,

{hﬂﬂMT/IﬂnRﬂI—IT/IP oOpciacraBiICHUYA 8] npnﬁxn TAMOCTH JoKa3areiIsbCcTB OpHU
YoM POBdaHUC HPCAldbldle HCECOUUA D AK-MOC1 Y = 1HoHdbl1b

44 = 1 1V ¥ A
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000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B MIPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPILICHCTBOBAHWE WHTEIUIEKTyaJbHBIX UM  TBOPYECKHX
COCOOHOCTEHN 00yuarouuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIEI0BATENBCKUX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBaHre (PYHKIIMOHATIBHOM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSI PAclo3HABATh MPOSBIEHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX >KM3HEHHBIX CUTYyalUsX W NPH U3YyYEHUU APYTHUX
y4e€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEd W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMii, WCCIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp’KaTEIbHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBistorca: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BekTopsl W  KOOPAWHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHUHE «yMETh OINEPUPOBATH
HOHSTUSAMMY», PEIEBAHTHBIMM I'€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydeHHs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpATEIbHBIM JMHUSAM y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJbKO IO
COJIEpKaTEeNbHBIM JIMHUAM, HO U 10 rojgam o0yuyenus. Coaepxxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOil paboueit
IpPOrpamMMBbl, pacHpeleNEHHbIM MO TojJaM OOyYeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiajuch  HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHSAMH U HABBIKAMU ITOCJIEI0BATEIBHO U IMOCTYNATEIBHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YyYaIOlIMXCsl, paclIupss U YriryOouisist
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus  Jis auddepeHnranuu  oOydeHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa30oBaTEIbHBIX MporpamMM, OOECIEeYUuTh YIiyOJEHHOE
U3y4YeHHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOJOIKEHUIO H3YYEHUS MAaTeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXITY
o01uM 1 npodeccuoHaabHBIM 00pa30BaHUEM.

Ha wusydyenue yuebGHoro kypca «['eomerpusi» Ha YriIyOJEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEI0).
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COAEPKAHUE OBYUYEHMUSA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTb,
npoctpancTBo. I[loHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOEe pacnosioKEHHWE TMpsAMBIX B MPOCTPAHCTBE: IEpECEKarolInecs,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CckpelmumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NApaJlIC/IbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1uiockocTu. [lapannenbHoe M LEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHbIE CBOMCTBa MapajIENbHOIO NPOEKTUpOoBaHus. M300pakeHue
¢buryp B nmapayuieqbHOM MpOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMM, YIOJ
MEXKIy NMPAMBIMH B IIPOCTPAHCTBE. llapajuienbHOCTD NIIOCKOCTEN: IMapasuiesibHbIE
IIJIOCKOCTH, CBONCTBA napajulesIbHbIX IIJIOCKOCTEN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlap, Napaulelenumne],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIEHNKYJIAPHBIE MPSMbIE B
MIPOCTPAHCTBE, NPSAMBIE MNapAJUICIBHBIE W TEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
IIEPIIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOCKTUPOBAHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 10  IUIOCKOCTH,  TOPOEKIUs  (QUIypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEW: MPU3HAK NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrisl B NPOCTPAHCTBE: YIrOJl MEXAY NPSIMOM M IJIOCKOCTBIO, JABYI'DAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBI U MHOTOTPAHHBIE YIJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHMX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHU

Bunapl MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJHAs TOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesn, OPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiimne myTM Ha DIOBEpXHOCTM MHOTOrpaHHuka. Teopema Ounepa.
[IpoctpanctBenHnass Teopema Iludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBwibHas W yceu€HHas mnupamuibl. CBolicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBUibHBIE MHOTOIDAHHUKM: IPAaBWJIbHASA IpU3Ma U
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IpaBWIbHAs IHWPAMHUIA, TNPABUIbHAA TPEYroJibHAs MHUpPaMHIA W TIPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOAEKa’Ap U UKOCAdP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AuaroHaid, YIJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJIHOM TOBEPXHOCTH TMPSIMOU TPHU3MBI,
IJIOWIAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSIMON MPU3MBIL
[Inomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTU MPABUIBLHON MHUPAMUIBI,
TEOpEMaA O IUIOIIAN YCEUEHHON TMPaMU/IBI.

CuMmmeTpruss B HPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOTOIPAaHHUKE: CHUMMETPHS
Napajuiejenunea, CUMMETPUS IPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
MMAPAMUBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTUBOIIOIOKHO
HAIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€CTBUSA C BEKTOPAMU: CIOKECHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIbBKUX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHMS BEKTOPOB. CBOMCTBA YMHOKEHHUSI BEKTOpA HAa YHCIIO.
IToHsaTHEe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3IoKEHWM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHas  cucrema  KoOpAMHAT B
npoctpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkIy BekTopamu. CKanspHOE MpPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesia BpalmeHnus

[TonsiTust: IMIMHApPUYECKass TMOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue MnoBepxHocTed. Tema BpamieHus:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxkeHne
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpSIMOYTOJIBHOTO Tapajuienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOM NpU3MBbI, HWIMHIpPA, MUpaMUabl U KoHyca. O0bEM 1Iapa U IIapoBOTO
CErMEHTA.

KomOunanmu Tenm BpamieHuss ¥ MHOTOrpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHIpP, OMHCaHHAas oOKojo IwiuHapa. llepeceuenne cdepsl u mapa ¢

naockocThio. Kacanue mapa u cdepsl IIOCKOCThI0. [loHgTHE MHOrOrpaHHUKA
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ONMKMCAHHOTO OKOJO c(depbl, cepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJIO
BpaIlEHUS.

[Inomaar MOBEPXHOCTH IUIWHIpA, KOHyca, IUonaas chepbl U e€ vacTeil.
[Tonobne B mpoctpancTBe. OTHOIIeHHEe OOBEMOB, IUIOMIAJACH IMOBEPXHOCTEH
nofaoOHbIX ¢uryp. IlpeoOpazoBanue momoOus, roMmoretus. PemieHue 3amad Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECCKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BpAIlCHUS: CEUEHUS [TUINHApPA
(mapajuienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUs KOoHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOSILIUE YepPEe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUI: METOJ] CIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEpeHOca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmm Hajx BeKkTopamu. BekxTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHnue BeKTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH TI'€OMETPUUYECKHUX
3a1ad.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. JIBUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBolicTBa JBWKEHUH. BuIbl JBWXKEHWN: TapauIeIbHBIM TMEPEeHOoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonobus. [Ipsmas u chepa Ditnepa.
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IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaxxaaHckoe BOCIMTaHKE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINNA 00YUYaIOMIET0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0IIiecTBa,  MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJCHUU,
NpolEeAyp TPaKIAHCKOrOo o0OIecTBa (BBIOOPHI, OMPOCHI M JPYroe€), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJIbHBIMU WHCTUTYTaMM B COOTBETCTBHHM C HUX
GyHKUMUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHME:

c(hOpPMHPOBAHHOCTh POCCUUCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOW MAaTE€MaTHKH, IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIXKEHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUA, 3TUYECKOTO IMOBEJACHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAyKH U JEATEeIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHUpPY, BKIIOYAS ASCTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, PaCcCyKICHHA, BOCTPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIMTAHME:

chOPMHUPOBAHHOCTh yYMEHHUS MPUMEHATh MaTeMaTHYeCKHe 3HAaHUA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/IOPOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSITUH U
OTIbIXa, peryispHas (uU3n4ecKass aKTUBHOCTh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BocnIUTAHME:

TOTOBHOCTh K TpPYyIy, OCO3HAaHWUE IIEHHOCTU TPYAOIIO0Us, HHTEpEC K
pasnuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEITEBbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu30BbBIBATH COOCTBEHHBIC KU3HEHHbBIC TLUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K MaTEMaTHYEeCKOMY  OOpa30BaHUIO U
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caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEU JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOHM KYJIbTYpHl, TIOHUMAHHE BIIMSHHUSI
COIMAJIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSTHUE MPUPOIHON M COLMATLHOM
Cpebl, 0CO3HaHUE TI100aIbHOTO XapaKTepa KOJIOTHYECKUX TPoOJieM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTeMaTH4YeCKUX 3HAHWUW IS pelieHusl 3agad B o0JacTu
OKpY’)Karouel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLICHKH HMX BO3MOXHBIX
MOCIICICTBUUN [T OKPYIKAIOLIEN CPEbI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TMOHHMAaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW IesATeNbHOCTH, JTamoB €€
Pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHSL LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTEeMaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYIIECTBJIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

ba3zoBble Jornyeckue AeicTBUs:

BBIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MNPHU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWNA MEXIYy TMOHATUIMH, (HOPMYITUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCUUKAIUU,
OCHOBAHUS JIJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YaACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUYUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPKIACHUSX, Mpejiaratb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIOUCHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpPATh CNOCOO pelleHns y4eOHOW 3afauyd (CpaBHHUBAThb HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh HauboJee MOAXOMAIUA C  y4€ToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue IeiCTBUA:
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MCIIOJB30BaTh BOMPOCHl KaK HCCIEN0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BOMPOCHl,  (PUKCHUPYIOLUIME  MPOTUBOpEUUE,  MpodieMy,
yCTaHaBJIMBATh MCKOMOE W JaHHOe, (OpMUPOBATh TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOTro 00bEKTa, SABJICHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIONEHMs, WCCIICIOBAaHUS, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIlecca, a TakKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATH AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIPOC U ISl pEIICHUs 3a/1auu;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBAT,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYpHUpPOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH Tparueck;

OLICHUBATH HaJIEXKHOCTh uHbopMaIuu o CaMOCTOSITEIIbHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA

OO0menne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, /1aBaTh IOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B X0Ji¢ 00CYXJIeHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAIEJIEHHBIE Ha IIOUCK
pEelIeHus, COINOCTABIATh CBOM CYKIEHHSA C CYXICHHAMHM JPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiu4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(bOopMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIIATH PE3YJIBTATHl PELICHUS 3a/1ayd, SKCIIEPUMEHTA, HCCIECI0BaHus,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QoOpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE TeiicTBUS
Camoopranusanus:
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COCTaBJISAITH ILJIaH, aJITOPUTM PEIICHUS 3a/Jaul, BIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH ¢ YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, S3MOLMOHAJIbHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENbHON  pedJeKCuM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB, BIAJECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTara perieHHs
MaTeMaTHYECKOM 3aJ1auH;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTbH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MIOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIAMBUIYAIBHOU
paboThl mNpU pelmeHuH Y4eOHbIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, IJAHUPOBATh OPraHU3aLMI0 COBMECTHOW pPabOThI, pacnpenciiarhb
BUJIbI pabOT, JOTOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJbTar padOThI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNmoBbIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» M WHBIE), BBIIIOJIHATH CBOK 4YacTh pPabOTBHl U
KOOPJAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJ€HAaMH KOMAaH/bI, OIEHUBATh
Ka4eCTBO CBOETO BKJaja B OOIIUN MPOAYKT MO KPUTEPUSIM, CHOpMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 ki1acca o0yyaronuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH CTEPEOMETPUU IIPU
peLIeHUH 3a7a4 U IPOBEACHUN MaTEMAaTHYECKUX PaCCYKICHH;

e MPUMEHATH AKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPU PELICHUU
r€OMETPUYECKUX 3a1aY;

e KJAcCU(pUIUPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B NPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXKAY MPSMBIMM B IPOCTPAHCTBE, MEXKAY MNPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;
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CBOOOJHO paclo3HaBaTh OCHOBHBIC BHUALI MHOTOTPAHHUKOB (IIpHU3Ma,
nupamuja, NpsMOYyroJbHbIN Mapanienenunes, Kyo);

