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I. MOACHHATEMRHAS 3ATTHCKA

1.1. Mecro AHEHANTHHL] B CTPYKTVDE 08pazoRaTe snoi HpPOrpaMmel

€huo

OfuwleoSpasoRaTensHas NHCIHTITHIA OJLOT MaresaThrs SBn26TCT O HTETRRON dacThIG Ofe-
OfPEORATENEHOID THRAR GCHOBRON o5 pasoEa TessHoi TpOTpaniE i COOTRETCTREN ¢ @"OC CLIO no npo-
frecci 46.01.03 Tenonporssogsren,

Mecrwmunema OJ07 Maresarira oraocwres & peaMeToR ofractr dMeremaruxa 1 Hadopua-
THEAY, Pabowns nporpamma OJT.0T Maremernra paspalorana B conose Benepaismora rOGy JEPCTREH-
HOMD 06pas0BaTE/LEOTD CTAIIAPTE CPenHero ohmern oOpAIoIAHNE, YTHEPEACHIOTD npixases Munodp-
HaykH o7 17.05.2002 r. Mo 413 (B pen. oT 12.08.2022) w046 yraepmaesm Oegeparsiono rOCYIAPCTIGH-
HOTO obpeIosaTensHOrD cTanaspra cpenmero obmern oOpatonasgs, saper. 8 Meroocre Focoms 7 smoss
2012 r. Ne 24480, Tprmwase Munnpocremenus Pocean or 18,05.2027 W AT1 "06 yreepwaemm thenepa -
Hofi ofipraoratensHol nporpast Cpednera obmero ofpgsosmma” (saper. & Mpmocre Poccim
12.07.2023 N 74228) u Qenepansmolt paboueli UPOrPaMMEL CpenHert oSiers oBpaloRRIHE No yueSHowy
apeaMery ehMuresarsmas (OUEHY HCPOY,

1.2. H H 3RTAYMH BYSe A HCIHILIHE LI

thopMBpORaEHe TEHTPRABHEL MATEMATHYECKI FOHATHI (FHETNO, DETHIHHA, reoMeTPHIECKn di-
TYPa, MEpeMERAL, REDOATHOCTE, (VHKLMA, TpoAIBOTHAS, HHTCTPAT), oDecre MBI TPeeMcTRCH-
HOETE H [EPLIERTHRIOCTE MATEMETHHECKOND 0OpM30BANNA 06V UAIOMbeR;

TOOBeACHHE 00VIRIaMMXCA B8 BOCTVIIHOM TR HHX YPORHE K OCOIHAHWID MIAHMOCERIH METESMATHEH
#ORPYAEENILAIT MUPA, TOHEMAHMID MATEMITHIE KAK S20TH

oBmed KymeTYpE YenoncgecTea;

PEIRHTHE HHTE/TIRETYRMEHLIX i TRODCCKHE CROCOhORoc el OOYIAEILITCH, MOTHARATEILHON KETHR-
HOCTH, MOS0 RETETLCRY VateHHE, EPHTAYTHOCTH MEIIIEHHA, HHTSDECA K H3YOHEE0 MATEMETHRH;

dopMEpOsaNE QyYHEIHOHATRHOH MATEMETIGECKDH FPEMOTAOCTH. VMEHHR PACONGHARITE MaTEMa-
THRECKHE BCMEKTM B RATRHEX SIIHSHINX CHTYAINDS M IPH HIyYenms APYTHX yucOHMX NpeamMeTod,
TIPORERCHIA SABHCHMOCTEH H 3AROHOMEPHOCTEH, BOPMYIHPORITE X HA #ILIKC METEMATHIN H COIAABATH
MATEMATHYIBCKHE MOREIH, DPHMEHATE 0CR0EHHRT MATEMATHGECKRE ANNAPAT 1/18 PEMETHA RpaKTHEO=0pi-
CHTHIOBREHED 34034, WHTEPODETHPORITE ¥ OUSHHRATE MONYHCHRRE pesyABTHTH

L3, Hoaxons: i oThopy CONeNIRANHA H OlPElcIeRn 0 ILIAREPYEMbIY pe-

JBT [}

K moniy ofywenna, ofyuaommecs maytates:

CBOGOMNO ONCPHPOMATE MOHATHAMH: PAIMOHAABHOE YMC/O0, BECKOHewms HEPHO THIeC Ka
Apobs, NPOLEHTR, HPPAMOHRNLHOE THCTO, MEOHECTEA PALHOHATEHRX W Selic TRHTENEHEY YHceT,
MOJYIE N HCTEHTENRROND TR

THMEHITE APOGH 1 BPOLSHTED A1 PRITEHHA MPHKIAIREX 370% M2 PRmIEIHEX oTpacieH aua-
IHE W PeaTRION WHSHM;

NPEMEHATE NPHDIGECHHES BEMHCIENAS, PEDHIE OHPYTTEHHA, MPHEHIKY W OLUCHEY PeIyit-
TaTd BRYTHCECHNIT

CEODOAHO DIEPHPOBATE MOHATHEM: CTENCHE © LENEIM NMOKLIATEREM, HCOILI0RATE [HTNOME-
YK (POPMY SAIHEH AHCTRHTERBHEN Yiten mig PEMICHHA MPIRTHIECHIDG 30184 H NPECTAEICHHA
MAHHEIX;

cROD0JIHG ONCPHPOBETE NOUATHEM: apHgMETHIE K ROpEHE Hatypaskiofll crenemm;

CBOBGAHD DIEUPORETE HRTHEM: CTETCHE ¢ PALMOHANLHEIM HOKEIATEAM

CROSOMHD ONEPHPOBATE TOHTTHAMM: TOTADMM YHCOL, gccHTHYHEE W HATYpANEHEE Aora-
P,

CBOBOMIRG. ONCPHPORETS MOHATHAMM CHHYE, KOCHEYC, TAHTGHC, KOTRHICHC YHCIDBOTD SPCY-
MenTa;
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QUEpPHPOBATH IOMITHAMEA: APKCHEYC, APREOCHEYG | APKTEHICHE THENOROTD APIYMEHTA,

cROBONHG DHEPHpUBATL TORSTHAME! HATYPAILHOS K [EN0S YHE0, MEOWECTES BaTyPalh-
HLIX B LelsD: Mo, HeHoAbI0RAT PHIHARN JCTHMOUTH menerx mmeen, HOJ w HOK marypant-
WX SHCEN JUH PEmEHTE 38289, NPHMERTTH ANrOpITM Esrnrma;

CHOBOHE OTCPHPOEATH TIOMATASM DETATIE 10 MOy, SATHCLEAT HETYpaTsHEE THCHA B
PASIATHHED, IOIHUMOAHELX CRCTEMAX CHIMCICHHN,

cEOGOEO ONEPRPOBATE TOHATHAMI KOMIIEKCHOE HHEMD | MAOESCTRO KROMILIEKCHBIX TH-
Cell, IPeACTARNETS KOMIZICKCHER HHCTA B anrefpaHTecKoH 1 TPATOROMETPEIECKOH (opae, AR
[ONEATE ApHdMETEIECKRE OTIEPali ¢ HEME 2 w3oGpamath HA KOOpIREATHO] [IOCKOCTH,

cROGOIEC ONEPRPOBATE TOHATHAMH TORISCTEO, YPARHEHHEE, HepaBeHOTRO, PHEBOCH/ILHELE
YpABHCHEA B YPEBHSHN#-CICICTARA, PARHOCHIREES HepaBeHCTHA,

APEMEHATS PA3/IHYHIE METONb PemcRd PANAGHANEEERN K ApOOHO-PAIHOHAMLHEX YPas-
EeHH, IPHMEHSTE METO/ HHTEPEAIOE T8 PONICHHA HEPBELHOTE,

cROGOHD DHEPRPOBATS NOHATHAMA. MHOTOWIGH 0T ofHoll TopeMeRROi, MEOTDHICHE ¢ HS-
nsman koo HHIEeHTAME, KOPER MEOTOMICH, MPHMEHATE TeAeHEE MEOPOTWICHS HA MHOTOTIEH ©
ocTarkom, Teopeay beay H Técpeny BUeTa mid peineHiEd AT

cBOGOIHG DICHApPOBATE NOMTTHAMH CHCTEMS IHHEHHRX ypasHeHnd, MaTHIE, OnpecH-
renb MaTpHIT 2 X 2 B 6I0 TeOMETPHHECHIH CMEICT, RCTIOMLEIGRITL cRoficTsa onpeacmiTens 2 X 21
JUEA BRIHCIIEHMA ET0 JHAYSHHA, OPHMCHATE ONPERENHTSIH VIS DEIIeHHA CHCTEMEL nHACAEED
yparseaHiE, MOISTRPOBATE PealkHEe CHIYALNK C IOMGTIERD CHOTeME IRHEITHRIN YPABHEAHE, Ho-
CISIOEET MOCTPOCHAEIE MOJEIE ¢ NOMOTIRID METDHIL H ompegeTHTeel, AUTEPIPETHROBATE N0
AVMEHHAH PESYIRTRT, HCNONEIOBATE cpoficrea neAcTaE ¢ KOpHAME IS npeo0pajoBanas Bepa-
weHHil; BLIMOTHATE NPeo0pasoRaias YHCIOERIX RHPaAETHEH, CONEPMAlHY CTENEHN ¢ pariHne-
HEMRHEM H0KASATETCH,

BCIOS30BETH cRORCTRa norapidMos s npeobpaloRatid MOTAPABMISECHITX BHprUEeHIT,

cEOGOIHO ONEPHPORAT, TOHNTHAMK: HPPAIHOHATRINE, IORAATEILHE W NOTapE{Me-
CHNE YPARHEHRS, HAXOIWTE: HX PECNH ¢ NOMOIIRIO PEBHOCHITBHER TEPEXOTIOB I OCYITECTE-
TNE NpOBEpKY KopHEH;

[PHMCHATE OCHOBHEIE THRMOHOMETPHARCKES opaMyIEl A TIpenBPaTOBAHEA TPHIGHOMET:
PHUSCKHX BRIpaKeHHi;

CBOGOIHG OTEPHpUBATE [OHATHEN: TPHTOROMEIPEECCKOS YRARHEHHC, IpAMEHTE Heolxo-
JHMEIS (pOPATYIIED AR PCIISHER OCHOBHER THOOB TPRTOEOMETPHYICCKHN ypasHeHHi;

MOSTHPORATE PeAbHEE CHTYAIHE HA ASLIKE anre(iphl, COCTARINTD BRIPARCHIE, YpasHe:
A, HEPEBEHCTES [0 YEHUBHI SHJIANE, HOCIEORATE NOCTROCHHRE MOACHH ¢ ACNOALICBAHHEM
ATMApaTE AnredphL.

CBOBOMAD OMEPRPOBATH NOEATHAME: MPPAIHOHAIEREC, NORAIATENLILE 1 morapkjnmEe-
Ccxie NEpaBEACTEA, HAXOUTh AX PCnIeHH & NOMOIIEED PABHOCHIILERR TEPEXOIOT,

OCYIECTRIARTE OTHOP KOPHEA HpH poilemH TPHIDHOMETPETCCROID FPaRHEnRd;

cROBOIHO OHEPHPOBATE IOHATHEM TPRTOHOMSTPHAICCKOE HePAEHCTRO, NPHMCHATE Heo0x0-
mavmie OPMYIEL 300 peTieHHE OCHOBHRLK THTIOE TPHIOHOMETPHMECKEX HEPABEHCTR;

cEOGOHD OTEPEPOBETH NOBSTHAME, CRCTEMA H COEOKYIHOCTh YPABHCHMA H HCpPAReHCTE,
PABROCHNBHEE CHOTEMBI # CHCTCMEI-CICICTHEAL, HANOZHTE PEMEHES CHCTEME H COROKYTIHOCTEH
PRIHOHATLAERY, HOPalHCELTEHRX, ONASETETEHEN B J0rapnMEtecKEx YPaBECHEN B HEpa-
DEHCTH,

pemrarTs PaTHoHANEHEE, HpPanHORLTHERE, ToRsTeLIRE, norapAfiMEIeCEHe H TPATORG-
METPHUECKHE YPABHEHIT i HEPANCHUTEA, CONSPRAIING WOV B TEPaMETPEL

NpHMEHATH PadinTeckne METOIR A pemcHEA YpupHeHHi B AepaBcHCTE, 8 TRICEE SEI0H C
HAPEMETDEMN;

MOIETHPOBETE PeANbHER CHTYAIRA Ha AFLING anTeGpsl, COCTARIATE BRIPAKCHHE, YpaBHE-
H3lH, HEPABCHCTES 0 HX CHCTEME! 110 YCAORHID 3aftH, Becaslonath [OCTPOSHHEC MOJGTH © He-
OIEINBASACM ANMApaTs amredps], ARTCPAPSTAPOBATS HoUTyeHELIH pesyIILTaT.