KIacCU(PUIMpPOBaTh  MHOTOTPAHHHWKH, BBIOMpass  OCHOBAaHHS IS
KJIacCU(UKAIINH,

CBOOOJHO  OMEPUPOBATH  TMOHATUSIMH, CBS3aHHBIMH C  CEUYCHHUEM
MHOTOTPaHHHUKOB TNIOCKOCTHIO;

BBITIOJTHSTH napasuieibHoe, IEHTPaJIbHOE u OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TUIOCKOCTH, BBIOTHATH M300pakeHUs: QUryp
Ha TUIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBEIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpH3Ma,
MUpaMK/ia), TCOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OINEPUPOBATHh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypor;

CBOOOJHO OIEpUPOBATh TMOHATUSMH, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATDH JICUCTBUS HAJl BEKTOPAMH;

pemaTth 3aJadyd Ha JIOKa3aTelIbCTBO MaTEeMaTHYECKUX OTHOIICHUHA U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIWYWH, TMPHUMCHSS W3BECTHBIC METO/IbI
IIPY PEIICHNM MAaTeMAaTHYECKUX 3aJ]1a4 IMOBBIIIICHHOTO U BHICOKOTO YPOBHS
CII0)KHOCTH,

NPUMEHATh TPOCTEUINE TPOrPaMMHBIC CPEACTBA M AJICKTPOHHO-
KOMMYHUKAIIIOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUIECKUX 3a]1aY;
U3BJICKaTh, NPEOOPa30OBBIBATh W HMHTEPIPETUPOBATH HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypaxX, TMPeACTaBICHHYI0 Ha
yepTexkax u pUCyHKax;

NPUMEHATh TIOJyYEHHBIE 3HAaHUS HAa TPAKTUKE: CPaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYAIlMH, MPUMEHATh H3yYCHHBIC MOHSATHS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTUYecKd  CcPOopMyIMpPOBAHHON
npoOIeMbl, MOJEIHUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE TE€OMETPHUH,
MCCJIEIOBATh MOCTPOCHHBIE MOJENH C MCIOJIB30BAHUEM T€OMETPUUECKHIX
NOHATUNA M TEOpeM, ammapara aiareOpbl, pemaTh MPaKTUYeCKHe 3aaduH,
CBSI3aHHBIC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEITUYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTanax pPa3BUTHUS TE€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiaacca oOyvaromuiicss HayquTCs:
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e CBOOOJHO ONEpPUPOBATh MOHATHUSIMH, CBSI3AHHBIMU C LUJIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBICHATH CIOCOOBI
MOJIy4EeHUS;

e ONEPUPOBATH NOHATUSAMU, CBA3AHHBIMU C TE€JIAMU BPAIIECHUS: LIWJINHIPOM,
KOHYyCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Teda BpalleHus (UWIMHAP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI OJIYYECHHUSI TeJl BPAIllCHUS;

e KJAacCU(UIUPOBATH B3AUMHOE PACIOJIOKEHUE CHEPHI U MIIOCKOCTH;

e BBIYUCIISATh BEJIUMYHMHBI 3JIEMEHTOB MHOIOTPAHHUKOB M TeJl BpaIlEHUs,
O0BEMBI U TUIOIIATU MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHMUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (popmyt;

e CBOOOJHO ONEpPUPOBATH MOHITHUSIMM, CBSI3aHHBIMU C KOMOMHALUAMU TeNl
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B cepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpalllCHUS;

e BBIYUCIATH COOTHOLIEHUS MEXAY IUIOLIaIIMU IIOBEPXHOCTEN 1 00BEMaMHU
ITOJIOOHBIX TEI;

e U300paxaTh H3y4aeMble (UTYPHI, BBIMNOJHATH (BBIHOCHBIE) ILIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYECHMS TEJl BPALLICHUS;

e WU3BJIEKATh, WHTEPIPETHPOBATH U NPeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e CBOOOJHO ONEPUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

e BBINOJIHATH ONEPALlMU HaJ| BEKTOPaMH;

e 3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT;

e pemniaTh reOMETPUUYECKHE 33/1a4M Ha BBIYMCIICHUE YTJIOB MEXKIY MPSMbIMU
U IJIOCKOCTSIMHU, BBIYMCIIEHME PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
L[E€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOTO METO/A IIPU PELICHUH;

e CBOOOJHO OINEPUPOBATh IMOHATUAMM, CBA3AHHBIMU C JBUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHUI;

e BBINOJHATh M300paKE€HHUS MHOTOIPAHHUKOB M TeJl BpallleHUs IpH
napajuleIbHOM — NEpEeHOCe, ILEHTPajlbHOM CHUMMETPUH, 3€pKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3oBaHus MOA00us;

e CTPOWUTH CEYEHHUS] MHOTOIPAHHMKOB U TEJl BPAILEHUS: CEUYCHUs LMIMHIpA
(mapanenbHO U NEePHEeHIUKYISIPHO OCH), CEUEeHUs KOHYyca (MapaielbHble
OCHOBAHUIO U MPOXO/SIIME YePE3 BEPILNHY), CEUECHHUS 11apa;

e HCIIOJB30BAaTh METOJBI IOCTPOEHUS CEYECHHH: METOJ CIIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;
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JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSThL TeoMeTpudecKkre (akThl JJIsi pPElICHHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAralolluX HECKOJbKO IIaroB pEIICHUS, €CIU YCIOBHS
IIPUMCHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOK (hopme;

pelarb 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUU U
HaXOX/JICHUE T€OMETPUUECKUX BEIUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUHU CTEPEOMETPUUYECKHUX 33/1a4;

IPUMEHATh  TOJYYEHHbICE  3HAHUS HA  MPAKTUKE:  CPaBHUBATS,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHSITh N3YUEHHbBIC
MOHSTHUS, TEOPEMBbI, CBOWCTBA B MpOIECCe MOUCKAa  PEHICHUS
MaTeMaTH4ecKu  COPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T€OMETPHUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHH U TEOPEM,
ammapara anreOppl, pelniaTh MPAKTHYECKUE 3aJaud, CBs3aHHBIE C
HaXO0XJICHUEM I'€OMETPUYECKUX BEJIUYUH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TE€OMETPUU Kak
COCTAaBHOM yacTu (pyHAaAMEHTA pa3BUTHUS TEXHOJIOTUH.

JOKYMEHT MOAMWUCAH SMEKTPOHHOM NMOAMUCHIO
5254024170, undefined undefined undefined

15.10.25 12:58 (MSK)

CepTudumkat
4F59E142E6E7E60474546D3D0DF514E67BBB0AF1F129F6807D389EFCC785FF85
[evicteyeT ¢ 29.07.25 no 29.10.26




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

01

NNV JIO0dII O 400Vh O9.LOAhUIrON 9911190

4!

UMHEHE
EUNBEULEWALOMD U OUHIMQO0QO ‘OuHOdOLE0] |

sdaronedroodn g I9doryog

MIMHHRAIOIOH]A

91

BUHEOLOORd 1 ICIINGY

194

oda1oHed100dII g HOLOOMIOITT
1 XI9WEdI 9L00HdBIANMITHAIIO] |

og1oHed1oodin
€ HOLOOMOOL U XIIWKdI 9100H4gIrarrrede] |

19

saroHedroodnn
4 x1I9WEdi onHoXoronoed SOHNHUREY

otndronoadaro 9 onHaToayg

199dAdd
dIHAId.Leg0ocedQo
(dragoddum)

19Lo9ed
amhuLIed]

1roged
dI9HAIrodLHOY]

0120g

dIIHHOALIJI'C,

4008h 094.L9hUIT0Y]

aunediodn
WOL M d01rdrsed JOMHEIOHIWHE

/1
N

IIVICA 01
AUHVAOdUHVI'T HOXOHAhNLVINAL




92°0T°6¢ OU G2'£0°6C 2 LaAdously
§84498/204368€Ad£08946¢ 14140999293+ 154A0AEA9YSY/093/393¢HTI6SY

Lewduidsd  (ISW) 85:2T ST'OT'ST PauyapUN PaUYRPUN PAUYRPUN ‘OLTHZOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT
0 8 01 NNV JIO0dII O 400Vh O9.LOAhUIrON 9911190
UUHEBHE BUITBEULEWNOLOUD
¢ L1 U QUHOIIQ0QO ‘QUHIJOLE0] | L
I S BUHOXUE]] 9
oL XI9IrIAdY
L 6 I9INQ900 U ULOOHXAOE0 NITRIIIOL | s
I ¥ EMHOIMedd BIro ¥
I L1 BMUMHHRAIOIOHW WQ90() €
VHWHRHE EUITREULBINOLOUD
~ S1 U QUHIIMIQ0QO ‘QMHIdoLIE0] | ¢
I SI ENd1OWO0I BBMOOhULUITBHY I
19d£d>ad
19Lo9ed 11o9ed
diH4IrRLedocedgo 0130g annediodu
amIdhuLIRd[]  dMHIIr0odLHO) /1 G\
(dragoddu) WAL M dordreed OMHEIOHINWHEH
dIMHHOALIAI'C 40Jd8h 09.L)IhHUI0)

IDIVICA 11




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lexudurda)

(MSW) 8S:ZT ST'OT'ST

pauapuN paulapuN pauyapuN ‘0LTHZOYSTS
019DMLITOL OHHOIMALE HYOUUTOL LHIWANOT




92°0T°6¢ OU G2'£0°6C 2 LaAdously
§84498/204368€Ad£08946¢ 14140999293+ 154A0AEA9YSY/093/393¢HTI6SY

1enpuidad  (MSW) 85:¢T ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

orgadon ¥ UMdIowoadord MWONINY

€01M09Q0 XUIMOIAE109MAIH
‘dAm@ xgHHog1oHRdIoOdI XumuaLo0dn
onHoxedgoen ‘UIMHHEdIOIOHN

€01M0900 XUIMOIAELIMAIIH
‘dAm x19HHogLoHRdLO0dI XUMHALo0dI
ouHdxedgoen ‘MMUHHRAIOIOHIA

og1oHedioodiiArronn

‘QLOOMOOI U BBIWEAIT KOoMIIOIe202daIl
‘ULOOMOOIITT BOJMITIOTENI03dOIT :KULKHO] |

ogroHedioodiiArronn
‘9LO0MO0I U BeWEJI EOOUIIOIRM29daIl
‘ULOOMOOIITT BOJHITIOTENS09doIl :KULKHO] |

exeadLo 19HUIradad ‘(godeadLo)

XI9WEdI X19H91Io1IredeIl “ULIOMIOLT
oHAoKd eH BuHIXedQOEH erHgedi
QI9HEO0H)() "0gLoHed1o0dI ‘9I00Mo0I T
‘seWBdI ‘eXhOL :MndIomoadaro BUIEHOI]
exeadro 1I9HNIradao ‘(godeadro) x1amwsdu
XI9HAIdIIreden ‘ULOOMI0LT dMHAOU

eH ¥UHMXedgoen erngedi O19HEOHI()

199d£dad
dIdHAIdLed0ocedQo
drqgodpun
dIdHHOALIAI'C

BUHIhAEH
AR 14

11o9ed
MMM LIRd]]

191o9ed

013)
JI9HAIr0d LHOY] 4

d4008h 04.L)9hHIM0Y

edxodA ena .

/1
N

IIVICA 01
AAHVAOdUHVI'I HOHhOdAOII




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I UMHORhO) BMHOOALOOII K 0I7dIr WOLIJN

14!

MNBLogN MWI9HERd HMHOROO XI9HHO0d1OO0II
ouHeaumed3oeJ "UOLIOMIOLI XITHHOhALIOLI
I EUHORJJddon onHaxedgoegy] “edgad

xu €adon LErOoXx0du aradoroy ‘rawendu
1 BOAN ‘[MIYUWedUI HMHORQD QUHXBAQOL]]

el

MNEBLogN MWI9HERd MMHOROO XITHHOOdLOON
onHeaumeddoeJ ‘HOLOOMOOII XITHHOhALIOL
I EMHORJJddon omHaxedgoey] “edgad

xu €3don 18rOX0d1 919d010y ‘awendu
U BOAY ‘IrMWedHIl HUHORIO oMHAXEdQOE)]

4!

UNBLOEI UWIIHERd HUHOROO XIIHHOOdLOON
onHeaumedioeJ ‘HOLOOMOOL T XITHHORAIIOL
I EMHOROOdon onHoxedgoe)] ‘edoad

x# €2don 1BrOX0dI o19doLoN ‘Tamendn
1 BOAY ‘[AruWedun HMHORYD QMHIXBAQOEY]

I

MNEBLogT MWI9HERd MTMHOROO XITHHOOd1o0I
ouHeaummedioed "UoLO0MOOLT XITHHIRAIIOLI
I EMHOR0don onHaxedgoe)] ‘edoad

x# €2don 1BrOX0d o19doLoN ‘Tamendu
U BOAY ‘IMWednll HUHORIO oMHAXEdQOE]

MOL1O0MOO0I U XIIWEAI BUHORBHEOQ()
-oaroHedIo0dIn g BaLooMOOI U XIIWEdIT
KHUHEI'RE 19000011)) "XUH €U BUELOTIrD
orgadon 1 nndLomoadord IIWONINY

XUH €U BUA1III0
orgadon 1 undLomwoadord IINONINY

01

XHUH €U BHUA1OIII1M




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUTOL YOHHOJLYALE HYOMUTOU LHIWANOLT

AAdLoN0ddord 1 nudioWuHeI T

surngced sudoLo)] ‘xexoldoh XI9HOOHIId
BH XEUHORQ) € 1910h0BJ "BBIOHIIN
ewodod | :undiownHer 9uHIdo1d0] |
GOMUHAIr0IAdL

I ouQoro[] “xexeddro xigHareHounndonodu
0 ewadoa ], :undrowmnnHern sanHadorao] |

(44

IC

EUHY0d1o01
€0JeII 90UIIBE U UOKILAOR XI9HOOHIAE
onHereo)) ‘xedgad eH Wexhor wodL on

904 ‘Orumedull € TMHORJD OMHAO0dLI0] |

0¢C

BMHOO0d 1o01I
€0JRII IOMLIBE U UOXOLAOR XI9HOOHIAE
ouHereo)) ‘xedoad eH wexhnoL wadL on

90AY ‘Qruwedull 8 HMHORYD QUHI0dLI0] |

61

EUHO0dLo01I
€0JeIIl 90MIIBE U UOXILAOR XI9HOOHIAE
onHereo)) ‘xedoad eH wexnoL wadL o

90AY ‘Qruwedull 8 HMHORYD QUHI0dLI0] |

EUHJ0d 10011
dOJeIIl 90MIee U NHQMADHQOT XI9HOOHI9d
ouHereo)) ‘xedoad eH wexhor wodlL ou

00AM ‘OrMwedull € HUHOROD QUHOO0d100] |

81

L1

HOLOOMOOIIT
I 1 X19WBAI HUHOKO0odon BE1ONO0Y)
"MMHORJ) BMHOOJLO0M BIT 901D WOLIJN

91

HOLOOMOOIT
I U X1I9WEAI HUHOKO09doN BALOMO0Y))
"MMHORY) BMHOOJLO0MI BIT 901/AIr) TOLIJN

Sl




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUTOL YOHHOJLYALE HYOMUTOU LHIWANOLT

ALO0MO0IT U HOWEdI ULooHAIrdIIreden
I yeHeud] ] -oaroHedLo0dII g MLOOMOOIITT
1 UOWEBAI 9100H4IdIIredeIl (KULEHO] |

0¢

odaroHedroodu g xi[awedn wonHaxoronoed
I O QIIHHREKLD ‘OUHRIOIIIOOHU
M 0910911918ERNOY BH MheIIeE

6¢

AWIINEAI AW
I 1101 4 "MNeHOd010 UWITHHAIrdedITEHOO
0 101 £ ‘sumoodn eHdrredIHO]

8¢

unmidodu yonararreden g dAmd
x19Heed ouHIXedQOE]] ‘BuHRaOodULIMo0dI
0JOHAIAIrIredell BALOMOED JIIHAOHI()
‘ouHedgoduryoodn soHgrrarrede] |

LT

XI9WEdI BOXUIMOIeanImadyo
I 0 ewadoa |, “xiamsdn xigH4ararreden xodL
0 ewadoo ] “xrawedn xadr aroonqrarrede] |

9¢

019100M00111 XIIWEdIT X19HqIrarrredent
HHUHOK03da11 0 BWINS][ "HOWKdII

HMOHHERY BH UOIIRXALr OH U edloHRALOOdI
AMRoL £ador nomrroxodu ‘voWsdil HOHHRY
noH4rrdrredens HOWBAI HLOOHHOELOHUITD

Y UMHBE09109MAD 0 BWadoa ],

194

daroHed1o0dN

g orawkdu oiH4ararrede | “xiawsdn
I poxumoieanmadyo myeHend] [ -orawsdu
gooumoreanmadx)) ‘oaronedroodn

a xiI9WEdi snHxoronoerd SoHNHREY

144

,BUHORY)) ‘undrowoodard
I9NOMON Y, BLOORd KeHIrOdLHOY

194




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUTOL YOHHOJLYALE HYOMUTOU LHIWANOLT

AWBIJ0NO0L I HNI9HAIIreden BWAGY

0 HOWEBAI HMHORAJAdAII O SMINELOOMOOLILI
I MWIHAIOIredell AKOW XITHHQhOIINEBE
“xiamrdn xigH4ararreden xexsadiLo

00 :HOLOOMOOI XI9HAIdIIredell B4IOH0E))

M9913dL HOLOOMOOLI
xiquarrortreden XA9r HHHOKA0ddon udir
EUHORh90don XI9WKdII MLOOHTIdIIredeln

0 :MALO0MO0I XI9HAIdIreden ea1onoa)

QOH €U BUL1OIIAIrd U ULDONOOITI

VMOHHERY OlAmexorreHudin oH ‘AMhoL £adoh
AOMET0X0dI ‘ULOOMOOIT ULOOHHIELOHUIID
u urooH4qrarreden o emadoa |,

LE

9¢

c¢

HQLOONOO0IN XA91 HLOOHAIdIrIredenn
IeHEUd] ] "ULO0MOO0ITT JIHAIrdIIrede] |

143

[gwendi 1 eronuuardrreden
ed1O1049)) “BronuuaIdrreden

U BOAM UUHORJO EMHOOJLOOI KLY
ouHoHomudI ‘umidodin seHqarrarrede] |

WHUHOIIOHLO
19hoed ‘uonkdu noiAdr olondararreden

1 xoLdoh eH oIAWEd OIAHHRY

€adon o1omEIroX0dI ‘BHHORYD SUHIOALOO]]

133

43

ogroHedroodm €

MOLOOMO0I U XI9WEdI 019100H4Idrreden
0 JQIYHHRBEELD ‘0dLO9IALBERIOY

U OUHOIMOUKIGE BH MhEI'BE JMMOORMAIONO09 |

Ie

HULOOMOOII
n yowsdu urooHqurarreden ed1onod))




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I

"EBHHOINEBH U dBrAMuIrHOUIdo] |

%

OIAWEdII

BH UMKOL €M edBIrAMUIHOIIAOI SMHA0dLO0] |

"ERHHOINBH U dBIrAMUIrHOIIdO] |
XeMUHHBdI0IOHIW 9 orawsdu

WU SIHABIANUITHOIIOI U KULOOMOOI |
XeXUHHRAI0IOHIW 9 o1awEdi

WH SQMHABIAMUITHONdOI U ULOOMOOL] |

Ly

9

Sv

HLOOMOOLTI ¥ HOHdBIANUIHAIdOM

u eda1oHedroodn Axkol €adon
nomyroxodu ‘HOWEdI NLOOHHIELOHUITD
Y UMHBE09109MAD 0 BWadoa |,

144

HULOOMOOII

u yowsdu nrooHdsrAMurHoNdoI
MeHEUd] [ "HLOOMOOLI

1 yowsdu 9100HdBIAHTHOIdO] |

194

HULOOMOOLTT

u powsdu nrooHdsrAxurHondon
MeHEUd] [ "HLOOMOOLI

u nowsdn 9100HdBIAMUITHOIdI] |

[4%

aronUIRIAIIredell WOHIIrOIAOWEdI
1 90AY g 90M€0d10 HULIY QUHOLOUKIIY

Iy

eronunordrreden
OJOHILrOIAOWEAI U BOAM BELOHOE))
BMMHILI0JAQdL 0I0HIIrOIAOWEdIT
gudiowonoaundr :omHadorgo] |

oy

6¢

UL1O0MOOIT
eH edoreduy| ewodool :onHadorgoy]|

8¢




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

xedyrAxuraandon xdr o ewadoa ],

I 9B AMUTHIIAII 9LULOALIO 1990901 09
HIOOMOOI OY MMhOL L0 UMHEOLOORd

I 19hoed "MMMHHRAI0IOHW dMHIIuged] | 65
HIOOMOOI OY MMhOL LO UMHEOLOORd

I 19hoe ‘MMUHHRdIOJOHW SI9HaIruged] | 85
UAALOWINHD QUELOTIID MY ULOOMOOIII

[ n yowsdu n1ooHdsrAMnrHondon yenend] | Ls
XeMUHHRdI0IOHW g UUdLOWNUD

I ULOOMOOL ] "MLOOMOOLI OHIIALIUOOHLO 96
ogroHedroodn & kudiomwmm))
numidodu yondarenolordo

I ol9monon 9 [ruwedun yondarugedn S
‘@mendi ‘eQAM UMHORhOD QUHIOALOO] |
numioodu yonarenolordo

I o14Imonwon 9 Mruwedun yoHdrugedn ¥S
‘awendi ‘BOAN UMHORID QMHI0dLO0] |

I onHegoduidoodu soHdrreHOI0Ld() €S
HOLOOMIOL T

I XI9HABIAMUTHONdIN O19IIONOL S
0 xiawdu XI9HdBUANUHOLAOI YOUO] |
UNIIWEd I

I BOUWHITIOTRIUITIOAN0 ATKOW IO Is
(seHredoo u gewsdn)