CROGOMED ONEPHPORATE NORATASMN: DYHEIHN, CNOCO0H 3RIAHAA HYRKINK, B3aHMEO of-
PaTHER YHRIEN, XOMNOSHTHA hymrml, rpadmx gy, srmomsTs AMEMEATAPHEIS Tpe0h-
PAR3OBAHKA IpabEECE (ryREmpi;

CHONOMHG ONEPRPOBATS MORATHAMN: OBIECTS ONPETENSHRA ¥ MHOKECTEO M TeHm ryrr-
LW, SV PYERINE, TPOMERYTRE 3HARO0CTORHCTEA,

CBOGOIHO ONSPHDOBATE HONATHAME! YeTHEE I HEUeTHLIE QYHEIEH, NepuoaRYecke fvHEK-
LLHH, MPOMEEYTRH MOROTOHHOCTH (Y HKIHE, MAKCHNYME B METHNMYME fVAKITHE, HARGOhmes
M HEHMEHLITES 3HATCHHE (VHRIHE HA TPOMEEYTRE:

CBODOING ONCPHPOBATE TOHATHIME: CTCIeHHAN PYHEITHS C HATYPRTERED B IISNEIM H0KATE-
TefieM, MPadAE cTeneHnol (IVHEINE ¢ HATYDATLHEDL H ([eImn TMoKasdTEneM, IpaduK KopH n-of
CTeneny Kax dyuxime ofparHol CTEIEHN ¢ HATYPAIBHEN HOKEIATENEN:

OUEPHPOBATE MOHATHAMK: MHHCHEAR, KBANPETHYHAR H APOSHO-THICHEAS (I, BRmo-
HATh JMCMEenTapHOe HCCTSI0BARNE ¥ NOCTROSHHE IX Mpadakos;

CaUGOMNO ONEPHPOBETE [IOHATHRMH! TOKSIATENEHAS 1 BOrEpihMANeckan QyHRTHE, B
CBOACTHA M TPUtiHEY, HCTOAL208ATE HX TPAPHKN JIIT pemcmma VparMernii;

CBODOIHD ONEPHPOBETE TORETH M, TPHIUHOMETPHNCCKAR ORPYAHOCTS, OUPEISISHHE TPH-
TOHOMCTPHEECKHX HyHKIHE SHeI0ROTO SpryMeRTa:

HCIOMEI0RATE rpag il GYHEDRN ANs HCCIENOBARRT TPOLECCOR M SARHCHMOCTeH 1pH pe-
IMEHHH 3402 13 ApYIHX yIe0HER NPEIMETOR B PeaTkHON RHIHE, BEIDAXETE POPAMVIEMH JEBH-
CHMOCTH MERTY BETHE HAMHE,

CTPOMTH CPADHEN KOMIOIEIEN (BYEEDHE ¢ TOMOMEK AMEMEHETAPHOIO MCCASIORANHE |
CROMCTE KOMITOSHIIHE JRYX chymmIEi;

CTPONTE MeOMETPHYCCKHE 00pask! ypaskernli # HEPAREECTA HE KOOPIENETHOH IIOCKOCTE,

CBODOIED ONEPHPABATE DOHLTHAME: TPafHKH TPATOHOMETHYECK ) qyHKId

IPHMEHATE GYHKIDNN 00 MOREIHPOBAHNE H HeCe0Ramks PEATEHEIX OPONSCCOR.

CEODOIHD OTIEPAPOBATE TORTTRAMM: APHHMETHEECIAN B TE0METpHTIocRaT nporpeccnd, Heo-
KOHEMHO YOLIBAIOMIAT MeOMETPHTECKA HPOT PECCHL, THRERALIT B SKCIOHoH THATLELT poct, Gop-
MYa CIOATEIN DPOUSHTOR, HMCTE UPEICTARICHAR 0 KOHCTAHTE,

HCIOIRI0RATE HPOTPECCHH IME PEINEHHT DeMILHERN 24T NPHKNSIH0TD XEpaKTeps,; cRO-
(IO OIEPRPORATE [TOHSTHEMH: NOCNEN0BATEAbHOCTE, CTIOCOR AANANNA NoCIeI0BaTENRHOCTCH,
MOHOTORTLE H OrPAHHTEIIEE [OCIRI0BATENREOCTE, TORAMATS OCHOBET 3800 I0HRT MATEMATH-
HECKOND EHAMHIA KAK HHATHIA 0SCKOHeTHO MATRXK!

cRODDIE0 QNEPHPOBATE TOHATHSIMI HENDEPLIBREE (BYIKIHN, ToTKH paspema rpadmi
GYHELAY, ACHMOTOTE Ipadmra Yy,

CoOGOHD ONEPHPOBATL TOHATHEM: fVHRIHs, HETIPCPHEHAS HA OTPEIKS, MPHMENATE C308-
CTHE HONPePHBHEX (yRKIHA 118 peImenmss 35,089;

cBODOIHO ONSPEPOBATE O AT DCPEAR H BTORAR HPORIBROAHEE $IYHKITHA, KACATETBHAL
K FpaprEY dyHrm;

BEMHCILATE MPOH3BOMHBIC CYMMBL, TPOHIBENSHHA, TACTHOD I EOMIOIHIER JBYX yERIHE,
SHETE HPOHIBOMHER: JIEMEETIPHEIR §YHKInil;

HCOOIEHOBATE TEOMETDH eCKAH H desuueckmil cMrica nporasoHoi ma pelIesrT 3anay,

HEOQMEI0BATE TPOUIBOMYIC AN HCCHENORAENT GYHKINE HY MOHOTOHROST: H JKCT]R-
MYMEE;

HAXOHTE HAABOMBINEE W HANMEHBLICS SHASSHES By HETAH HelpepaEHoll A o'rpeske;

HENOTR30BATE NPOHIROIMYI0 VA HAXOM|SHHA HARNYHINErO PRIMSHHA B PHEIATHLI, B TOM
SHCIE COLMATHHO-DROHOMITHOCKIX, SUHATEX, U OIpe eSS CHOPOCTE H YCROPSHMA MPORecca,
IRIAREOTO (hoprrynod B rpadmxon:

cpo0oane ONEpHPORATE OHATHIMY: nepE00bpasHan, OUPeIenenHbl HETEMPa), RAX0THTS
NepEOOOPAINEIe ANCMEHTAPHEY (DVHKIE ¥ BLGICIaTL HETerpan no dopaymre Hemrrona-JTegif-
HHIIE;

HAXOTE [AGLAT MIOCKREY furyp u ofseMbl Ten ¢ DOMOITED HAETEMJUUTA,



HMETh TPEICTABASHHES 0 MATEMATHIECKOM MOMETHPOBANEHE A IPEMEPE COCTARTEHHA Ef-
(hepeHIMANLRRIY Y PARHCHIH;

peraTh NPERTATHBE 3AJ49H, B TOM HHCIC COMHATLEO-IKOHOMAISCKOTD B (HIHISCROTD K-
PRETEPA, CPOACTEAME MATEMATRIECKOTD SETIHIA.

CROGO/IHO OTNCPAPOBETE NOHATRIMH: MANESCTED, OTmEpEIHH BT MHOKCCTRAMH, WETOIR30-
BATE TEOPETHIO-MHOMECTBCHAEI AINAPAT AU OnHCAHI peamEHEK TPONECCOs i SRICHHI, TIPH
PEIEHEE 3a084 B3 JPYIH yIeOHb TPMSTOE,

cBOGOIHD CIepAPGRETE TDHATHIME! OIPENEIeHE, TCOPCMd, yPARASHNE - SIS/ TBRE, CROH-
STBO MATEMETHZECKOTD 0OBERTS, ANKATATEILCTES, PABHOCHALERIC ypaBHEHNA B HEPARSHCTRL

enoGoye OIEPHPOBETE DCHOBHBIME TOHATHAME CTEPEOMETPHN TTPH DEINEHHH SARAT M Ip0-
BEIEHHH MATEMATHYECKHX pacey R IcHA;

NPEMEHSTE ARCAOME CTEpeOMETRRE | CIENCTEAR HI HEX MpH PCLIEHHE TEOMSTPRYISCKHX
SR,

KTACCH{MITHPORATS R2AMMHOS PACTIONOHEIIHE HPAMBIN B NpOCTPABCTRE, TICCKOCTEH B Tpo-
CTPAHCTRE, OPEMELX H MAOCKDCTSH B IIPOCTPEECTEE,

croBOTHO ONEPHPORATE TOHATHIMY, COIIAEHEME © YTTaMH B MPOCTPAHCTRE: MEKTY [Ip-
MEIME B NPOCTPRACTEE, MEMTY IpEnH ¥ OI0CKOCTHI;

cROGOIHO ONEPHPORATH NOHATHAMH, CRAIANHLIM T MLOTOrPAHEHKAMHE; CEODOTHO paciio-
apARaTE OCHORAME BILIEI MEOIOrpagHHKes (IpHaMa, THPAMATA, NpEMOYTOIEHLIE MAPATISTSITH-
e, kyG);

KIBCCR(IMpOBATE MEOTOUPEIHAKR, BRtOHPAT OCHORARIE 1A ENRCCHHKATHE; cROOOIHD
ONEPHPORATE TIDHATRIMHE, CHATAHHEIME ¢ CEHEAHEM MHOTOTPEHEEKCE TI0CKOCTHRED,

BRIICEATS NEPANMCALADE, LEHTPLILH0S ¥ OPTOTORATRODS poerTHpoRaHme QHrYp Ha
ITOCKOCTE, BRIIOIHATE Hao0paserus QAYp Ha [IOCKOCTH,

CTPOMTE CEMERTE MAOTOTPAHHWEDR PASITHITHEIMK MCTOMAME, DEITOTHATE ( BEHOCHAIC) N0~
KH€ Qe 3 PRCYHEOR HPOCTER DU bEMHEN pwryp: BRI crepXy, cOORY, CHUY:

HEMEHCIATS WICIHATH TOBEPXHECCTEH MAOrOrPARNHAKOR (nprame, MHPAMETA), MeoMEeTRIHE-
CHEX TEN C IpHMescEHeM Gopmy

cRofOIHO OICPADOBATE MOEATHAMH: CHMMETPHA B NPOCTPRHCTES, HEHTR, 0Ck H MI0CKICTS
CHMMETPHM, HEHTP, OCk B A0CKOCTH CHMMETPHE hErypEL,

cBOGOIHO ONEPRPORAT: TOHATHAME, COOTBETCTRYIOMIMHA BEKTOPAM H KOUDIHERTAM B TPO-
CTPaHCTRE;

BEITONHATE OEHCTREA HAR BCKTODEMHE,

peaTh 320ATH Ha AOKEIATENLETRD MATEMATHIECKEN CTHOMCHIH B HaxoiSHAe TeOMETPH-
WeCKHK DETHHE, TPRMEHAS HIBECTHLIC METOIE] ITPH PeillSHHE MATEMATHUSCKHN 31T NOBRITIET-
AOTO M BEICOKOT0 VHBHA CROMHEMCTH,

MPEMERSTH HPOCTSHINAS NPOIPEMMHBIS CPEICTRE B ISR TPOHHC-KOMMYHHKATORHELE CH-
CTEMEL IPH PETICHIE CTEPEOMETPHYSCRITE JIAT,