I xedyrAxuraondon xdr o ewadoa ] 05

| (seH1edgo u BewEd) o

o1IAwgdi
BH UMKOL €M edBIAMUIHOIAON dMHO0d L0 |




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I 0JIOHAI'OJIAOWEAII UIreHOIBUL O BWOd09 ],

0L

erouunararreden
I 0JIOHAIr0IAOWEdII Ba1OK0g) ‘BMHAdOWEN
{0AY ‘wonmuororreden HIIHIIOIAOWEA]

HLO0MO0I T H91ddL x1aHdBIANUTHONdONI
HOLOOMOOLT XA9Y KUHORhdada1I

HOWEdIT 0 BWod0aL {HMaLO0MIOIIIT
n1ooHdBIAMUTHAIdOIT MeHenud] |

HALOONOOIM XIIHABIANUITHONdOI OHWHRES
BAIOMO04)) "ULOOMOOL JIMHABI AN HOLIO] |

69

89

L9

BILIA 0JOHHERdIAEY €OIIA
XIIHUOHUIM 0410104)) ‘Ir0JIA Hi9HHedIA4]]

99

XeMUHHedIOJOHW 9 MWIIINEAIT AIKOIN BILIA
EUHOIMOUAKIGE 1970LON QMMOORUALON09 |

$9

ogroHedroodn
I g UWIWEJI BOMWHITIOTeaHITadND
AW 110K :ouHAdOLEO] |

v9

G00AHUI0N

ewoadoal ‘oxuH4arroIAodL wondarogenodu
€ KNdLOWOHOINdL ‘ULO0MO0ITT

eH UNIIWEdIT ATKOW 1104 :ouHAdOLdO] |
,dg1oHedroodn

I € PO100MO0IT U XIIWEdI onHXOIronoRd
ooHnueeq,, eroged seHIrodLIHOY
UUHEOLOORd QOUHOHOWEH

‘nowsdu HoHAIdIIredeIOH Ol IN9l))

€9

a9

19

nowsd yoHdqrrarreden
OIl IMROL JUEIrD ‘BUdLOWNID




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

eruwedun
geHIruged] [ ‘ruwedun [9rug erunedu]|

08

JALHOWJITE 013 U

MUHHRAIOJIOH]JA],, IMHEHE BUITBEULBINOLON))
JBUHEO1oYed

U 14111 £, eLoged KeHIrodLHOY

O'NQE BH MUHULL JMMOOhUET 0T
:MndLOW031 HOMOORUdI(D I9LHONILC

6L

8L

LL

eIrIA oJoHHRdIXQdL

BIrY 900AHUAD U 400AHUO0N 19Wadoal
‘edoreduy | ewodoo ], ‘goraA xigHHERdIXAdL
BI'Y eaLoHogedoH ‘IroJA nigHHedIxd |

9L

HLO0MOOLT HOHABIAMUIHOLIAIT O19ITIONOL
I 0 UWIWEJI BOUWHITIOIRgUIIdAND
KIYKOW UUHEOLOoRd QUHOLOUKIAY

SL

HLOOMOOIT OF HOWEAII L0 oMHEOLdoed
‘ULOOMOOLI O UMhOL LO QUHEOLOOBJ

vL

XEATRAIND XI9ro0dn

g TNIIIWEJIT BOUWHAITOTRIUITIOAN) AIKOW
onHEo1d%ed ‘XIaWrd soxumorednmado
BH HoL00MO0I XIgHAIdIrreden ede] |

XeMXUHHRAI0I0HIN
I XI9HLABI'HBLO € UIO0NO0I JIHAIdIIreden
‘QramEdir sosumoreanmadyo :onHadordo]]

HLOOMO0I U XIIWEdI WonHXoronoed
I IWITHWHBEE 00 JIIHHBEKED ‘UhBIRE
digHIreIUdl ¥ amoorudiomoadar)

€L

L

IL

Q0H €M QULLOYIIrD U erronunararreden




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I VHHEBHE BEUITREULRINOLONO M QMHIIIQ09() 86

I nnedoryod 0 UheIres QUIMUALOOd] | L6

I nNedoINod O UheI'RE QUIMUALOOd] | 96

I nnedoryod O UheIres QUIMUALOOd] | S6

I nWedo1dod O HhBIRE OUIIKALIOd] | ¥6
ogroHedroodn

L g nedo1og AIPKOW BILIA QUHOLOURIIY t6

I ouHaTagenodi QOHdEIEN)) 6
HULOOMOOLTI

I HOHITO d XUIEXJIr 9H ‘@odorMod 16
x9d1 Aomeeg o edordod SUHIKOIER]

I OIroMh BH BdO1MOg OMHKOHN £ 06

I eronmuardrreden ornged] | 68

I g0doL3og 9L00HER] o

I godoryod BWNAD) L8
ogroHedroodn

I € ¥ MLOOMOOLI BH dO1Mog OULKHO] | 98

I I JIMHHEdI0I0H]A], BLOORd BKRHAIrOdLHOY 8
MIMHHEd IO IOHIW

I orgH9rngeduAron u sigHaruged | edorug ¥8
eWddoa ] ‘MMUMHHEAIOIOHW QMINALIIH
edorrug

! enodod ], ‘MMUHHRAIOIOHW JMINALIIY £8
0A ‘roumnararreden uiaHIroIAoWEdI

L ‘rounuararireden nowsd] | ¢8
ewendir keHaruged] |

I ‘[anendil BeHHOINBH U BeWEd] | “ewend] | I8




92°0T°6¢ OU G2'£0°6C 2 LaAdously
§84498/204368€Ad£08946¢ 14140999293+ 154A0AEA9YSY/093/393¢HTI6SY

Lexnpuida) (MSIW) 85:2T ST'OT'ST paulepun pauyapun pauyspun ‘0LT¥Z0YSTS
Ol9DMUTOL YOHHOJ MALE HYDMUTOU LHIWAOT
0 9 01 HNINVJI0dI
OIl 400Vh 04.LOdhUIrON 41190
I VHHBHE BUITBEULBWOLOUD U QUHIIMIQ09() 201
I I eroged KeHIrOdLHOM KREOIOL)] 101
I I eroged EeHIrod1HOYM KREOIOLY] 001
I WUHEBHE BUITBEULRINOLONO M QMHIIIQ09() 66




92°0T°6¢ OU G2'£0°6C 2 LaAdously
§84498/204368€Ad£08946¢ 14140999293+ 154A0AEA9YSY/093/393¢HTI6SY

lemdunida) (ISW) 85:2T ST'OT'ST pauLSpuN paulepun paulspun ‘0L T¥ZoYSTS

Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I O MMKOL L0 BUHEOLddRd errAmdog

cl

XeNHHHRdIOIOHW 9 MINELOOMOOIIT AIKOW
eIrIA BI9hoed [YOLOW OUMOORULIULIBHY

XeMUHHedIOJOHW 9 MWIIWEAIT AIKON
BILIA BLORhORd I9ITOLOW QUNOOhULULIBHY

I

0T

onnegodunwmwed.odn
QOHUOHUI ‘Bd1OHIgRdOH QIIHUOHHU][

onHegoduwmwediodn
OOHUOHUI ‘Bd1OHOgRdOH QIIHUOHHU][

I ouHaregenod dondoLog

xedeadio 9 H1o0oMO0I dMHIHIedA
‘qIrewndOH ‘ULO0OMOO0IIT QUHOHER £

xeNeadLO € NLOOMO0I T QUHOHERdA
‘qrreWdoH ‘U1o0Mo0I T OUHIHERd £

JDIROL 99T €3doh pomeroxodu
‘onsdu onHOHARd £, IIWAL SMHIJOLEO] |

,a1oHedrood g uwedoiod AIKON
BILIA QUHOIOUAKIIY,, I9INAL dUHOdOLE0] |

199d£dad
JIHAIRLEd0cvdg0  BHHIhAEHU
drggodpun vLRY

11rog9ed
amdhuLIed]]

,dodorxog onHarogenodu
QoHdEIreN)),, IIWAL dMHAdOLE0] |

,d910Hedroodn € ¥ ULOOMOOL BH
edowxod 191eHUIdO0)],, IIWAL dMHIdOLE0] |

19Lo9ed
0130g
JIMHAIr0d LHOY] ed0dA ena,

dIMHHOALIAI'C

4008h 094.L9hHUIT0Y]

/1 3\’

IDIVICA 11




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I

u d[WEdI o1aHABIANMUIHOLAO] |

144

xedsrAxuraandann
xad1 o ewodoal :urd0oMOOIIT
1 d[WEdI olaHABLAMMIHOLAO] |

154

goxuaHedI0I0HN HMUdIOWNHND ‘XIIWBIT
Y B9100M00IM XIIHABIANHITHOIdO1T
19de1r o19HIdeTTHRLY :ULOOMOOLII

1 J[WEdI a1aHABIANMMTTHOLO] |

ANIIWEIT

BonWuIIoreganIado AKoOW M9IIA
:MLOOMOOI U 19K s19HAIdrrede] |

C

IC

HMHHOIMIOHLO I9hoed
10000 U QI9WEdI srgH4aIrarrede] |

0¢C

EUHOKAD dI9HAIdrreden
MLO0MO0I U SI9WEdII oraH4aIrarrede] |

61

HQLOOMIOLT
U XI9WEAII BUHORA22d21I “U10MI0IIT
d19HLdeHBL) :dOMUHHEBAIOIOHIW BUHORY))

81

€011 TOLOW :dOMUHHEA.IOIOHW EMHORI))

MINHHRd I0I0HIW
o19H1deIHEL) :dOMMHHEBAIOIOHN EMHORY))

L1

91

Jsudiamoaa
EeMOOhULIHUIEHY,, BLOgRd BeHIIrOdLHOY

Sl

sruweduil noHdarrugedin 4 KLOOMOOIII
OX UMhOL 10 UMHEOLOORd OMHOIKOXeH
904 g ULOOMOOLTI

OX UMhOL 10 UMHEOLOORd OMHOIKOXeH

14

el

xeIleHUITdOON 9 ULJOMOOIII




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

1 0 QI9HHEBEKE) ‘UheIRE JIGHIRINUA] |

143

erouunararreden
I OJOHIIrOJAOWEAII WOWQLQO0
0 QI9HHEBEKED ‘UhBIRE dMMdohudromoadar)

BILIA MMIDIOOUAL O {BQAM
odAredresay o ‘egAM UMHO0EIA QO UhBIRE

eronuuanrdrreden
OJOHIIOJIAOWEAI WO9Q() "BIAL WQL0()

133

43

Ie

,EOMMHHRdIOIOHIW
I KUHORhOO ‘UMHUHHRAIOI0HI
:onHadoxgo1 ,, eroged BeHIrOodIHOY

0¢

KHNQOYOll BUHXBdQO00J ‘ULOBh
I eH BuHeeaderd ‘UoL00HXdog01 UITRIIOLTT
:4OMUHHRA.I0IOHW UUHOKJD UIBIIOL] |

6¢

EMQOOl BUHAXBAQ00D ‘ULOBh
I eH suHeeddeed ‘noroonxdogon uremornm
:4OMMHHRJIOJOHW HUHOKJD MITRIIOL] |

8¢

EHQOOll BMHAXBAQ009 ‘Uaremon
I BT 190ANdO] ‘GOMMHII0IA0IOHIN
urremorn :ouHadordoy|