HIRTERATE, MpeofpaioBkEBATE B HHTEPIDCTHPOBETD HHPOPMAIHID O NPOCTPARCTEEHHEX
FEOMETHHSECKIX GUIYPEY, TPEICTABICHEYIC Hit HEPTOIER 1 PHCYHEEX;

PHMCHATE IONYIEHHRE 3HAHNA HA NPARTHEE: CPEBHABATE H AHANMIHPOBATH PEAIBHEN CH-
TYAIHN, TPAMEHATE HIFICHIHER TORATHS B NpOEecse MOACKS PEMeHAL MaTeMaTHIeCKE cdopMy-
nEposarRodi OpOGIEMS], MOTETHPOUATE PEANLIGC CHTYRIEH HE SIS Te0METPHHE, HOCNET0EaTE
TOCTPOCHHEIE MOZSITH ¢ HCNO/Th30BaHAEM FEOMETPHNECKHN TOHATEN B Teopew, anmapain A
refphE, pEImaTh TPAKTHHECKHS 34/aH, CRASAHHEIE C HAXOHEIEHREM [EOMETPHUECKIX BETHIH,

AMeTh OpencTanieRis 00 OCHOBHEIX 3TanaX PRAIBHETHA FCOMETPHE HAK COCTAENOH YACTH
hVHIAMCHTA PaspETHA TEXHONOTHA.

crOGOIHO ONCPHPOBATE IOHATHAMA, CRESUIELIMIE mEHEApEEeCKoll, EomEecKkod ¥ ehe-
prcckolt TOBEPRHOCTAME, OFRACHATS cmocoDEL oMy HEHHN;

OTIEPH] BATE TOAATEAMH, CRASAHHEIMA C TEIAME HpAeE; MITHEIPOM, KOHYCOM, elpepoi

W THEPOM;



PACI0IHABATS Tela BPLNSHIA (HHIMHLD, KoHYe, cdepa b IHEQD) H 00BECHATE Cocobn mo-
TIYYCHIEA Tl BPAITSHEA;

RISCCHEIMPORATS B3AHMADE pacToromeHne cheopi: o NIOCKOCTH; BEITHCANTS BETHIANL]
FNEMERTOR MEOFOTPAHIEKOR I TO BPANeRis, o bensl # IGIATH NOBepXHoCTel MEOTOIPEHHT-
KUE H TEN BRAMCHHEE, PEOMETPHYCCERX TN ¢ NPHMEHENHes Gopay;

eB0GOIHD CIEPUPORATE TIOHATHEMH, CERSAHHEME ¢ KOMTHHATIRIME Tel BPAMISHES B MHO-
TOTPAREMKOR: MEOUGTPRHEAK, BIKCIHERE B cepy B ONBECABNEN oxono cdeps, ofcpa, smcan-
HAA B MADFOTPARHEK HITH TCIO BPAESH s,

BEMHCIATE COOTHOWMCHRE MRy [LIOWAIAME TosepxaocTel A ofnonavi noTobisx Tem;

RB00PREETE HaysaeMe DUTVPEL, BLITOTESTS {BBIROCHER) [IOCKHE YEPTERHE M3 DHCYHEOR
TPOCTEIX ofheMHRYX PHIYP: BuT cBEpXY, CHOKY, CHEIY, CTPONTD CeScHis TCn BPELIEHANS;

HIBNCKATR, HHTEPOPSTHPOBATE H NPeoOpascELBATh HEGOPMAIHED O NPOCTPAHCTBEHHEDL
TEOMETPHYECKRX QMIVPEX, OPSICTARICHIYIO Ha JCpTeKAEN i PHCYHRKARK;

cBoBOIHO OTEPAPORATE TOHATHEM BEKTOD B MPOCTPRICTRE,

BEINDIHATE OTIEPATHA HAN BEXTOPAMY;

SAJABATE MNOCKOCTE YDARHOAHEM B IeKaPTOBOH CHOTEME KOOPIHLAT; POIIETE reOMeTpRYIE-
CRHE 3ATa4H HA BRIMHCISHHE YINOS MERTY NPHMEME B IOCKOCTIME, BEIYHCSHHE PaCCTORHEIT
UT TOUKH A0 WIOCKOCTH, B TENONM, Ha NPHMEHEHEE BOKTORHO-KOODIHHATIOTD METONs IPE pere-
HHM,

CEOGOHD CNEPHPORATE MOHATHEME, CRSSHHEESIME C JRICRCHEEM B NpOCTREHCTRE, JHATH
CROHCTEA AR CHHI;

BLITOTHATE H30DPAKEHHA MHOTOIPAHHIKOM W TCIT BPAIIEHIA HpE DAPATIENEHOM TIEpeHOCS,
UEHTPANSHON CHMMETPHH, IEPRANLHOE CHMMETPRA, PR NOBOPOTE ROKDYT opaMoit, opeobpaio-
RENTHA monohms;

CIPOHTD CEHSHHA MHOPOIPAHHHKOR H TeX BPAINSHNA: CETeEEA IANMMEADA (MEPANACILHED |
TEPMEHAMEYNAPEC OCH), CoUeits XoRYes (Iapanieltioe dCHODaNHIg | MROXOLAIES Yeps3 pop-
UTHHY), CCUCHNS apa;

WCTIOMB30BATE METO[IR IOCTPOSHHA CCURHHE METOT CIE/I0B, METOI BHYTPCHHETO TIPOCKTH-
POBAHHA, MCTOML HEPEROCA CeXymeH MIOCKOCTH; TOKAIEBATS TCOMETPHYECKHE YTRCDHICHIA

OPRMEHRTS TEOMETPHSECKEE PaNTE [/ PCIISHRE CTEPCOMETHMECEHY I8, TPCIIOMAT 8-
HMIHX HECKOIBHD IMAT0E PEINCHHN, €CNH VOROBHA NPHEMEHCHMY 3608AH B S8Eoft ¥ messHoH
ropme;

PEINATE IRIATH HA JIOKAIHTEARCTRO METCMATHISCKRY O THOMEEET W HaxosIcHE: Fe0MeTPH-
HECKHNX BEeTHSHH,

TPEMERATH NPOTPAMMARIC CPEACTEA B HICKTPONNO-KOMMYHEKATEONHE CHCTEME] TIPH pe-
WIeHHH CTEPEOMETPHISCREN SA1E;

APHMEHRATE MOMYISHERIE SHAHHA HA TPAKTHRE: CPARHHEATS, ANAUHIHPORATE H ONEHHRATL
PEILHRE CHTYAIHH, NPAMEEATS HIVIEHHRIE OHSTASL, TEOPEMK], CEOCTRA B MpoIecce MOHCKE
PELICHILE MATEMATIICCKH ChopMyMpOsaTEol npobicMLl, MOmeIMPOBETE PERTAHEIE CHTYRIIEH
HE HIRIKS TeOMETDIH, HCCHSIOBATE NOCTROSHHRIC MONCAR C HCOO/IBI0BANHEM PEDMETPEMECKHY
HORATEH W TeopeM, annapara ammeGpsl, PEMIATE IPSKTHISCKHE SAM4TH, CRATANNLRE C HA O
HHEM MEOMETPHYCCKEN BRI,

HMOTE OPSACTABICHHY 00 OCHOBHELX STAIAX PAYRRTHS TCOMETDHN K&K COCTARHON SACTH
(hyHIEMENTE PASERTHA TCXEOIOIH,

CROGUIRG ONEPHPOBETS NOMATRAME Tpad, nacekud rpad, camsmui rpad, O¥TE B rpade,
HEME, HI, NEPeB0, CTENEHE BEPIIREL], JEPeRD Cay4afiHoro SKCMepHRMenTa:

cooboIH0 DUEPHPOBATH TOHETHAME: cTyualHEd IWCOEPHMERT (DIEIT), cioyyaliaoe colk-
THE, JMEMEHTAPHOC CIYIARHOE CODRITHE (ANMEMEHTAPREE HEXOT) OTYHARAOre OMMTA, EIX0THTE
BEPOATHOCTH CODRTHI B OIIRITAX ¢ PDARHORORMOMKETRAN WIEMCHTARHEIMH CODRITIENMIE;

HEXOMNTE H POPMYTHPOBATE COBBITRT NePECcHente, 0OMeINHCHES JaE I cobmTuil, co-
OBrTHe, NPOTHBOTONOAECE JARHOMY, HCHOIEI0BATE JMETDAMMEL HITCPa, KOOPINHATHYIO Tpd-
MY IR PCIICHER 3737, [0L30BETECE POPMYTOH CTOMEHRA BEPOSTHOCTCH 11 BEPORTROCTER
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JRYX B TPEX CyalinhiX coORITHiA;

OTMEPRPOBATE NOHATHAMH, YCAOBHAA ACPOHTHOCTE, FMAENASERED BepoRTHOCTEH, HEIAEHCH-
sELe COBBITIN, NEPEBD CAYIARHOTO DKCNEPHMCHTE, HaX O IHTE BEPOATHOCTH COORTHE ¢ MOMOTIEK)
HpREEE YMEORCHRS, 1CDeRl C/IVHARHOTD ONBITA, HENOMEI0BITE (opuy Ty DOAHCH BEPOATHOCTIL,
thoparyry Bafieca npH PEIICHHA 3aiad, OTpeiATE AC3aRECHMOCTS COORITHE 00 fhopMylie H 10
OPTANHIAUNE CITYHaHnoTe SHCIIENAMEETAS

IPREMEHATE HIyHeHHLIC roMORHATOPHER DOPMYITEL LA HepeTHCIeRHT AUTEMEHTOE MHO=
AeCTB, MIEMERTAp X coObITHE coryalioro ONEITa, PEIICHIE AN 110 TEOPHE BEPOATHOCTEH;

cRoBOJHD OrepRpPOBSTE HOHATHIMI GHEapHEE crySaliHER ONET (MemEITAHAE). YCIEX K
HCYEGs, HEIABHCEMELS MCITRITAHMHA, CCpHA HCIMLITANHE, HAXOIATE BEPOATHOCTE coORITHIA; B Cc-
P MCTIEITAHAE A0 TEPBOTS yCnexa, B CopeE mensITamsit BepHy, B OTEITe, CHAIANTION CO CiIy-
il HEM BLIGOPOM HI KOHEWHOH COBORKYIHOCTH;

CBOBOMED OTEPHPORET HOHATHINA: Ty aHHAN BeITTIH, pPACTIpE/encHHE BEPOSTHOCTER,
EATpaMME pacTpeneieHd, GuHapHad CayEiEAL BEAHEHES, (SOMCTPHICROE, DEROMHATLHOS
pACTIPENERCEHHE.