KHQOTOL BMHXEdQ009 ‘UoreImorn

I KT 1[9rANdO ‘g0MMHIIr0IA0IOHIN
HTRIIONTI :onHdOId0]]

EHQOTOL BMHAXEdQ009 ‘UoreImorn

I BT 190ANAO] ‘GOMUHILI0IA0IOHIN
uremorn :ouHadordo|

LT

9¢

S¢

XeMUHHedIOJOHIN
9 HUI'Z BUHJLOWKIIE :ULOOMJOI




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

HLOOMOOII O BUHEOLYded
OUHOIOURIAY "0NQIQ0 QUHIHIWHUA] |

9

9ruweduil WOWQ900 O JI9HHBEKED , 1AL
I9NQL9(),, SWAL Ol UheIree JI9HIRINUd] |

197

[anendir
I HOHHOINIEH WOWQIQO0 O QIIHHBEKED ¢, IrOL
I9NQ9Q(),, SWAL Ol UheIRE dIIHIRINUd] |

[9ruwedull KNEW99100
0 QIYHHEBEEED ‘Uhelree AModhUdrIowoadar)

144

1974

awsndir HOHHOINIBH HINBWQ100
0 QI9HHRBEEED ‘UheIee dMdorUdIomoadal)

4%

IWOILIA WHITIQO O TUWedHIl 4ONO900
QUHOMOHL() ‘MIruwedulr ewgago erAndodp

8%

WOILIA WHITIQO O YUIWedHII S0W9.00
QUHOMOHL() ‘Mruwedulr ewgago erAndodp

V1%

qruwedun
I W19() “ered.IdLHU OJOHHRIAIAAIIO
OI9IIIONOLI O IFOL §0NQLQ0 OMHILOURIIY

6¢

19nendl HOHHOINEBH
I W90 "elredIOLHU OIOHHRIAIAIIO
OI9IIIONOLI O IFOL §0NQLQ0 OMHILOURIIY

8¢

[gwendi gowsdn WOWQ9Q0
0 QI9HHBEKE) ‘UhBIRE JIIHIRINUA] |

LE

19wend HOWEdI 80WQ900 WOUHOLOURIIE
0 QI9HHEBEKED ‘Uhelree AMOdhudrIowoodar)

I 1gwendn powsdun waa90

9¢

133

erouudIdrreden
OJOHYII'0JIAOWEdI BNQL00 WOHHILOUKIYY




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

I dem u edad) 6S
WOdITHUIUTT

I 0 QI9HHBEKE) ‘UheIRe JIGHIRIUd] | 86
WOdITHUIUTT

I 0 QI9HHBEKED ‘Uhelres JIGHITRINUd] | LS
BOAHOXN ‘@dTHUIUIT HUHOROD WOMHOOALOON

I ‘QUHOLOUKIIE U 091I9IALIBERIOY 96
BH HhRIRE OmIdonrudromoadar)
BOAHON ‘@dTHULUI UMHORID WOMHO0dLO0I

I ‘QUHOIOUKIIE U 09.LI9IdLRERION SS
BH HheIeE omidonrudromoadar)
BOAHOM ULOOHXAQ9011 HOHIOLI

I U ULOOHXAog01 HOg0M0Q 91RO | vs
BOAHOM MLO0HXdog01 HOHIrOI

! U ULO0HXAog01 HOg0M0Q qIBIIOoLT | ¢
G00AHOM XIIHHQhOIA U 400AHOX

I onHXedQOE]] "OAHON UITHHQRII £ ¢
EMHBRAOHO0 ULOOMOOL HOHAIdIIreden

I ‘019.100M00I(1I BOAHOM QUHOKD)) Is
0AHOY "ML1O0HXdg0II HOMOORHHOM

! onmoifeedQo ‘9100HXdog01 EROORMHOY] 05
edrHUIIMT ULO0HXAQgOIT 47RO |

I ‘drHurnn nogodAdy nowsdy[ ‘drHUIH]] oy
uroonxdogon

I noMOdhudIrHUAI KT duImoiAeedQo %
‘qrooHxdogon KexoorndITHULIU]]
, BIMHHRAI0I0HW

! ! WY19(),, BLooed KeHIrOdLHOY Ly




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

,BUHAMmERdd
U1o0HXdQ9Ool U BIO ], SWAL Ol URBIBE

0L

 BuHomedd

ULO0HXAQ90I U BIrY T, SWAL OLI URBIBE
gOMUHHRAIO0IOHIN

Y BUHOMEedd 9L MMITBHUQWOX JIIHRULERJ
EHQOI Ol

I d19H1dBI'HELO ‘ULOOHXAdNO € KMHIILOURKIGE
‘ULOOMOOI BH 9100HXAMNO :omHadorg0] |

69

89

L9

wodem u nodado
09 JIIHHBEEE) ‘UhBIRE QIIHIRINUA] |

99

019100001 HMHIKhD XU WOMHO0dLooI
‘woder 1 1odad 00 SI9HHBEKED
‘OMHAIOUKIYE U 09LI9IdLBERNON
BH UheIRE omoohudiomoador)

$9

01910000l HUHORID XU WOMHOO0d1o01I
‘wodem 1 nodao 00 S19HHBEKED
‘QUHAIOUKIGE U 09109Id1RERIOY
BH HheIRe OmIdohudromoadar)

12

I edem u 19dodo sudronwnn)

HOLOBh
90 ¥ 19dao aremory| ‘19dado ouHoHgRd £

€9

a9

edem onHMKedQOEU U TUY "0I9LO0MOOIIT
I 19da(o 1 edem onMHEIRY| "0I19LO0MIOII
o edem u 19do(o oMHORIDAdI |

19

edem onHOXedQOEH U YUY 0191000
I 19dado u edem ouHRORY| 0191003001
o edem u 19do(0 oMHORIDAdI |

09




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

0 QI9HHBEEKID ‘UheIRE oMMOohndromoadar)
I "UUQOTOI U1 BNQLQO SUHOHOWE]]
-od1oHedLo0dI g BIrOL QI9HQOYO] |

6L

191 XI9HQOT Ol

UINBWQI00 U UILOOHXdd0I HWKI/RIIOLI

I AKXSKOW BMHOMIOHL100)) ‘19dado o191remont
1 edem WOWQ900 9 JI9HHBEKED , 1AL

I9NQLQ(),, SWAL Ol UheI'eE JI9HIRINUA] |

8L

edo1Ma0

oJogodemn U BLHOW.IOD otogodem ‘edem
G0WNQ900 WOUHOIOURKIIE O JITHHBEKED
‘Uneres omddrudronoadar)) ‘1adodo
qremorn] | ‘edem oWQ190 90 enwadod],
edoax2o otogodem u edem w190

LL

JIAL MoLo0HXd2g01 NIrRIoLI
U 19NQ9.0(),, OWAL Ol Mhel'es QI9HIeINUd] |

9L

BOAHOX
I ‘ed’HULUTT 90WQIQ0 WOMHIIOURIIE
0 QI9HHBEKLD ‘UheIRE OMMOohndromoadar)

SL

BOAHOM HULOOHXdQg01I

HOHIfOII M HOFON0Q HUIIRIMOL| |

BOAHOM

I WR40() "eredId0IHU OJOHHQLATAIO
OI9IIIONOL D IfOL §ONQLQ0 OUHOIOURIIY
edrHuIHT OJOWEdI

OMQ4100 90 ewadoa ], ‘edrHUIKUI WYL

YL

€L

L

,sunomeds nroouxdogon
U e1d ], eroged BeHIIOdLHOY

IL




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

11-01 nudromoal eodAM gororon
U YULEHOU [ | 9UHAd01801I 90MI0IRIQ09()

,d910Hedroodn g mdoixag),,

‘MMHEBHE BUITBEULRNOLIND ‘d0JJRIN

11—01 rudIomoal eodAM g0roLon

U YULBHOU [ | 9MHod018011 90II0IRIIQ09()

,dr1onedroodn g

MoLo0MO0I T U XI9WEdI 9100H4Idrrede] T,

I ‘MMHBHE BUIREUIRWALIND ‘40J0BIN
1 1-01 “udIomoal eddAM 4070LIN

U YULBHOU [ | 9MHod014011 99II0IBIIQ09()

88

L8

98

,aronedroodu
g 19adorxog,, eroged BeHIIrOdLHOY

c8

BEUHXUAY
QUHOHOWUAII BH MRBIRE QUNOOhUAIONO |

78

edorug edodo
u sewsd] [ ‘sugorou suHedosedgoady|

€8

nowgdin

JAdxog 10dogon ‘sudronwmnmo sendrexdoe
‘snd1omwmmnd BeHdIrrediHAN “OoHadon
UIGHAIRIredell {MUHXKUET 197U g
UUHOXUEY BLLOHOED

I onmo(Q ‘dAm@ ogronoged n kuHOKUA]]
‘suHOXedQO01() "ed1oHRdLOOdN BUHOXUE]]
JIFOL X19ILIAdY MWQ900 U ULOOHXdAg01I
nrremory |, erooed keHIrodLHOY

8

I8

08

na1o0HXdogon
HOIeIIONH M Ir9L 40WNQLQ0 WOHMHOLOUhIIE




92°0T°6¢ OU G2'£0°6C 2 LaAdously

§84498/204368€Ad£08946¢ 14140999293+ 154A0AEA9YSY/093/393¢HTI6SY

1enpuidad  (MSW) 85:¢T ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

HUUIOOHXAL XIIHAOLOIIITNON

1 X19HdOHO¥HU XI9HHOWAA=00
nuiugaced g 9arrod 9o U UMARH

yex uudirowoadoro surngsed sudoroy]

96

UMHEHE BUITBEULBINOLOUD
U QMHAMQ0QO ‘OuHAdoLa0] |

1 eroged EeHIrodLHOYM KREOIOLY]

S6

149

I eroged EeHIrod1HOM KBEOIOLY]

€6

AL X191rIAdy

I9NQ900 U ULOOHXAog0M UIreIonJ,,

I :MMHBHE BUITBEULBINILOUD ‘40dJRIN
11—01 rudromoal eodAM gororon

Y YULEHOU [ | 9MHAJ01801I d0MI0IBIMQ09()

6

oL x19IrIAdy

19NQ9.00 U ULOOHXdog01 NIreIoNT] ,,

I MMHEHE BUITBEMLEWOLOMD ‘d0J0RIN
11—01 nudromoad eodAM gororon

Y YULEHOI [ | 9UHAd01801I 99MI0IBIQ09()

,BMUHHEAIOIOHN Wo1Q(),,

‘UMHEHE BUMBEULIBNOLOUD ‘40dJRIr

11—01 rudromoal eodAM g0roLon

U YULBHOU [ | 9MHAd018011 90II0IRIIQ09()

16

06

eIMHHRAIOIOHIW WY10(),,

‘UMHEBHE BUITBEULBRNOLIUD ‘d0JJRIN

11—01 nudromoal eodAM goroLon

Y UULEHOIU [ | 9MHAdO0Lg01I 93IMO0IBIIQ09()

68

,Qa1oHedroodn g iadorxag,,
‘UMHEBHE BUITBEULBRINILOUD ‘d0JJRIN




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lesudpurda)

(MSW) 8S:ZT ST'OT'ST

pauyapun pauyapun paulapun ‘0LT¥TOYSTS
Ol9oMUITOL OHHOJLYIALE HYOMUTOU LHIWANOT

01

HNINVJIOdII
OII 400Vh 094.LOdhUIrON 441190

MUIOLOHXAL XITHAOLOI9LINOM

" XI9HAOHOXHU XI9HHOWSdd00
nuingeed g 9arrod 99 ¥ WIARH

ey nudirowoadaro suingsed sudorop]

a0l

WUIOOHXAL XI9HAOLOI9INOM

" XI9HAOHOXHU XITHHOWOdd00
nuingeed g 9arrod 99 ¥ MIARH

e nudrowoadard uinaced skudoroyg

101

UUIOOHXAL XI9HAOLOI9INOM

1 X19HAOHO¥HU XI9HHOWAH00
nuiugsed g 9arod 99 U MMABH

yex uudrowoadaro suingsed sudoroy]

001

HUIONOHXAL XITHAOLOIGITINON

1 X19HdOHO¥HU XI9HHOWAE00
nuiugaced g 9arrod 9o U WIARH

yex uudrowoadoro surngsed sudoroy]

66

UUIOIFOHXAL XI9IHAOLOIGIINOY

" XI9HAOHOXHU XITHHOWdg00
uurugased g 9arrod 9o U UMARH

yex uudirowoadoro suingsed sudoroy]

86

UUIOOHXAL XI9HAOLOI9INON

" XI9HAOHOXHU XITHHOWSdd00
nuingeed g 9arrod 99 ¥ WIABH

ey nudrowoadaro surngsed sudorop]

L6




92°0T'6¢ OU GZ'£0°6C O LoAaLoyelf
§84458£004368£Ad£08946¢T4T4V09949/934154A0AEA9YSY/093/393 21165y
Lexudurda)

(MSW) 8S:ZT ST'OT'ST

pauapuN paulapuN pauyapuN ‘0LTHZOYSTS
019DMLITOL OHHOIMALE HYOUUTOL LHIWANOT




IPOBEPSEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

10 KIIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeILHOW NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, NPsMasi, INIOCKOCTh
79 [TprMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBHSI M3 HHUX IIPHU PEIICHUU
' reoMeTpUUECKUX 3aJau
73 OnepupoBaTb MOHATHSAMM: MapaJUIEIbBHOCTh W NEPHEHAUKYISIPHOCTh
' OPSMBIX U IIOCKOCTEN
74 KnaccugpunupoBars B3aMMHOE pPACHOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH B

MPOCTPAHCTBE
OnepupoBaTh NOHATHSIMHU: JBYTPAHHBIM YyroJyl, TPaHH JABYTPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yrija, JUHEHWHBIH yroJl ABYTPAHHOTO yrja, rpajayCcHas
Mepa JABYTpaHHOTO yria

76 OHCpHpOBaTI) IOHATUAMU. MHOT'OI'PDAHHUK, BBIHyKJ'IBIﬁ n HGBBIHYKHBIﬁ

MHOTI'OI'paHHUK, 3JICMCHTEI MHOTOT'paHHUKa, Hp&BHJ’IBHBIfI MHOT'OrpaHHUK

77 Pacrnio3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHUKOB (TIHpamMuaa, MpHU3Ma,
' IPSIMOYTOJIBHBIN Mapajienenunes, Kyo)

KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHMS IS
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBITYKJIbIE MHOTOI'PAaHHHUKH, MIPABUIIbHbIE
MHOT'OTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapaljIesICIUIIE b )

7.9 OrnepupoBaTh NOHATUAMU: CEKYILAs IIJIOCKOCTh, CEUEHHE MHOIOTPAaHHUKOB

710 OOBACHATH MPUHIMIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, MCIIOJIB3YS
' METOJI CIEN0B

CTpouTh ceueHUs MHOTOIPAaHHMKOB METOJOM CJIE/IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:

BUJI CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HaXOXXJICHHE T€OMETPHUYECKHMX BEIIMYWH IO OoOpas3iam

WM aJIropuTMaM, TPUMEHSSE M3BECTHBIE AHAJTUTUYECKUE METOIbl MpHU
7.12 pEIICHUH  CTAaHIApPTHBIX MATEMAaTHYECKUX 3a/lad  Ha  BBIYUCIICHHE

PACCTOSIHUN MEXAy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO

MIJIOCKOCTH, MKy CKPEIIMBAIOIUMUCS MPSIMBIMU

Pemars 3aJladyd Ha HaXO0XICHHUC I'COMCTPUYCCKHX BCIIMYHH I10 06pa3uaM
WK aJroputMam, HIPUMCHAA HW3BCCTHBIC AHAJTIUTUUYCCKHUEC MCTOABI IIPpU

7.13

pemiCHUN CTAHAAPTHBIX MAaTCMATUYCCKHUX 3ala4 Ha BbIYUCICHUC YIJIOB

MCKAY CKPCIIHUBAIOIIUMUCA NPAMBIMU, MCKIY l'[pS[MOfI N ITIIIOCKOCTHIO,

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO

5254024170, undefined undefined undefined 15.10.25 12:58 (MSK) Ceptudukar
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MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

7.14

7.15

Bbruucnate 00bEMBI U IUIOIIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
NUpaMusia) ¢ MpUMEHEHHEM (OpMyJ, BBIYHUCIATH COOTHOLICHUSI MEXKIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00bEMAaMHU MTOT0OHBIX MHOTOI'PaHHUKOB

OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (UTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

7.17

7.18

[TpumensiTb reomeTpuueckre (GakThl ISl PEUICHHS CTePEOMETPHUYECKHUX
3a1a4, MPEAIOJIaralolluX HECKOIbKO IIAr0B pEIIEHUs, €CIH YCIOBUSA
IPUMEHEHMs 3aJJaHbl B IBHOH (popme

IIpuMeHATH HpoCTEHIIME MPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3aad

7.19

7.20

11 KIIACC

Kon
NMPoBePsIEMOro
pe3yJbTara

6

6.1

6.2

IIpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh PEATbHbIE
CUTYyalluu ¥ NPUMEHITh U3YUYCHHbIC NTOHATHUS B MPOLIECCE MOMCKA pEUICHUs
MaTeMaTH4ecKu cPOpMyITUPOBAHHOIN MPOOIEMbI, MOJEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE T'€OMETPUH, MCCIEA0BAaTh IMOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara ajireopsl,
pemate  MpakTUYEeCKHe  3aJayd,  CBSA3aHHBIE C  HaX0XJIECHUEM
F€OMETPUUECKUX BEIUYUH

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbLHOW NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

I'eomerpus

OnepupoBaTh MOHATHAMH: LUJIMHIPUYECKas MOBEPXHOCTh, 0Opa3yrolue
HUWIMHIPUYECKON TOBEPXHOCTH, IIUIMHJIpP, KOHUYECKas MOBEPXHOCTH,
o0pa3yronire KOHHYeCKOi MOBEPXHOCTH, KOHYC, cpeprudeckasi TOBEPXHOCTh

Pacnio3naBate Tena BpaieHus (HUIUHIP, KOHYC, cepa U map)

6.3
6.4

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TeJl BpallleHus

KnaccuduupoBaTs B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH

6.5

6.6

OHCpHpOBaTI) INOHATUAMMU IH&pOBOﬁ CEIrMCHT, OCHOBAaHHE CETMCHTA, BBICOTA
CErMEHTa, IIApOBOW CIJIOH, OCHOBAHME ILIAPOBOIO CJIOS, BBICOTA HIAPOBOIO
CJ1051, IIAPOBOW CEKTOP

Boruucnars  00bEMBI U IIomaiau HOBerHOCTeﬁ TCJI  BpallCHUA,

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHUCAaHHBIK B chepy u
OIMCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpallleHUS

BbIMUCHSTE COOTHOLIEHUS MEXKIY IIIOMAASIMH MTOBEPXHOCTEH 1 00bEMaMu
MMOIOOHBIX TEI

6.9

N3o06paxarh u3zydyaemble GUTYpbl OT PYKH U C HPHUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbImonHATe (BBIHOCHBIE) IUIOCKME UEPTEKUM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUIyp: BUI CBepXy, COOKYy, CHHU3Yy; CTPOUTH CEUEHHUS Tell
BpALICHUS

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MPeoOpa3oBBIBATh HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (HUrypax, MpPEJCTaBICHHYIO Ha
Yeprekax U pUCYHKax

6.12

6.13

[TpumensTh reoMeTpuveckne (AKThl Ui PEUICHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEAIOJIAralolUX HECKOJIBKO IIaroB pEUIeHUs, €CIN YCIOBHUS
NPUMEHEHHS 33JJaHbI B SBHOH (opme

OHCpHpOBaTb MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BEIONMHATE IEHCTBUS CIOXKCHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHITh, KAKUMH CBOWCTBAMH OHHU
0o0J1aIaroT

6.15

6.16

6.17

[TpuMeHsITh paBUIIO Napajlieienuea Npy CI0KEHUH BEKTOPOB

OnepupoBaTb MNOHATUSIMM: JEKapTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA, YroJl
MEXy BEKTOpaMHU, CKaJIsPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

Haxonute cymMMy BEKTOPOB M IPOM3BEICHHME BEKTOpPA HAa 4YHUCIO, YIoJl
MEXYy BEKTOPAMHM, CKaJSIPHOE IPOU3BEIEHUE, PACKIAAbIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3allaBaTI) IIJIIOCKOCTH YPaBHCHUEM B lIeKapTOBOfI CUCTEME KOOpAMUHAT

6.19

Pemiats HpOCTGfIH.IHG TCOMCTPHUICCKUC 3aJaud Ha IMPUMCHCHUC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemiats 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIICHUH U
HaXO0XXIACHUC TCOMECTPHUUYCCKUX BCJIIMYUH I10 06pa3uaM WK aJIrOpuTMaM,
MMPpUMCHAA HU3BCCTHBIC METOAbI npu pPCHICHUN CTaHAAPTHBIX
MaATEMaTHYCCKUX 3a1a4

6.21

6.22

[IpumeHsTh  mpoCTeilline MpOorpaMMHBIE CPEACTBA M ANEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHCTEMBI TIPH PEUICHUU CTEPEOMETPUUCCKUX 3a]1a4

HpI/IBO,Z[I/ITB MNPpUMEPLI MATCMATHYCCKHUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U
JKU3HH, paCIIO3HABATH ITPOABJIICHUC 3aKOHOB 'COMCTPHH B HCKYCCTBC

6.23

HpI/IMeHSITI) IMOJIYYCHHBIC 3HAHHWA Ha MPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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CUTyalll W IPUMCHATH U3YYCHHBIC ITOHATUA B IMPOLCCCC MOUCKA PCIICHUA
MAaTEMAaTHYCCKU C(I)OpMYHHpOBaHHOﬁ HpOGJICMI)I, MOZACIINPOBATh PCAJIbHBIC
CUTyallUl Ha A3BIKC TCOMCTPHU, HCCICIAOBATH ITOCTPOCHHBLIC MOACIHU C
HCIIOJIb30BAHUECM I'€COMCTPHUICCKUX MMOHATUH U TCOPEM, alrIapara am“e6pbl,
peuiaTtb MMPAKTUYCCKUC 3aaa4u, CBA3aHHBIC C Hax0XJICHHUCM
TCOMETPHUICCKUX BEJINYNH