OIEepAPOBATE NOERTHAME: CORMECTRUNE pecTpeaeIene T8y CTyuaitHsIN BCTRHEHE, HeTOIk-
JoRETH TARTHITY COBMECTHOTO PacTpEfe R IBYX CITy R HED BE/THTHE {12 BEIEIEHHR PAcpe-
JEeTHE KARI0l BeTHHARL, OrpeaeIsHd HESARHCHMOCTH CIVUARHBN BETHTTIA,

ceoBOMEo ONEPHPOBSTH TOHNTHEM MUTCMATHHECKOTO OWHIAHNE crydeiiaoH  BeTHTHAL
(pacnpeseIeHus), HpHMELITh CROMCTIE MATEMATHESOROTD OMKELAII [P PEMICHME 337184, BLl-
GHCARTE MATEMETAISOK0E OHEAATHE DHEOMHANSHOTO B TCOMETRHASCEOTD PECLIPC IS TEHHIT,

cRoBOIHD ONePRPOBATS OHATHAMH, HCTICPCHA, CTEHHEPTHOE OTENOHEHHE cayuaiinai pe-
JIHHHIRL, (PHMEHEATE CEOHCTRS THCOSPCHHE crayuaftsoll BerHTHEb {puCTpeienem:ns) OpH FEIeHEH
37101, BRHYACTATH MHCTICRCHIC B CTARIAPTHOC OTKOEEHHME TCOMETPHTECHOr0 H GHHOMMATLHON0
pan:-.upe-p,&ne:mﬁ;

SECHCASTH BHOOPOYEEE XAPAKTEPHCTHER 110 fappof pEOOPHEe B ONEHHBATE XAPAKTCPH-
CTHKH TeHePATEHOH COROEYITHOCTH JHHHEX 00 BRIBOPOSHLM KaPAKTCPECTHERM. ChenHBATh Bi-
POSTHOCTH CODRTHE B NPOREPATE apocTelinme CTETHCTHYECKHE THIOTEE, TOIEIYACH HAYICH-
HRIMH PACTIPEEISHIEMA,



1. CTPYKTYPA H COJIEPIKAHUE OBIIEOBPA3OBATEILHOT

JHCHATLIMHBI

2.1. Otrwem yueGuoii THCHHILTHAE! 1 BHALI yuelnod paborm

Bug yuebnoii padors Obnem B 9acax
OGtem obpasosaTenbuoii nporpavm yuelnoii 232
 THCHHILTHHES
OcroBuoe copeparanae 159
| BT. W
‘ TeopeTHIEcKoe obyyerne 107
[PAKTHYECKHS 3AHETHS | 52
Tpodecenonaanno opuenTnpopannoe comepRaHie 70
BT 4. -
TeopeTHYSCKoe o0yueHHe _ 42
HNPAKTHYECKHE 3aHATHHA 28
| Mpomemxyrounas arTectauns B hopme 3c1amena 3




2.2 Conepxanne.
JAJTEBPA M HAYAJIA MATEMATHYECKOI'Q AHAJIH3A»

Yeicaa H BLIMHCIERAH

Pagronansaie Tend. OfHKAI0BeHHELS H NSCHTETHEE Apof, NPOTERT s, DEcKOHETIRIC ne-
promgecEme dpol. [lpineEcHRe mpofiet! B IPONEHTOR 1A PEICHHA TPHETATHER 537134 H1 pas-
JHHE OTpacned sHaMHE § PeAIBHCH HHIIH.

HeteTaETebHRe e, PATHOHATEABE: § HPPALHOTATEHRC SHCTA. ApEdMeTHYECKHE OII2-
pAIEE ¢ AefCTEHTCILEBMH THCTEM. Moy i JeHCTBRTEILHON YHCIA 1 €T crofcrea. [Ipwina-
EHHSIC BERCHEHNS, TPARATE ORPYTACHILE, NPERHJKA B OUEHKS PEIyRTATL i

Crenens ¢ Hensm noxazatenes. Burod HeforoHz, HenonsanEanHe TOIxoISmed GopMel
aamAcH JefcTRRTENRHEX THCEN [N18 PemeHid TPAKTAYSCKIR 3474 B IPEICTARNCHEA TRHHE.

ApRbMeTARecKHl KOPEHh HATYPAILHOH CTENEEH B £r0 cooffcTRA.

Crenesp ¢ PAIHOHATEHAM TOKA3ATENEM H &€ CBOHCTAL, CTEIEHE © e THHTCIRHEM [OHE-
TSR

Torapmdns arcia. Ceoficrsa norapeagya. TlecATHHER § HATYDATHHEE IoTaprdiMEL.

CiHyye, KOCHEYC, TAHTEHE, KOTANTERE SHEA0EUND EPTYMEHTA, APKCEEYC, APKKOCHIYC i 8DK-
TAHFEHC YHCIOBOTD APTYMEHTE.

Harypatoasie A ensle miena. [TpEMeneiRe IPHIKAKOD JIEMOCTH e HHeal, Hanboik-
Al ofimEi penrens (aee - HOJ) © pauwvenbmes obmee xpamuos (fanes - HOK), octatros
{10 MO, NFOPATME EBRIEIE ANIA PEUICcHAR 3Am4T B SRR THCTAX,

KommuercHse aneta. Anrefpamgeckad B TPHTOROMETEITSCH] HOpME] SAMECH KOMILICEC-
HOTO 4HETA. APR(IMETHHECKES ORIEPaIHN C KOMIUIEKCHEMHN THCTAMEL Haobpasee KOMIEERD-
HEIX UHCEN Ea KOOPIMNATHOHR NIocKoeTs, Qopnry i Myaspa, Kopran n-0f CTCTICHH H3 KOMILITCKS-
Hore dEcaa, [TpHMCHEHEE KoMIUIERCHED THCe (A8 DOmCHIE rssTocEIK H TeOMETPHECCRIK
3a/(aY.

VpapHenus H WepaBencTBa.

Tosie0Tse W TORACCTHEHHEIS MPeodPa30RamyH, Vpasrenre, Kopeih YpasHenHd, Pasmo-
CHILHEE YPAEHCHAE H VPABHEHHA-CleneTRIL. HepapeHCTEO, PeCHRS HEPARSHCTRL.

OCHOBHEIE METOR PEMEHRA TeNBl B APOGHO-PAITHORLIEHEIX ypARBEEHHT H HEPABCHCTE.
Mitorounessl oT ogroll nepemernoit. JleNeHRe MEOTOTISHA Hi MEOTOUASH C OCTATROM, | eopeMa
Besy. Muorodnesn ¢ IeibEMH roahibanEeETaME. Teopema Buora,

[TpeofpasoBanus THCAOREL RRIpARCHHT, COTEpMAIIHY CTCIEHH B KON

Hpparpopankakie YPEBHEHHA. ()gHOBNER METOIL! PEIEHES HPPATAORATHHED ypepHeHnf.

TlokasaTeiLnEe ypasserns. (CHOBHER MCTOLS! PRIISHAR TOKSIATENBHE YPEBH CHAH.

TpeofpasoBaHAE BLIPEMEHE, COMSPRILIES AOTHEPEIMEL

Tlorapkgmurdeckne ypaprenns, (JCHOBHEIE METONEL peIlerid ACTAPRINEEMCCKHY YPABHE-
HiEA.

Clcsonmme TpRronoMeTprasckae fopuynsl. [Ipeodpasopaine TPHIOHOMETPHICCRIX BERa-
e, PEIIenHe TPRTOHOMETPHHECKHX YDARISHIT.

Pemenne creTeM THHSHNEX ypapncarit, Marpaia cHCTEMEL aEneinnx ypasaeswi, Onpe-
OeHTens MAaTpHITE 2 X 2, ero reoMaTp gecEHi camacl ¥ cpalicTEa, BEMHCHERHE €r0 3HATCERH,
NPHMEHEANE OOPCASIETNIA A PEmicHES cworeMnl rReliEsn ypaeEeani. Pemesde OpmHial-
SR AT © OMOIIER CHETEMH TEReHnsn ypasncHil. Hocneonamme ToCTPOCHADH MOISIE ©
FIOMOIITEND MATPED H ONPeNeanTecH.

Mocrpoehne MATEMATHIECKIX Mmofeci peansaofl CETYALHE C IOMOTIRC YPABHEHII H He-
pasemcTs. [Ipimenenne ypanueHiii I HCPAREHCTE K OETIEHHIO METEMATHIECKHX 38785 1 JA0aT
pAZITHEHEL 00N2CTeH HAYWE | PEATBHOH HHHA.
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CHeTenma 1 coBDKYIHOCTE yparuenuit B HepasencTs, PARHOCHILHER CHCTEMEL B CHETEMRI-
CleNcTaHA, PaRHOCHILHRIC HepareseTsa,

Orfiop xopueft TPHroHOMETPHYSCKHX YPEBHSHHH © NOMOMBIO TPHTOHOMETPASeCKOH
OKPYRHOCTH, PeincHre TPRIOROMETPHYECKIN HOPABERCTS,

OCHORHLIE METOITR PENEHNE [OKEIE TRk H TOTAPAMMAIECKEX HEPARSHCTS,

OCHOBHETE METOIb PEIEHHE HPPAIHOELTEHA HEPABSHCTH,

OlcHOBERE METOIEL PEINSHHS CHCTEM H COBOXYRHOCTE PAITHOHANLHET, HPPALBOHETIEL,
NOEASATEIRHER H TOrapa{MEHecKEx YRaRHeRES,

Ypapueyan, HepaneHCTR I CHCTEMEL ¢ TAPEMETPAME,

[Tpumeerng ypasuerall, CHCTEM I HEDABEHCTR K PEIICHHID MATEMATH ECKHX TA/04% ¥ 3878Y
W5 PAsTHYHEN 000acTell HAYKH B pEantADi s, HHTEPNPCTALHA OOy 4eHALX PeSYILTETOR,

Dynknun 0 rpadurn

Dyreund, cmocofnl saganan dymrum. Bsaumbo obparHLe QyRxiEn, Komnosmmes divie-
i, I'padek Gynxuem, Inevermaprsie mpeofipasosas rpadkos GyarmnEs,

OOT20TE ONpenenenss o MEOKECTRO 3navcmrll qyHKRDIH, Hym dryesmen. TTposescyres
THAKOTOCTOARCTRA, Hernkie i Hewctamie dynxim, Meprojpuiecime GyHRim. [pomewyren so-
HOTOHHOCTE fymkrpm. Makcamyma: u MEHEMYME Gyurnue. Hanfoanimes n HapMennmes sHa-
UCHEA (YHEIME HA NpOMeyTRE,

Jlmmeitnan, Kpanparamas B Apobno-nEmetna yERDER. Dcventapioe pooneTosasne 1
MOCTPOEIHE HX TPARKOE.

Crenessus dyHEINE ¢ BATYDANLELIM 3 SIEM T0KasaTeney, Fe caolicTaa 1 rpadmi. Crol-
cTRa H rpadiuk KOPEE N-0if cTeenn Kak §yHRIEE ofpaTHof CTensmy HATYPANEERM TOKANATE-
nes,

oxazareasuus 1 TorapH$MEyeckas (VEKIEE, WX choficTsa o rpadwrn. Henonsaoramee
rpedkos GyERTH A permenna vpapHemmi,

TprroHoMeTpEECkas ORPYRACCTE, OIPEIENEHe TPHTOHOMBTPHYECKEX HyHKIHA TEcn)-
BOTOD APTYMENTA.

DYHEUHOEAIENLS 3ABHCEMOCT] B PeRIBHEX Mponeccas W AENCHETX. paduiy peainmex
IARHCHMOCTEH,

I"padu gomMmosmms dyswmdi. NeoaeTprueckne 00painl ypanyeHnil ° HePABCHETE BA Ko-
OPAMEETHOE MHOCKOCTHE. TpnromoMeTpHYeekme HYIKIAN, nx cBoHcTaa 1 rpadEKH,

['pafiHseckie METOAE! pEMICHES YPesHERNH ¥ HEPABEHETR. Ipadnageciare MeTone permemnsy
3R1AY ¢ MADAMETPAM M.

HMenonrsonamee rpaduson gyt 10g HeeneIopamms NPOIECCOB H 3aBHCEMOCTEHN, KOTO-
PhIE BOGHHKAIOT MOV PENIENHY 30029 A3 APYTHX Y4efHEX HPeTMeros DeAThHOH #HIHN.

Hawuana maTeMaTnyeckoro anannsa

Tlocnenoparentnosm, cnocols samauRT TocAEI0BATENEHOCTER. Meron marenatiuccro
HEIYROHA. MOHOTORHEE B OTpaHHYCHHME T0CIEN0BaTE R CCTH, Heropas sossasHOReHRT Ma-
TEMETHICCKOT) AHAINIA KAK AHANHZA GecKOBEeTn) MaTay.

APHEMETHHECKAS B [EOMETPHYSCKAY NpOTPECCHH, beckoneuno yOMBANINAA reoMETHEE-
ChaR mporpeccid. Cymma Geclodeho yORD&IOmeH reoMeTpa=eckol nparpeccHd. fTuHefELE 1
IKCICHEHIHAMLEEE pocT. Hreno e. Poppyna crosmsn npotenros. Uenomzopanue NpOrPeceHE
JUTH PCUICIHA PEAIBHEL 2A0HY MPEENLIHON Xapaxrepa.