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsiMasi, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAIIICIbHBIC
U CKpelmuBarouiecs npsMble. [lapamienbHOCTP MNpsSMBIX W IJIOCKOCTEN B
MIPOCTPAHCTBE: NapajjielbHblE NpPsIMblE B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
NpSIMBIX, NapAJUIENbHOCTh NPSIMONM M  IUIOCKOCTHU. YTJBIC COHAIPaBICHHBIMHU
CTOPOHAaMH, YrojJl MEXIy IpsIMBIMU B IIpocTpaHCTBE. [lapamuienbHOCTH IUIOCKOCTEN:
MapajulesibHblE TUJIOCKOCTH, CBOMCTBA MapajUleNbHbIX ILIOCKocTel. IIpocreitmme
IIPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TETpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepneHIUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: TMEPHEHIMKYJSAPHBIE IPSIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NAapAJICIbHbBIE U MEPIECHINUKYISAPHBIE K IUIOCKOCTH, MPHU3HAK
NEPNEHAUKYIISIPHOCTH NMPAMON M INIOCKOCTH, TEOPEMa O IPSIMOM NMEePIEHIUKYIIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY MPSIMOU M IIJIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, TMHEHHBIN yroa ABYTPaHHOrO yria. [lepneHauKymnsap u HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKLUs (pUrypsl Ha
IIJIOCKOCTb. [IepreHIuKyYIApHOCTD INIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTA IBYX
mockoctei. Teopema 0 TpEX MepHEeHIUKYIIpax

7.4

7.5

IlonsiTHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIDAHHMKA, BBIIYKIIbIE H
HEBBIIIYKJIbIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma, TpaHU U OCHOBaHMS TNPHU3MBI, NpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas W
IIOJIHAs TIOBEPXHOCTH Ipu3Msbl. [lapauienenumnen, NpsMOyTroabHbINM NapajuleIenunes] u
ero cporcrea. Ilupamupa: n-yrojgpHas NUpaMuaa, I'PaHd U OCHOBAaHUE IHUPAMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTh MHMpPAaMUbI, NMpPaBUJIbHAs M yCEUEHHAs NUPAMUJA.
OnemMeHTHl NpuU3Mbl M nupamunabl. [IpaBuibHBIE MHOTOIDAHHUKH: ITOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs INHPaMHUAA,
IpaBUJIbHAS TPEYrosibHas NUpaMKIa U IPaBUIbHBIA TeTpasap, ky0. IIpencrasnenue o
IIPAaBWIBHBIX MHOTOIPDaHHUKAax: OKTa’Ap, MAOACKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMUBI

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBC. CUMMECTPHUA OTHOCUTCIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

ONEeMEHTHI CUMMCTPHUU B InmupamMujiax, mapauiCicnuicaax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Bbruncnenue »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yrisl. llmomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IIJI0I[a1b OCHOBAHUH,

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsIMON mpu3Mbl. [1momians 60K0BOI MOBEPXHOCTH U
IIOBEPXHOCTU IPaBUIbHOM NHpaMHbI, TEOpEMa O IUIOUIAAN YCEUYEHHOM NUpPAMMIBIL.
[Tonstue 06 00bEMe. OOBEM NUpaMuIbl, IPU3MBI

7.7

[Tono6usie Tena B mpocTpaHcTBe. COOTHOLIECHHUS MEXAY IUIOMAASIMHU MMOBEPXHOCTEH,
00BEMaMu MOJOOHBIX Tell

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUS

I'eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yONIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW moBepxHOCTU. [{ummuap: ocHoBaHUsT U OOKOBasi MOBEPXHOCT,
oOpasyromas 1 oCh, TUIONaAb OOKOBOW U MOJIHOW MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yroiire KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, OOpasylomas U OcCh,
momaas OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyromue Hu
BBICOTA, OCHOBAHUA U OokoBas IMMOBCPXHOCTH

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, TUIomaas MOBEepXHOCTH chepbl. Banmuoe
pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomanb
cdepbl

N300paskeHue Tes BpallleHHUsI Ha MIIOCKOCTH. Pa3BEpTka HumHApa U KOHyca

6.5

KomM0Ounauu ten BpamieHuss 1 MHOTOIPaHHUKOB. MHOTOIpaHHUK, OIMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

6.7

[Tonstne 06 o6béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
PSIMOYTOJIBHOTO MapajuiesienuIesia u cieaAcTBus u3 He€. O0bEM HUIMHIPA, KOHYCA.
O6béM mapa ¥ miomaiab chepbl

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IIJIOMIAIIMH TIOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENI

6.8

6.9

6.10

Ceuenust nuiMHApa (MapajUieIbHO W MEPHEeHIUKYISIPHO OCH), CEYEHHS KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHUS LIapa

Bexktop Ha miockocté M B mpocTtpaHCcTBe. ClOXKEHHE U BBIUUTAHUE BEKTOPOB.
YMHOKeHHEe BeKTopa Ha uucio. Pas3nokeHue BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuio napamienenunena. Pemenue 3anay, CBSI3aHHBIX C TPUMEHEHUEM
IPaBUJI ACUCTBUI C BEKTOpaMHU

[IpsimoyronpHasi cucTtemMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatsl BekTopa.
[Ipocreitine 3amaun B KOOpAMHATaX. YTroil Mexay Bekropamu. CkanspHoe
NPOU3BEJICHUE BEKTOPOB. BhlunciaeHue yrioB Mexay NPSAMbIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I MPU PEIICHUH T€OMETPUUECKHX 3a1a4

JOKYMEHT MOAMUCAH SEKTPOHHOW NOAMUCHIO
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IMTPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NpoBepseMoro OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeAHEro 001ero
TpedOBaHUS o0pa3zoBaHust

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMHU PpELICHHs 3adady;
yMeHue (GopMyIHpOBaTh W ONEPUPOBATH MOHATHUSAMH: OIpEICICHHE,
aKkcuoMa, TeopeMa, CJEICTBUE, CBOWCTBO, NPHU3HAK, J0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMOIOXKHOE YTBEP)KIEHHE, NMPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOM HHIYKLUY;
IIPOBOJIUTH JI0KA3aTEJIbHbIEC PACCYKICHUS MPHU PELICHNH 33]a4, OLIeHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXACHHUH; YMEHUE  OIEepUpOBaTh
MOHATUSIMH: MHOXECTBO, MOJAMHOXKECTBO, OMNEpaly HaJ MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OIMCaHUs PEATbHBIX MPOLIECCOB U SBICHUN U NPU PELIECHUM 334ad, B TOM
quclie U3 APYTUX Y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMMCHIBaThH Ipadbl pa3InYHBIMU CIIOCOOAMHM; HCIOIb30BaTh Tpadbl MpU

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHSTUSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIIO,
CTENEHb C LIEeJIBIM IToKa3aTesieM, KOPEHb HATypajJbHOW CTENEHU, CTETEHD C
palMoOHAIBHBIM TOKa3aTeleM, CTENEHb C JIEUCTBUTENIbHBIM IMOKA3aTEJIEM,
jgorapudm UucIa, CHUHYC, KOCMHYC M TAaHTE€HC MPOU3BOJIBHOIO YHUCIHA,
OCTaTOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO, HppaIOHAIbHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAaLHUOHAIBHBIX, JEHCTBUTEIbHBIX
2 qrcell; yMEHHE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbBIINN 001Iuit
JleNuTeNb W HauMEHbllee oOuiee KpaTHoe, anroputMm EBkinupa npu
pEIlIeHnH 33/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIOIHATH BEIYUCIICHIE 3HAYCHUN U TIPE0Opa3OBaHUS
BBIPQXEHUI CO cTenmeHsMU W Jorapudmamu, mpeodOpa3oBaHus IpPOOHO-
palMOHANBHBIX  BBIPAKEHHM; yMEHHE  ONEPUPOBATh  MOHSITHUSMU:

noCiacaJ0BaTCIbHOCTD, apI/I(pMeTI/ILIeCKa}I nporpeccus, TreoMETpruICCKas

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMWCHIO
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nporpeccusi, OeCKOHEYHO YyObIBaromass TreoMeTpuyecKkass IpOrpeccus;
yYMEHHE 3a/1aBaTh IIOCJIEJOBATENbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBaTh MOHATHIMHU: KOMIUIEKCHOE
YHCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (opMa  3amucu  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKAass U aiureOpanyeckas); yMeTh
NPOU3BOIUTH apuU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMHU;
MPUBOJUTH MPUMEPHI MCIOIb30BaHHS KOMIUIEKCHBIX UYHCEIN; ONEepPHUpPOBaTh
NOHATHSIMM:  MaTpuua 2xX2  wu  3x3, omnpeaenuTenb  MaTpHIb,

reOMEeTPUYECKUN CMBICI ONpeneTnTeNs

YMeHHe oIepupoBaTh IOHATHAMH: palUOHAIbHBIC, HPPALUOHAIbHBIE,
NoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(MHUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsS M HEPABEHCTBA, MX CHUCTEMbl, YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHECHUH M HEPABEHCTB, PAaBHOCHIBHOCTH
YpPAaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOLIBIO pPa3JIMYHBIX IPUEMOB; pELIATH
YpPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C IApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHWS MaTeMaTHYECKHUX

3aJ1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKu U peaslbHOM JKU3HU

YMeHne omnepupoBarh TOHATHAMH: (YHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (yHKLIMH, HauOoJiblllee M HaWMEHbLIee 3HAYCHUS
(GyHKIIMK Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIUS, aCUMITOTHI rpaduka
GbyHKIMU, TIepBas M BTOpas MPOW3BOAHAs (DYHKIIMH, T€OMETPHUCCKUN H
¢u3nveckuif CMBICI TPOU3BOJHOHM, TepBooOpasHas, ONpeAeIEHHbIH
MHTErpaji; yYMEHHE HaxXOAMTb aCUMNTOTHI Ipaduka (YHKLUUHU; yMEHHE
BBIUUCIIATH  NPOU3BOAHBIE CYMMBI, IPOW3BEJCHHSA, YACTHOTO U
KOMIO3ULUN (YHKIMH, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
(GyHKIMW; YMEHHE HAaXOOUTh HPOW3BOJHBIC 3JEMEHTApHBIX (DYHKIHIA,
YMEHHUE HCIIOJb30BaTh IPOU3BOAHYIO [UId HUCCIEHO0BaHUS (DYHKIMA,
HaXOJUTh HAWOONbIINE W HAaWMEHbIINE 3HAYCHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammnapara MaTeMaTH4eCKOro
aHauM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWIYYIIeTo
pelIeHuss B NPUKIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKHUX U

(bU3UYEeCKUX 3a/1auax; HAaXOJIUTh TUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO
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HHTCIrpajia; IIPUBOAWUTL IPHUMCPLI MATCMATHYCCKOI'0O MOJCIHUPOBAHUA C

OMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHnune onepupoBath NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIU,
KOMMO3ULUS (DYyHKIMHM, JuHEeHHas ¢GyHKUWsA, KBaapaTu4yHas (QYyHKLHS,
panoHanbHas (yHKUuUS, cTeneHHas (QYHKOUS, TPUTOHOMETPHYECKUe
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKLWH, MOKa3aTelbHas U
norapudmuueckas (QYHKIUH, YMEHUE CTPOUTh TIpadUKH HN3YyUYEHHBIX
¢GbyHKUMH,  BBINOJHATE  IpeoOpa3oBaHus  rpaduKoB  (QYHKUHUH,
MCIOJIb30BaTh TpaduKH JUIsl U3y4EHUS! MPOIECCOB U 3aBHCHUMOCTEH, MpHu
pelIeHnn 3a7ad U3 JPYruxX ydeOHBIX MPEAMETOB M 3aad U3 PEajbHOU
KM3HM; BBIpaKaTb (OPMYIaMU 3aBHCHUMOCTH MEXJy BEJINYMHAMUY;
MCIOJIb30BAaTh CBOWCTBA W Tpaduku (PYHKIUHA Ui pelIeHHus ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJOTH, 33Jjaud U3 O0JIACTH YNPABICHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMH); COCTaBJIATH BBIPAXKEHUS, YpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIIOBHIO 3aJa4dd, HCCIEIOBATH IOIY4YCHHOE pEIICHUE U
OLIEHUBATh IPABJONOAOOHOCTh pPE3Y/IbTATOB; YMEHHE MOJECIUPOBATH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3aJ1a4U, UCCIENA0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHUMEM  ammapara  anreopsl,

HUHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHdyecKoe, MeIraHa,
HauOoJplllee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, AUCIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE 4YMCIOBOr0 Habopa; yMEHHE HU3BJIEKaTb, MHTEPIPETUPOBATH
uHpOpMaILHKIO, IPEJCTaBICHHYIO B Ta0lIMIax, Ha AUarpammax, rpadukax,
OTPa)KAIOIYI CBOMCTBA PEAJIbHBIX IPOLECCOB M SIBICHUH; MPEACTABIATh
uHPOpPMALIMIO C TOMOIIBIO TaOMUI] W JAWMarpamMM; HCCIEAOBaTh
CTaTUCTHYECKHE MAaHHBIE, B TOM YHCJIE C IPUMEHEHHEM TIpaduuyecKux
METO/OB M AJIEKTPOHHBIX CPENCTB; rpa)uuecKu MUCCIeN0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOIIBIO JJUArpaMM paCCCUBaHUA U JIMHEHHOM perpeccruu

YMeHne omnepupoBaTh TMOHSATHSMU: CIYyYalHBIA OMNBIT W CIy4YalHOE

COOBITHE, BEPOSTHOCTh CIYYaWHOTO COOBITHS; YMEHHE BBIUYUCIATH
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BEPOSITHOCTh C MCIIOJIB30BAaHUEM TpapUUECKUX METOJ0B; INPUMEHATh
(GopMyIibl CIOXKEHHSI U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyIy IOJIHON
BEPOSTHOCTH, Gopmyny bepHymnn, komMmOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHHMBATh BEPOSATHOCTU peAlTbHBIX COOBITHI; yMEHHE ONEepUpPOBATh
MOHATUSAMM: ClIydaliHas BEJIMYMHA, PACIpPEIEICHUE BEPOSITHOCTEH,
MaTE€MaTH4eCcKoe OXKHMJIAHHWE, IUCIEpPCUsl M CTaHAAPTHOE OTKJIOHEHHE
ClyyailHOH  BeNUYMHBL, (YHKUMU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, MOKAa3aTeIbHOTO U HOPMAJIBHOTO PaCIpeAesICHU; YMEHNE
UCIIOJIB30BaTh CBOMCTBA U3YYECHHBIX PACIPEICICHUN U1 pELICHUs 3a1ad;
3HaKOMCTBO C NOHATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIEAOBAHUM; YyMEHUE IPUBOJUTH IPUMEPBI IPOSBICHUS 3aKOHA
OONBLIMX 4YHCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpUPOBATh IOHATUAMU: COYETAHHE, NEPECTAHOBKA, YUCIO COYETAHHM,
YUCIO  HEepecTaHoBOK; OuHOM  HplOTOHA;  yMeHMe  NPUMEHATh
KOMOMHATOpHbIE (DAaKThl U PACCYXACHMsS AJIs pElICHUs 33a7ay; OLEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHSATUAMH: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBII
YroJI, TPEXTPaHHBIMA YToJI, CKPEIIMBAIOIIUECS MPsAMbIC, MapaJUIEIbHOCTh U
MEPIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSIMBIMU,
Yrojl MeEXAy MNpsIMOM M IUIOCKOCTBIO, Yroid MEXKIYy IJIOCKOCTSIMHU,
pacCTOsHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXIY MPSIMBbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHUE HCIOJb30BaTh MPU PEIICHUU
3a/1a4 u3ydyeHHbIe (DAKTBI U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX TIOHSITUH W BEJIUYHMH, PELIATh

CBA3AaHHBIC C HUMH IIPAKTUYCCKHC 3a/1a4U

10

VYMeHHe omepupoBaTh MOHATHIMU: IUIOMIATL (QHUTYPBI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'IBHBIf/'I MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OI'paHHHUKA,
Ky0, mapajiesenumnen, nOpu3Ma, Oupamuaa, (GuUrypa W TOBEPXHOCTh
BpallleHUs, MWIMHIADP, KOHYC, map, cdepa, miomanas chepsl, IUIOMIATL
MOBEPXHOCTH THPAMUbI, MPU3MBI, KOHycCa, HWIHHApPA, O0BEM Kyoa,
NPSIMOYTOJIBHOTO Napajuledenunena, MUPaMUALbL, TPU3MBL, LHJIHHAPA,
KOHyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CEYCHHs KOHyCa W IMUIHHpPA,

nmapamiCJbHblC OCH HWJIM OCHOBAaHWIO, CCUYCHHEC IIapa, IIJIOCKOCTb,
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Kacaromascss cdepbl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (GUTYPHI W TIOBEPXHOCTH
BpAIllEHUs, UX CEUEHHs], B TOM YHUCIIE C MOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHX (DUTYpP, CaMOCTOSITEIHHO
(dbopMynMpoBaTh ONpeaeNeHHs U3y4yaeMbIX (UTyYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBaX M MpPH3HAKAX T'€OMETPHYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTb MX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
pa3NMYHBIM TPU3HAKaM, BBIOJIHATh HEOOXOJMMBIC JIOTIOJHUTEILHBIC

MOCTPOEHUS

11

12

13

YMeHue omnepupoBaTh TOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOA0OMs, TOMOOHBIE (UTYPBI;, yMEHUE
pacrio3HaBaTh PaBHbIC W IMOJOOHBIE (GUTYpPBI, B TOM 4YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKHE OTHOIICHHS TIPU
pelICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYWHBI (JUIMHA, YTOJI,
iouaab, 00bEM) MpU PEUICHUH 334a4 U3 JPYTUX Y4EOHBIX MPEIMETOB U
U3 peallbHOM KHM3HH, YMCHHE BBIUYHCIATH T'C€OMETPUYCCKUE BEITMYMHBI
(mHA, yromj, IUIOMAAb, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIB3YS
U3yuyeHHbIE (OPMYJIBI U METOJbl, B TOM YHCIIE: IUIOMIA[b MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUIomaab chepsr; 00béM Kyoa,
OPSIMOYTOJBHOTO  TapajieNenunena, MTUPaMUAbl, NpPU3MBI, IHIUHIPA,

KOHYCa, Il1apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00bEMOB TIOIOOHBIX (hUTYP

VYMenune ONEprUpOBaATh MHOHATUAMMU: MPAMOYTOJbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOPa, CyMMa BEKTODPOB,
NpOM3BEJCHHE BEKTOpa Ha 4YHCJIO, pa3lioKeHHWE BeKTopa Mo 0Oaswucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE MPOU3BEICHHUE, YTOJ MEXIy
BEKTOpaMH, yMEHHUE WCIIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]]

JI pCHICHUA TCOMECTPHUICCKUX 3adal U 3a1a4 APYTUX y‘I€6HBIX npeaMcToOB

YMeHue BhIOMpATh MOIXOIANIMNA METOJT IJIsl pEIICHUs 3a]ja4H; TOHUMaHNe
3HQYUMOCTH MATEMAaTUKH B H3YyYEHUU MPUPOJIHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWM; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHI MATEMATUUYECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTEMaTUYE€CKON HAYKHU
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INEPEYEHDB 2JIEMEHTOB COILEPKXAHUS, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEePKAHMS
1 Uucna u BBIYUCTIECHUS
1.1 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCes
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOU, MPOLEHTHI,
' OecKOHEeYHbIE TIeproAnYecKre Apodu
13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHu. J[elcTBus ¢ apudMeTHIeCKuMU
' KOPHSIMM HaTypaJbHOU CTETIICHH
14 Crenens ¢ 1nensiM nokasareneM. CTeNeHb ¢ pallMOHAIbHBIM ITOKa3zareneM. CBolcTBa
' CTEIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTudHbIe U HATYpaIbHbIE JOTapUPMBbI
HevictButenbHple  4ucia. ApupMETHYECKHUE OIepanud ¢ JICUCTBUTEIbHBIMHU
1.7 yuciaMu. [IpubnnxEHHbIEe BHIYMCICHUS, TPaBUiIa OKPYTJIICHUS, TPUKUAKA U OLIEHKA
pe3yspTaTa BBIYMCIECHUN
1.8 [TpeoOpa3oBanue BbIpaKeHUN
1.9 KommiekcHsle uncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 Llenbie 1 IPOOHO-pALIMOHANILHBIC YPaBHEHUSI
2.2 HppanmoHanbHble ypaBHEHHSI
2.3 Tpuronomerprdeckue ypaBHEHHs
2.4 [TokazaTenbpHbIC U JOTapUDMUUECKHUE YPABHEHUS
2.5 Lenbie u TpoOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHbIe U TOTaprU(PMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia CUCTEMBI TUHEWHBIX YpaBHEHUN. ONpeaenTuTenb MaTPHUIIBI
3 @OyHKuMU U TpaduKu
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31 ®ynkuus, crnocoObl 3amanus (ynkuuu. ['padpux ¢ynxuuu. B3aumHo oOpartHble
. ¢byuknuu. YérHble u Heu€THbIe QyHKIMH. [leproanueckue GyHKIMN
Ob6usacTe ompezeneHuss W MHOXKECTBO 3HaueHMM Qynkuuu. Hymu ¢dyHxum.
10 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpoMexyTkM  MOHOTOHHOCTH  (DyHKUHUH.
' Makcumymbl U MUHUMYMBl (yHKiuu. HauGonbliee ¥ HauMeHbIIee 3HAYCHHE
(GYHKLIUU Ha TPOMEKYTKE
33 CrenenHass (yHKIUST C HATypaJbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0i1 cTeneHu
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, ©X CBOWCTBA U TPaPUKH
16 Toukum pa3peiBa. AcumntoTel rpadukoB QyHkiuid. CpoiicTBa  (QYyHKIUH,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIE0BATEIHLHOCTEH
3.8 Apudmernueckasi U reoMmeTpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana maremaTtnyeckoro anammsa
4.1 ITpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIIMH
[IpumeHeHre NPOU3BOAHONM K UCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. Haxoxk/ieHne HanOoblIero 1 HaMMEHBIIETro 3HaueHus: (QyHKIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoOkecTBa U JTOTUKa
5.1 MHOXeCTBO, Orepanun HaJ MHOXKecTBaMu. Jluarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U CTaTHCTHKA
6.1 OnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @Ourypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHUKH
7.4 Tena v TOBEPXHOCTH BpAIICHHS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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