Henpepsasie hyamumas i ux caofiersa. Towkn paapsina. AcmirmoTs: rpadEros QYKL
Cuoficrse dymeonnii senpeprpinx Ba trpeske. Meton HHTEPRANOR (1A PeIEHiy HePEISHETs,
[pwseresns crofers menpepeERLD yarmi D08 pemerna sanad, Mpomeogse MIEMEHTAPHED
dovarui, TIPOMSEOAHAS CyMME, MPOMBRENSHIT, YaSTHOTD ¥ KOMIOOTHIHE QVHEL i

Mepras u propas npowssomme dymemmy, Orpeterenne, reoMeTpHsecERE B (Hsnsecm
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CMEIGT IPORIBOARCHE. YpaBHeHHE RACATSILACH K rpefiky DyHEIHE.

[IprneHeHEE HPOEIBCABOH K HCCE (OBLAEHIO VHEDHS HY MOHCTOHHOCTE H SKCTPEMYMEL
HaxomcIenme HARGONLIIero B TERMCHBIIErD SHaseH i HenpepaBHol PYHKIH Ha OTPeIKe.

[Ipserenne TpOWIBOLTOH JU HAXORECHHA HERNYIIEre pemeliy o MPAKAATHED 381a-
Ak, UM OUpeIeneHiE CROPOCTH | YORCPEHIT HPONCeea, SATaHRN dopuyioft wis rpadiEko,

TlepRoofpaskas, OCHOBHCE CEOMCTEG NEPBOOGPATHLLX. MeppooOpazHeie JIEMEHTAPHELE
dvarmi, [pagaa BAX0HICHAE nepaoopASHRR.

Herverpan. TéoMeTpraeckml oMBICT HHTETPAIL BRMBCHCHAES OIPEIeISHEOrD HETErpans rnoe
hoparyie Huorosa-lefiGumma,

[IprMeHCHAS AETSIPATA LT HAX0EEHHA wiomaned raockex donyp ® 00BREMOR Te0MeT-
PHUCCKHX Tel.

TlprMeps: pereani uddeperipaLub ypaEReanH, MaremMarHyeckoe MOASTHPOBAHAER
PEABHED IPOTCCCOB C TOMOITEED i {eperTIHATLIED ypusHeHRi.

MuomecTBa H JIOIHEA

MHHECTRD, OTEPAIAR AT MHOEECTRAMH H HX cBORCTEA. JlHarpasmde Dtinepa-Benua.
TIpuMeRERRe TCOPETHED-MAOHKECTRERROND ENMAPATA M CIHCARHA PEATEHEL [TPOLIECCHH M 2B-
nennll, NpH PEIEEAR 3418 73 IpYTHE el HEN NpeIMETOE.

OnpeeaeHRe, TEOPamME, CROHCTBO MATEMATHHECKOID oiYRERTL, CAEICTERE, TORASATEILCTHO,
PABHOCH/IBIEIC YPARHOHHA.

« LOMETPHH»

[Ipameie B MIDCKOCTH B NPOCTPAHCTEE

ClcHOBHEIE NOWATHA cTepeoMeTpUR, Tousa, IPMan, TAoCkooTs, POCTHMACTE:,

[loasThe of EKCHOMATHYECKOM TIOCTPOGHHH CTEDEOMETPHE 2KCHOMEE CTEPEOMETDHA H
CIISICTRILT |3 T,

BaaEyHOs PACHONOKERAS TPAME B MPOCTPERCTEE. MEPCCCKAMIMHECH, napalienbakie H
eRpeIEBaNRecs Tpsmbe. [TpRINAKE CRpCITEBAIIIIHNCSE TDIMBDX- TTapamie IsHOCTE TPAMEDR
npocKoCTel B UPCCTPERCTES: NAPATICHHHEE NPAMEIS B DPOCTRIHCTES, ORPATINETEHTE TPEX
ApAMBIX, HAPAANETLE0CTE npasolil B miockoecTd, [lapannelsRos # OSHTPAEHOE MPOEKTHRORE-
mre, W300pamenne Hrryp, (JCHOBREE CROACTER NAPATIRILIOID npoerTHpoBannA. Haobpawerie
duryp B mapanIensEof Hpoekmd. YT ¢ CORATPAR/CHHLDN CTOPOHAMME, YTOJ MEHIY TPH-
MEMA B npogTpancTee. [lapannelsHOCTE nnocKocTeli: NAPANNSIEHERE TIOCKOCTH, CROHCTEA ma-
pannembasx maockoerel. pocreiimie TpOCTPARCTHERNEIE HRIVPE! Ha NJIDCKOCTH: TETPaIp,
MEpanAeTenHITeN, TOCTPOSHHE CedsEH,

TepMeREKYIMPHOCTD TPAMOH B ILIOCKOCTR: TICPICHTHE Y ILIHELIE MPAMEIR B NPOCTPaHCTEE,
IpAMELS TAPATTCTEHER B NEPIEATHKYIAPHEC K NIOCKDCTY, TPHTHAK TEPICHIMEYIHFHOCTH -
Moit B ILIOCKOCTE, TEOpeMa o mpinolt nepnerHKyasprof MI0cKoCTH, OproruHATkEOe MPOERTH-
posange, [TepmeRIHKFAAP B HAKIOHHBIC: PACCTOREHE OT ToHKH 00 MAOCKOCTH, PRCCTOAHEC OT
npsmandi [0 DNOCKOCTH, TPOSKIHT PHIYPLL HA [LIOCKOCTS, Tlepres MKy IAPHoSTE LrockocTell:
IpH3HAK OepnskIRKYEpHOCTH JBYX inockocrei. Teoposa 0 Tpex DEpHETIHKY/LIPEX.

VrAEL B MPOCTPAHCTES: YT/ MERAY MPAMOH A MIOCKOTTRIO, IBVTPAHHEIRE YO, JHACHHED
YroJl ABYTPUSHOTO yTa, TperTPankL B MAOTOTPAHEHkIC YTk, CroficTsa IIOCKHEX YTIOR MHOTO-
rpaErore yra. CaclicTna IICCKEX & ABYIPAHHELX ¥TI08 TpEXIPAKEOr yia, TeopeMul KocHIY -
COR H CHHEYCOB U1K TREXTPAHHOrD Y.

MuororpaHanKH
BRI MEOFOrPAHEAKOS, PRSBOPTRA MUOTOIPAHHIEA.- Mpmsma: n-yrofbHas NpEIMa, Upadas
W HEETIONHAY IPEEME], DOK0BAA H TOTHAR NOBESPXHOCTE IPHIMEL. TlapanieneIHes, TpEMoyTob-
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HEIR Mapanttenenmmes u ere ceoficraa. Kparualime myra 5a IOBEPNECCTH MHOrOrpananEa. Teo-
pema Jdnepa. [lpocrpeancracmnas reopena Madarapa, [lxpassas: n-yronneas HHPAMHIA, Opa-
BHCIEHAH M YOCHCHHEAN DHpaMits. CeolfcTea pelep u GOROBEX rpancit MpaBauibeof NHDEMHILL
IlpapHibHLIe MHOOTPAHAEKE! [PARNTEEAR NPHIMA i MPAEATRHAS IHpaMuIs, NPaBHIGHAS TPE-
FTOIREAR THPEMILIA 1 IpaBrEHEN TeTpaxtp, KyO. [lpencrannen e o npapamLuEn Muaororpas-
HHEKAX: OKTAAR, ACHEKAIND ¥ HEOCAIIP,

Brraienennse aneMenToR MHOTOTDARHEKOR: pefipa, NMATOMAN, yraed, [lnomam Goxopoil

IOBEPRIOCTH H NOIHOH MOREPYHOCTH paMofi IPHIMEL, INOIATE ccHOBLENH, Teopena o Gorosoil
MOBCPREOCTH pAMOi npraML [noma s Soxoroi noBepXHOCTH B DOBEPXEOCTS IDARATLIOMN 11-
PAMEOEL TEOPEME O MIOIIAAH YCEYeHHOH ITHPAMETLL,
(EMMETDHS B NPOCTpaHCTRe. SNEMEHTH CEMMETPHHA NPABEILAEN MAOTOIPERARKOR. Cunimerpis
B IPABEILEOM MHOMOTPRENHES: CHMMOTIHS Tapan eacIHne I, CHMMCTDHE TIPEBHNEHEL [TPHEM,
CHMMRTPHE NPAsANSHOR mapaviys. [lonarse of ofiseme tema: OfseMil MEororpanaEsos, [1o-
CTPOCHHE CESEHMN MHOTOTPAHHAKOR

BekTopsl M KOOPIHHATEI B TPOCTpAHCTRE.

[Nomatug: sexTop B DpoCTPERCTES, HYIEBO0H BEKTUP. LUIHHA HEHYIEROTO BEETOpPE, BCKTODE!
ROMNIMHEEPHRE, COHRNPABICHHEE H NPOTHEONOI0KNG HALPELIEHEE sextopnl. Panepereo sex-
Topoh. JefcTRIE ¢ BERTOPEME: CAOMENNE H BENHTAHEE BSKTOPOB, CYMMA HECKOULERX BEKTOPOR,
VMHOFEHIE BOKTOPA Ha wweno. Croficrsa chomesnd pexTopor, CholeTsa ywmomenns BEETODA
Ha 9Acto. [loEarre koMinanapuee sexrons, [lpmnas: KOMIITEHAPHOCTH Tpex BexkTopon. [Tpa-
BHIIO Mapannencnunets. Teopesa o paunomeiiy BERTOPA IT0 TpeM HEHOMILIAHAPHEIM BEXTOpaM.
TpamoyTonesas cucrena KoOpAMEAT B npocTpancree. Koopmmmam BeRTOPa. CRAIE MEEIY KO-
UPLHBATAMH BEKTOPA H ROOPONHATAME TO9EK. Yron Moy mertopany. Cransproe npomssese-
HHE RCKTOPOE.

Bexroper B npoctpancree, Onepanes Bay pexropasy. Bexropioc yMsomer#Ee HEKTODON,

' CrofteTna nekTopHOrG yMuomery. [paoyroIsHa CHCTEME EDOp/HHET B opoctpanctee. Koop-
AMHATH BEETOPA, Peitoscnne pextopa no Gasmcy, KoopmunaTdo-EeR TopHEE MeTo] Opy perme-
HHH MCOMETPHYSECKHX 330485,

Teaa spamenns.

[ousTRs: WOMAIPHIECKAR NORSPXHOCTE, KOHRYCCKAR NCBEPXHOCTE, CHEPHYECkat noBepK-
HOTE, ofipasyionme nosepxaocTel. Teia BpancHas: EAH D, KOHYE, yeeuennnil konye, odepa.,
map. Baarvioe pacmonowenne chepsl i HNOCKOCTH, KACHTE/RHAT IOCKOCTE cepe. Haobpa-
HHEMHE TN BpameRns Ha (iockocTy. Passepres munenaps o komyea, CHMMeTpas chepst # mapa,

Obnem, OcHoBmEle cBofcTsa 00Bemon Ten. OLen, IHNHEAPE, B Konyea. OfseM Imapa o
IIAPOBOTG COMMEHTA

KomOERAmits Ten BPAMEHHS 1 MEOIOTDAHHHKOD. [1przma, Brrcammas B iemHmEIp, ONACAR-
Had 0XOI0 AHEApa. Tlepecedenre cdeps & Mapa ¢ riockocTsr, Kacarse maps # e epsE mnoe-
ROCTEHY. [TORATHE MEOTOPEHHREKE, OIECIHNHOTD KO0 edepet, cdepbl, RuncanEoll B MAOTOrpas-
HAK HIH TER0 BPameHEs,

Tnomas noseprEOCTE WRITHHEpA, KOEYCA, IS cihepst B ee vacted. [TogoGue 5 mpo-

crpascTBe. OTHomenye ofheMos, IIomaLed nosepxnocTel notofamy iheryp. [peobpasoranne
000, roMoTernn. Pemenne 30951 B DI0CKOCTE ¢ HCNONE30BATHEM CTEPCOMETPRTECKHY Me-
TOAOR.
[Moctpoenne cesennit Ten BPAMICHAL CovemRs UHTHHpS (MAPATTeNBHG ¥ MepneH,HKy-
TEPHO OCH), COUSHEN KOHVeR (IAPATICTEHOES OCHORAMATD H NPOXOANTSE TEPEd BEpIIHEY ), Coye-
HELE LIApa, METORE DOCTPOCHHES CEMCHRA: METOR CIEAOB, METOD AHYTPEHHETD NROSKTHPOBAEES,
METOM nepeHoca cerymell muocKocT.
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JIpHenas B HPOCTPAHCTRE.

Tpporenad npocTpascrsa. OrodpameHsa. [BHKCHAR B PARCTICTED dquaryp. Obume ceoficTEa
EEReRRR. B IBEmeARl napaTiensHEN Nepenoc, NeNTPANBHAS CHMMETRHA, ePEATEHAR
CHMMETPHS, NOROPOT BOKPYT IPAMOH, [Ipeofpazosanms nofofms. [lpavas B chepa Siincpa

«BEPOATHOCTD H CTATHCTHEA»

T'pad, cessnsdi rpafd, MyTH B rpade: wEkrsl B oo, CTenens (BENCHTHOCTR) BePIIHIEL
[padiel B2 ImocKoCTH. Jlepenna. _

CmysaifEBIE SRCTIEHMOHTS (OIEITEL) H cyaaiERlE COORTHI, DAeMEITaiEE coldurmas (He-
%o}, BeposTHOCTE eIy a0 cobermid. BIMI0cTs SACTOTH H BEPOATHOCTH COUMITHE. Corv-
bt HER OMELTE ¢ PREOBOIMORIEDME SIEMENTAPHRMIL CODRITHEMI

Onepamen Bay COOBITHAMA NEPeCEEeline, offLemHHeHEe, TPOTHROIONOEHEE CODRITHA.
JNuarpenss Sitaepa, Gopayia CHOKEHHH BEPOATHOCTER.

Ve IOBHAN BCPOATHOCTH. YMHUDHKEHES BepoarsocTel, Jlepeno carysafigoTo IKCIEPHMEHTE.
dopryna nomoit seposTHOCT. DopMyIa Baileca. Hesasmomdnie coORTHL

EREapHedl crygaiineil omer (ReMbTasKE]), YCmex [ NeyIEaa. HesaspeHMEIE HCIEITARHA.
Cepra HE3HBHCHMEDS HCIBTAHMHE 10 TEPBOreG YCImexd. MepecTaronkn B farroprat, Heemo cote-
ranmt. Tpeyronsmig TTackans. Popmyna GRTOMa HufoToH.

Cepia HesaBHCHMETX BCIEITaRN BepiyTm. Crayaafisnit BRIGOp #3 ROHCUHOH COBOKYTIHO-
CTH.

Cryyafings semsmiaa, PacnpeasieHe seperTHoeTe, JlHarpaMMa pacnpe/iencuns. Ouepe-
THA Byl oy AlAETME e TaHaMy, BREADHAA GOy TaiTas BEERTHHE. [Tpeeph pacTpe teAsEmH,
R ToM THCITE FEOMETPEMSCEDE 3 DHHOMARNEHOE.

COEMEETEOE PACHPENEIeHEe IBYX CHIyHalmhis BeTHTH. HezpereHMELE cny4daiimke keld-
YHIEL

MaremaTrHyeckos oAGIRANEe c1yuaineid ReTrTHIn (pacmpenenenma ), [Ipmdepns MPEMEHS-
RS MATEMATHYECKOND (HIAHHA (CTPaxosaHEE, aoTeped). MareMaTHIeCKoS ORB SRS Gumap-
sofl cryumiinol sendInHEL. MaTeMaTRRCCKDE OHUHIRIAS CYMME] CITyTaiHEn e, Marewa-
THEECKDS O IERES TEOMETPHIECKDTD | GEHOMEAIRACTO pacipegencaat,

Tperepcrs 1 CTAHIAPTHO OTRAGHEHRED caygaliiod pe/lHTHAE (pacupeacnema), Jiwcnep-
cHE GrHapael cnyualAol seIHTHHE. MaTeMarRIeckos DAHIIHES NPHIBSIEHRL B THCHEPCHN
CYMMEI HETABACHMBEN CTyAHIRI BOTHTHE. Jlpcnepons W CTEHASPTHOS OTRIOHEHES CHHOMBAN b=
HOTe pacnpepenenas, JIcnepcHi H CTaHnapTEOS OTETCHEHES TCOMETPHEECKOT0 PRCIPEIaTeHAH.

Hepanescrso Yehsunena. Teopena Yefirimena, Teopena Beprrymm, 3ax0e G0/ IHIHX MHCEL
Briopoaskii MeTn BeeneoRuiE. Brfopodise XapaKTepHeTHEE, Quendpanme BpOsTHICTH
COBRITHA 110 BRIGOPOUHEM JamHEn. [IpoBepia npocTelimiX THEOTES © MOMOMIEI0 H3YMSEIEN
pACHpE/IENeHRN.

HenpephiBikle CIyHafiHEE BETHTHARL TIpantepsl. QYHRIHA TIOTHOCTH BEPOATHACTH Pat
npenenenws, PanHoMepHGe PACTIPENSTERHE H €ro cROfiCTEA, 3ajasH, MPHECAANHE K TORAaTSIE-
HOMY PAcOpe/eIeHnt, Sana, MPEE0ARITHS K BOPMAILEOMY pacmpensnieEo. My kIR MmioT-
HOCTH BEPOSTHOCTY NDKRIATCTRHOTO PACpencishi, dyHEIES MNOTHOCTH BEPOATHOCTH HOP-
MATHFROTO pacnpefene, MVHEIES [LIUTHOCTH 3 CBOHCTEA HOPMANBHOTD PACTIDETETEHHA.

TlocIeNORaATEARROCTE OEHHOSHER HesIEHCHNMEN COBLITHI, 3aTa4H, MTPHECUIIHE K PACIIpe-
penenmo [Tyaccons,

Kopapuara JByX cny<allHLx BeiriHd, KosbhaumenT muefinol woppensmy. ConMect-
HLiE HABNIIe R ABYX B, Bubopoanst woohfuIHeRT KoppenaTo, PAsitme Mamy Ji-
eftmoll CBAIRI0 B TPRYHEHO-CASICTECHEON cBA350, JIHHSHNAS PETPECCH, METO]] HAHMCHEITHX

KRAMPATOR,
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3. TLIAHHPYEMBIE PE3YJIBTATHI OCBOEHHS
OBMEOBPAZOBATEARHON THCHHITITHHEI

3.1 JHYHOCTHBIE:

1) rpasKIaHCKOTO BOCITHTAHMS:

CROPMUPOBAHHOCTE FPARIAHCKON N03HIN o0y SAOMErced KAk aRTHEROIO B OTHCTCTREH-
HOTO Ak poccriickoro olIecTRa, NPCICTABTEHHE O MATEMATHISCERY OCHOBRY yHEnHOHEPO-
BUETHA DAATHIHAN CTRYRTVP, SRASHWHE, NPOUEAY] IPREISHCKOTO 00I1ecTRA (BRIGOPEL OOPOCEL H
APYLOE), YMEHHE B3O IeCTROBETE & COMMATEHBME EHCTHTYTEME B COOTBCTCTRNH ¢ HX hymE-
LEHEARE H HEASTEeHHEM

2} FATPHOTHYECKOTD BOCHHTANHT:

COPMUPORAHEOCTE PoCCRlickodi Tpawancroll BieHHoCTH, VEOWEHHA K MpomacMy o
HACTOEMEMY pocCHACROH MATEMATHRN, NEHHOCTHOS OTEOMICHHE ¥ DOCTINCHEAM POCCHHCKHY
METCMETHEOD B pOCCRACKDH MATEMATHISCKOH HIKOIEL, HCTIOIL30BAHNE YTHX JOCTIRCHRT B APy
THX HEYERX, TEXHOIOTHAY, chepax aR0HOMH;

3) AYXOBRAO-HPABCTEEHHOTO BOCTIHTHMNEA

CCOSHAHHS [YXORHEX USHUOCTEH POCCHACKOTe Hapoma, chopMHApONEHHOCTE HPABCTEEH-
HOTO COIHAHHA, STHISCKDTD NOBCACHNT, COAIAHHOI0 ¢ NPIKTRISCKEM MPEMeHeHEEM T0CTH eI
HAYXH H AERTElbHOCTLID YHEHON0, 0C03HARNS THYNOMG BEAAIE B NOCTPOSHAE YeTolanBore Gy y-
IMEFD;

4) 3CTeTHSECKOTO BOCOETANAA:

ACTETHHECKOE OTHOMEHER K MUY, BRMIOUAS MCTETHKY MATCMATHYECKHY SEK0HOMEPHOCTENH,
OOBEKTOR, 38121, PENICHHI, PACCYRIIEHUH, BOCTPHRMYHROCTS K MATEMATAUACKEM SCIERTAM pag-
ME4HEIN BEIOD HOKYCCTRS,

5¥ fHIHESCKOTO BOCITHTAHHA:

CHOPMEPORANHOCTE YMEELT TPHMEHATE MATEMATHIECEAE THANKYE B HHTEPECAX 3M0POBOra
1 GesonacHore obpasa EHINH, OTRETCTREHTOE OTHMICHAE K CROEMY 3A0POBEID (3I0POB0OC MTHTA-
HHe, COLTAHCHDOBARHEIE PERIM SRHSTHE W OT/TRIXY, PeryIapHas fIMIHGECKA ARTHRAOCTS), G-
SHYIECROE CORCPIMSHCTROBANEES PH 3AHATHAX CICPTHEH-0300PORHTENLEOH eI TeMEROCTEI:

b} TPYIOBOTO BOCITHTAHES!

FOTOBHOCTE K Tpy.Ty, OCOIHAHKE [eHHOCTH TPYZomois, AATEpEC K PaiiErmHLM chepam
DpodecCHORATSAOH AEHTETAHOCTH, CEAIAHERM © MATEMETHRON | o8 HPEIOKESHHEAMYE, YMEEAES CO-
BEPIIETE OCOIHARARA BRIGOD Dyrymedl npodeccin o peanMioBLBATE COOCTRENNLIE WHINCHTEE
TURAHEL, TOTORHOCTS I SHOCOGHOCT K MATEMATHYECKOMY 0OPAIORLHID B CAMOCHPAIO BN HA
NPOTAREHHA Beefi WH3HA, FOTORHOCTE K ARTHBHOMY VSCTHIO B PEINEHHH MPAKTHYECKIY SAOaY
MATEMATHYECEDH HANTPARTCHHOCTE,

T} IKOMOrHYNeCKOTO BOCIIHTAHNS!

COPMEPCBAHIGS T SEOMOTHTSCKOH KYILTYDPR, DOHHMEHHE BIRSHEA COIHATRHO-3X0EaM -
HECKHK [TPOTSCCOR HA COCTORNME IPHPIHON B COMANEHOH CPEIILL, OCOTHAHNE M0GATLIOrD Xa-
PAKTEPA IRONOTHHESCKHX POBIeM, OPHEH TAINA HA NPHMEHEHHT MATEMATHYSEKIX SHamsf 1 pe-
MEHES 32154 B OOIACTH OKPYRAIOIEN epeis, MaErpoRaHE OOCTYUEOR W OUEHEH HX BOIMO%-
HEIX NOCHSACTERE K14 ORpYRaomel cpenst;

8) UeHHOCTH HAYIIOro O3

CHOPMEPOBARNOCTE MEDOBORIDEHHS, COOTRETCTEYIOMIETD CORPEMERHOMY VPORHI DASDH-
TES HAYICH ¥ 00MecTRenHoH IPAKTHKE, NONHMANHE MATEMaTHYECKA HAYEH KAL Cdephl Yenone-
TeCK0f JEATeNRHOCTH, STENOR ¢ PESBHTHA H IHATHMOCTH I8 PAIBHTHA (HABHTHIANAN, 0BIEIe-
HHE TIRIEOM MATCMATHER B MATCMATHICCKOR KYIBTYPOR Kok cpesicTnoM MOHANIT MEPA, TOTR-
HOCTS OCYIMECTR/ATH NDOCKTHYIO M HCCIENOBATEIRCKYH) DRSTENLHOCT: HHONERIVAILHO H B
Fpyone.
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JMTHYHOCTHBRIE PE3Y.JIBTATHI O IPOI'PAMME BOCMHHTAHHA:

JIP 4. Tlpormnmonmi m ASMOHSTPREYIOWH yoaueHHe K BOZAM TPy, SCOTRAKME HEHR0CTS
cobeTerHono Tpya. Crpemamniics K GOPMEPORAHMO B CoTSROM CpeE ARTHALTHE | mpodeccronalik-
HOTO ROHCTRYRTHBIAND GHRPPOBOTe CIedat.

JIP 13, Cofmomunmmit & caoei npodeccnoanbmot RERTeAEH0CTH STHIECKHC NHHIPITLE JeeT
HOCTH, MEIEEACHMOCTH, TPofetchOHANBHOIT CREITTHINIM MPOTHRCAEHCTENA KOPPYTIHA B JRCTPE-
MirzMy, DONALRIOMAI CHCTEMARIN MEIITCHICM H YMEHHEs MpHHIEMATE PEINCiie B VeROBMAN FHCKA H
HEOIpEIenEHHOCTH.

JIP 15. Crimputradi & TeKyOTn B HSPCHERTREHEM HIMEHEHHAM B MUPO TRYIA U npodrecci

P KK 2. SEoHoMAseckE AKTHEHSH, TPSIpHAMEWELH, ToToERi X CaMo3araTOCTH,

3.2 METATIPEIMETHBIE PE3Y.JIbTATBI:

B pesyIETaTe HIYTICHHT MATEMATHKE ¥ ofyamomerocs GYIYT CHOPMEPOBIHEL TOGHARA-
eILILE YRHBEPCATRERE YIeGnEe 1eHCTEAR, KOMMyHARATHEHELRS VHHBEPCANEHEE YIE0HR ACH-
GTBEH, PETYIATHEHEE YHHBEPCANEHEIC yeei s aeHCTEHA, COBMECTHAA JEATENbHOCTE,

MosnapaTeabRbie yilHBEPCaATbHbIE Yaennie 1eHcTRH

BajoBwie JorHdeckne QeiicTBHA:

BELTEAATS B XAPAKTEPAIOBATE CYTUCCTREHHEE TMIIHAKH MITEMATIHECKAX ofisexTOE, noHaTHil,
OTHOMIEARN Memiy TORATHAME, QOPMYTHPORATE OTPEASICHE MOHATHE, VCTAHABMHBATE CYIILE-
CTBeHHLI NpHARAE KIaceRHKALME, OCHOBARNS i oBoGmeHAY H CPABECHNA, KPHTSPHE IPORH-
ITMOTO HAAHIA,

BOCTIPHHAMATE, (POPMY TAPOBATE I npeofipaI0BLEATE CYRICHHE: YTREPIE TeILHEC I OTPRIETe/IE:
HEle, SIMHENYHEIE, YACTRER B OGIIHE, Yo EHER:

BLIEBTATE MOTEMATHHECKHE SAKOHOMCPHOCTHE, BIARMOCEASH H IPOTHROPSTHA B fAKTAX, ARHHED,
B0 IETIHEN f YTHEPANCHITX, IPENIATETS KPHTEPHH A% BLIRISH sEROROMEpEoCTEN # Tpo-
THROPETHL; AENATE BRBOIRI C HCHOTLIOBAHNEM IEROHOE [TOTHEH, DSIYETHEHEX  HEIYETHBLEN
YMOIAKIOUCHARH, YMOIRKTHOHEHER 10 AHATOTHH] TPOROIATE CAMOCTOATENRHO HOKASATCNBCTER
MATEMETHEECKHY VTR ACHEH (TTpHMEIS B OT NPOTHEHOND), BRCTPMBATE AT yMEHTALNO, THH-
BOMHTE IPHMEPH i KOHTPIPEMCPE, 0GOCHUBHBATE COBCTBSHRRIE CYHRICHNA 1 HLBOLR, BLI0H-
pars crocol pemenns ygebuoll sanadd (cpaBHADAT: HECKOILKO BAPHAHTOR PEIICHHE, BEOHPATE
pauBOmee TOAKOMEnHi ¢ YEETOM CaMOCTONTE L0 BHlEIEIHRIX EpETEPHER).

Bazopkie HeCaeT0BaATENLCKHE JeACTBAS,

HCMOMLIORATS BOTPOCH KAE ACCICIOBATENECKHE WHCUTPYMEHT [OIHAHHA, OpMY THPOBATE BO-
HpoCE, (PHECHPYIONIHE OIPOTHROPETHE, npofaemy, VETAHARTHBATE HOROMOE K AHHOE, popMRpo-
BATEH THOCTESY, APCYMEHTHPOBEE CBOK TOIHIHIO, MHESHHE,

OPOE0/IETE CAMOCTONTCIRHO CHTAHNPORANHEL SKCIEPHMENT, BCCICAOBANRE U YCTEHORNSHEIG
scofeanocTel MaremaTHgecEorn OOLERTA, ABNSHHN, MpOUcces, BRITBICHHID JABHCHMOCTER
MEHTY OULEHTAMH, REIEHIEAMH, TPOHECCAMM;

CEMOCTORTEALHE (UPMYIHPOBATE 0BG0OMENHA B BHIBO/TR B0 pEYIETATAM nposenfHRO BADIIO-
[eHES, HCCTENOBNHE, OICHHBATE JOCTORSPHOCTE HOIyaEHAX PeayIETATOB, BREBO/LOE B 050D-
mEHHH;

FPOTHOINPORSTE BOTMORHEOS PASEHTHE IPOIECCA, 0 TAIOKE BEUIENTETE TpeMONRENHA ¢ €10 PAs-
EMTHH B HOBEIK VCIOBHAN.

Pabora ¢ nndopmanneii:
BLEABIHTS JedanHTel AHQOpMATHH, JARNELE, AeoBX0TEMBIX [N OTEETE HA RONPOC H IIA pEe-
HHA 30JA9H; BROHPETE WAQOPMATIHE HI HCTOUMHKOE PRi/lHEHBI THILOE, AHATHIHPOEATE, CHCTE-
MATHIHPOBATS B HHTEPHPETHPOBATS HIGODMATHIO PAIITHIHR RILIOE M {oTae TPCUCTARTSHHA:
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CTPYKIYPEPOBATE HH(POPMALTENO, TPSICTARINTE e B pastaus dopMax, HUMOCTPHOCRATE [Pd-
Ii}H'-IE:}EH,‘ OUEHHBATE HATEWHOCTE EII-ILHJ;:MELU;H'H N0 CAMOCTOATENEHD ChoprMyAHpOBATHER KpH=-

TEPHAM,

KomMyHAHKRATHBHEIC YHHBepcaANbHBIC YaeOREIe HelcTBIN;
BOCOPHEHMATE B GOPMYIMPOBATE CYROSHNE B COOTRETCTREN ¢ VOTOBHAME M [CIAME obeHHs,
AZHO, TOMHO, FPAMOTHO BRIDEWATE CROK TOYKY SPEHNS B VOTHLE H MHACEMCTNEL TEKCTRX, I2HATH
MOACHTHAA [0 X0y PEOICHHA IAYH, KOMMEETHPORATE OOIYICHHAN peayasTaT:

B X00e 0Dcys/IeHIA S 0ABITE BOIPOCE] 110 CYIECTRY OGCYRIACMON TeMb, MpofieMil, pemaemol
JaatH, BRICXASHDATE HACH, HAUENEHHEIC HA [OHCK PEIICHNS, COMOCTARIATE CROH CYMASHMI C
CYAACHAAMME IPYTHX YHACTHHROR THANOTA, O0HAPYIRHBATE PAXTHHE H CXOSCTRO TOHIHN, & Kop-
perTHOH diopse HOPMYTHPORATS PASHOTIACHA, CROM BOIDaTREHHN; -
MPEACTARIATE PE3Y/IbTATE PEINCHIA JAMaTH, IKCTIEPHEMENTA, ACCNEN0BANHY, TPOCKTE, CAMOCTOR-
Te/lbHG BRORPATE BOPMAT BEICTYTINEHEA ¢ FIETOM 380AY IPelERTAMy 1 OcobenHOCTeH Ay IHTO-
P,

Perynaturabie yAneepeaasLunie yuedusie geiicrans

CamMooprannsamms:

COCTARITATE [NAH, AMTODHTM PEIICHAR 3303490, BEGHPATE CHOCOS PeIleHES ¢ YIOTOM HMSHIIAXCE
pecypeos B CODCTHEHHBDX BOIMOMHOCTEH, APryMEHTHPOBRETE W KOPPEETHPOBATS BEDHEHTLI
pemermi ¢ yutToM Bopoil mrbopuanum,

CaMOROHTPOIL: ,

BIAASTS HABLIKAMH [I03HARATETBHON POHICKCHN KAX OCOHANEA COREPITAEMER DeleTRut o Mulc-
AHTENEHLX TPONSCCOR, MX PESYILTATOR, BIAIETS CUOCOTAME CAMOTIPOREDKH, CAMOKOHTDOMA -
OeCed H PESYNSTATA PElIEHHA MATEMATHYECKOH 3amanm:

HPEARHACTE TPYAHOCTH, KOTOPRIE MOTYT BOXHHKEYTE IIPH PEUMHTH 3AT84H, BHOCHTE EOPPERTHBEL
B DEATENRHOCTE HA OCHOBE HOBRX OOCTOSTENRCTS, JAHHEL, HAHICHHED CIOAGOK, BEERTENHETY
TRVAHOCTEH;

OUEHHRETL COOTDETCTRME DO3YILTATA SN H YCIORHAM, 00LACHSTL TPHYHHE JOCTHNCHAE HWIH
HEROCTRACHNA PESYALTATOR ICATRALMOCTH, HAXO/MITE OLIHOKY, JEBETE OISHKY TPHOGPETEHEOMY
DILITY.

CoBmecTHas IesTeNLHOCTS:

IOHHMATE § HETOIB30RETh NPCHMYTHECTES KOMAaRTEoit I HHIHBEIYATL O paboTE IR peTTeHER
yaeQHEK 38,194, MPHEEMET LENL COBMECTHOM JeSTEIEHOCTH, [IARAPOBATH OPTAHAIAINID COR-
MECTHOH paloTst, pacpedaiaTh BEOL paboT, DOTODAPHBATECR, OOCTRIATS HPOIECT H PeaynpTar
padoTer, 0000mMATE MHCHIS HECKOMRERK IoTel:

YHACTROBATE B IPYINORRE OPMAX padoTs (ofcyRACHRT, 0OMEH MHeHEN, «MOIr OB IITYPME
H HMELE ), BRITOJEATE CEOK T8CTE PefoTi H K00 P HpOBLTS Chon IeHcTRRT ApYTHME TIeHENME
ROMRHAGL, OUCHHBATE Ka9eCIBO  CRORrD BRIANA B ofmpli NpoAYKT 0O  kpHTEpHMM,
CROPMYIMPORANERM VISCTHEKAME B3AHMOICRCTEI,

33 OPEIMETHBIE:

1} BIameHne MeTOZSME NOXA3STEIECTE, RITOPATMAME PeINeHHS 3078, Yherne dopayix-
PORATE OUPCICHEHEA, BECHOME M TEODEMEL OpHMEHTTS HX, NPOROOHTE JOKASATETRHLIE Padoy -
ACHES B KOS DOIMOHHS 18 a5

2} YMeHEe ONePHPOBATE MOHATHIME® CTETCHE THCIA, NerapHEQM THC18; YMEHHE BRI HITE
BEITHC/ICHHE INAYEHUH § 1Pe0bpASORaRI BHPaKeRETl 00 CTENSIIME | oTapHdMavH, npecdpa-
SOBAHEA JPoOH0-PANHONAIEHED BRIPARCHEH:

3) VMEHEE ONEPEPORATE TOHTCHIMI: PALHOHANEHEE, EPPAHOHANGRE, 1OKA3TCALHEE,
CICNEHALE, NorapHfMEtEcKre, TPHIOHOME DHISCKES VPABICHRS H HEDEREHCTEA, HX CHCTEMEL
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4) YMEmE OUePEPOBAETS IORATERMH, (RIS, HeTpepsBEal QYRKIHA, IPOASEONHAL, nep-
moOOPasHAs, OMPeACIEHHEI WITETPAT, YMEHHE HaX0HTE IPOH3ANIHLR JEMERTAPERIN GIVHE-
(i, HETIOMEI Y COPHBOYITRIE MATENHATR; ACCACNOBATE B npacTEHTITHE Iy dass $yHKIHE Hd MO-
HOTOTHOCTS, FAX0AHTE HAHGO/BITHE H HEAMCHBIIHG JHACITHE IR CTPOETE IPadiws MuE0-
FOQIEHDE ¢ HCIOb3OBATASM ATNAPETA METEMETHHECKOTO aNamiia; TPHMERATL IPOHIBOIHYH
(I PENTeHEH 387189 FA TREKEHAE; PEATE NPAKTHEG-CPHCHTHPORAMHELS SAMATH HA HAHOONbINAS
H RapMeHbIHe SHATSHHS, HE HAXOHIEHHE TV TH, CKOPOCTH i YOROPCHHA;

5} yMeHHE ONEPHPORATE DOHATHAME: PHIHONATBHLR dyHEIMA, TORASATSLAAL DYFKIHE,
cTeneHAas QYKL TorapAGMEecKas GVHKII, TPHIOHOMCTPHACCERE dryuxnes, odparHse
DYHKLTN, YMCHHE CTPOMTE IPafHKH KIYIEHERX by, HOTOB30BaTE TPafHEH TPH A3y~
HEH [PONECCOR | 3aBEcHMOocTel, MpH PETNCHIR JAMAT 03 [pyTHX yaeDEED MpEMETOR 1 3a03T 13
PeILEOH EHIHE; DLIPAREATE opMyTIAMH JSBRCHMOCTH MEHUY BETHYHHAMH,

£} VMEHFEe PeIaTh TERCTOBRIE 3RIAMH PAIHED THEOH (B TOM THCIE HE NPOLEHTH, JOTH §
qACTH, 0 JEEkenme, palOTY, CTOHMOCTL TORANOBE H YOIV, HAAOIH, JALATH HS ofinacTH YIPagRIG-
M MHGME § ceMefnLnm rEaRcEMH]; COTTARARTL BLIPRRSHEE, YDABHEHHS, HEPABEHCTHA H
WY CHOTSMEL N0 YONORHIO 3a[29H, HCCAGIDBATE MOy ISHHOE PEmeHHe § OLEHNBATE TIPaBIOTIa-
O0OHOCTE Pea3viTLTaTOR;

7) VMEHAE OTEQHPOBATE TOHSTHAMHE: CPEIHee apHMETHUECKOE, MeaHaHs, HaROOJBITSe |
SAUMENE TS THATEEIA, pasMaX, ARCICPCHH, CTAHJAPTHOS OTKIOHEHHE THCANROID HaBopa; yMe-
HEE H3RIERETE, HETePIPETIPORATE RRQOPMAITHID, NPEACTABICHRYI0 B TalfMTAx, Ha AATPAMMAN,
rpadiKa, OTPAKAKAIYR ¢ROHCTES PEATRHEN MPOLBCCOR H aRTCHMH; TPSICTARIATE HE(OpMa-
THKY € TOMOIIRIG T20/MHED B JHATPaMM; HeCnc/IATE CTETHCTHIRCKAS TRMITEE, B TOM YHCAS O IH-
MeHeITHeM TPadEHeckAN METOIIE § MEKPOHELX CREIETE;

§) yMEHHE ONEPRPOEATE NORITEIMA: CIyaiHklH ONLIT B CIyIaiHEGE CODRITHE, BEROATHOCTS
coysaiHoTe COTBITHA; YMEHHS BEMMHCINTE BCPORTHOCTE © HOTOIRIDBANEEM rpadHYecEy MeTo-
NOB; IPEMEENT: GOPMYTE CIMKEHHA B YMBCHREHAT sepoATHOCTE, ROMOHHSTOPHEIC QRKTE B
(hopMyIE PR PEMISTHE SA/1A4; OURHKASTL BCPORTHOCTH PRllbHRD: COOLITEIL; JHAROMCTRO CO CITy-
QAT ERAME BETHTHHAME, YMeHES TRRECTHTE NPHMEPLL TTPOH RIS xona GONLUIAK THoe B TpE-
poIABR B 0GNIeCTREHHED. ABISIREX;

9} yMeRHE OHEPHPOBATE TOHATHAME: TOUKA, OPAMAH, [LIOCKOCTE, IPOCTPABCTEO, JARYTPa-
HESH YOOI, CKPEIIHBARTITEECH PAMEIS, MAPANNETRHOCTE B IEPICE MKV IAPHOCTE OpAMBIX H LI0C-
HOCTeH, YOIl MCHCLY TEDAMEIMI, YTOM MERTY IpsMOL I IIOCKOCTRRD, YTOM MERTY NICROCTAME,
PRCCTONHHEE 0T TOUKH A0 IOCHOCTH, PACCTOREIE MEY NPMBIMH, PRCCTONHIG MERTY MAOCKD-
CTHMH; YMEHHE BCIONRIORSTS MDY PeITeHMHE JANAT Wiy HEHNTE kTRl H TCOPEMET MTAHAMETPHN,
yMEHES OlEHABATH PAIMEPE! (OHERTOR ORPYRARHIIEND MITPE;

10) yMeHus OHEPHPOBAT: TOHATAAME; MHOIOrPAREHE, COMEHREe MAOTOTPaHARES, Ky, na-
DENICTETIHICH, NPHIME, MU, {hErypa W NOBEPXIOCTh BPAISHRA, THITHRIR, KoHYyC, Wap,
cipepa, ceueHn (pRTYpE spamennd, TOCKOCTE, KACAKMIIALCT cihepsl, IRIHMALPA, KOHYCH, II0-
[Tk [OBEPXHOCTH ITMPAMEJIEL TPAIMEL, KORYCA, THIHRADE, WIOLLATL cdephl, 00beM KyDa, IpH-
MOYTOIBHOID NAPATICISNEISHA, MHPAMAILL, TPHIMEL THAHHIP, KOHYyCL, IIapa; YMEHHE H300-
PETETD MEOTOTPAH HAKE B HOBEpXHOCTH DORITEHAA, HX CEUSHNA OT PYKH, & IOMOTIhIG qEpTemHEL
HECTPYMERTOB H MIEKTPOHHELX CPCOUTE, YMEHHE PACTO3HARATL CHMMETPHR B OPOCTPAHOTRE
YMEHHE PACTIONHARETE NPARATLEEL MAGTOTPAHHIK,

11} yMeHRe ONSPRPOEATE NOHATHSME! JBHIEHHS B OPOCTRAHCTES, nogobHee QHTYPEL B
IpOCTPARCTEE; ACIO/BSOBETE OTHOMIEHES naomanett nopepxuoctell § 0GReMos nonobHEX tharyp
PH PETISHIH 3AJ4T,

12) yMeHRE BEITHCINTE TEOMETPHRISCRIS BETHTHHL] {UIEmE, YTOL, 110 e, 0bnen, TIo-
[TaME TOBEPXHOCTH), HCMIRIYE HIYUSHHEE pOpMYIEL B METOMIEL

13) yMeEEe ONepHPOBATE TORSTARME. TPAMOYTOMRHIR CHETEMA KOOPIHHAT, KOOPIHHETE
TOUEM, BEKTOP, ROOPIHHATE BEKTOPA, CKATSPHOS IIPOHIBCASHIE, YTOI MY BEKTOPAMN, CYMMA
BEXTOPOR, MPOHIBESHHNS BERTOPA HA THCI0; HAXOMHTS & MOMOIIE0 EI3YHIEHHEN GOPMYA KOOPIH-
HATE CEPE/IANE OTPEIKA, PACTTOAHEE MCHRIY NBYMA TOHKAMEH,
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14} ymemue spdHpaTE HOAXOLANIE BIYIERHLIT METON UK PEMIEHET 3ANAYH, PACI03HABATE
MATEMETHYECKIE (PAKTH H MATEMATHYSCKHE MOMETH 1 OPHPOTHEN I OSIIeCTREHELIN SEISHARX,
B HCEYCCTRE, YMEHHE NPHBOIHTE OPHMEPE! MATSMATHYRCKHY OTKPEITHE pocchfickoll @ Mupopoi
MatemarTIecrol RayxM.

Ha yrayinErmom yposme:

15) yMeHne ONepRPOBATE TOHITHAME: ONPEIEICHHE, ARCHOME, TEOPEME, CIBOCTRRES, CROH-
CTHO, NPMIEAK, A0KAIATEILCTED, PARHOCHALIEE GOPMYINPOBKE; yMenHe fopMyHpanaTs obpaT-
HOS H NPOTHBMIDICHRHRGS YTEEPMRICHHES, IPHBOIHTE TPHMEPEL H KONTPOPHMEpE, HCIOALI0BATE
METOA MATEMETHASCEON HIIYIITHE; OPOBOIETE JORASATENEHEE PACCYEICHAS TIPH PELICHHE 58-
I3, CLUEHHEATE JOIHEECKYI0 NPARAIRHOCTE PacCy It

16) yMeRue oNepapOBaTE NOHATHAMME: MEOHECTBO, M0 IMHORMCCTE, ONEPALIHE HAN MBOKC-
CTRAMH; YMEHRE HCOOILI0RATE TeOPETHRO-MEOMECTRENALI ANNAPET INY ONMCANESE PeanhHRX
NPOIECCos H ARNSHHd M IPH DeITSHER 4144, B TOM THCTE MY APV yiefERD TOPEIMETOR,

17) yaserme onepupoBaTL TORATHAMA: rpar, casstu rpad, Aepero, WHET, Tpadl HA mac-
ROCTH; YMCIRE 35AFATE H ONHCHIBATE TPAfikl DAL THEME CIIOCOGAMK; HCI0Ih30SATS Tpagist npy
PEIIEHHE 2a7145;

18) yMenue coBomme ONEpMPORATE NORATHAMA: COMETARNS, NEPECTAHORKA, THCID COYSTA-
HHH, 960 NepecTaropoR: DEnoM HeioToHa; YMERRE HPHMEENT KOMOHHATOPHEE QIAKTLI B pac-
CYMOCHHA [T PEITICHH 337124,

19} yMeHHE ONEPHPOBATE IOHMTHAME LATYPATEHOS MHEIO, EI0E YHCID, DCTATOR IO Mo-
LYIED, PATHOHANEHOC THCIO, HPPAIMOHATEHOS THCIC, MHXECTRS HATYPATLEEIN, eI, pamHo-
HANMBHBD, ACHCTEBATENRHBIX “HCEIL VMEHWE HCIIDIhI0RATE OPASHERH JeMHMOCTHE, HEHMEHSIHEE
oBIMAR TeanTens B HAHMEREITSe oiimee KpatHoe, anropurs ERInga npe pemenss saqad; sHa-
HOMCTRO & PATTHYHRME NO3EITEOHEEIME CHOTEMAME CHACTIEHHS,

20} ymenme croboiED ONEPHPOBATE NOHSTHAMA: CTENEHE ¢ METLM TOKASATENEM, KOPEHE
HATYPATBHON CTSNEHH, CTENEHs ¢ PAIHOHANRNLIM NOKAIATEIEM, CTEHCHE ¢ NRHCTERTEMh b iBe-
IMECTREHHEIM) TIOKAZATEAEM, MorapuiM THCIa, CHEYE, ROCHAYC H TARMEHE TPORIBOILHOTD qHCTA,

21) yMeHHE ONEPHPORATE NONSTHAMH: TORICCTRO, TORICCTRENHDE npeobpaIoBAHEE, VPEE-
HEHNAE, HCPABCHCTRO, CHOTEMA YDARHSHHH W HEPABCHCTB, PABHOCHABEOCTL YPaBHenH, mopa-
HEHCTR H CHCTEM, PAlROHANBHBLE, HPPEIHOALIBHER, TOKRIATETEHEES, CTENCHHEIE, MO ApH e
CHHE, TPUIOHOMETPHYSCKHE YPABHCHMS, HEPABSHCOTEA H CHOTEME!, YMCHHC DEliaTh yPARHEHNS,
HEPARSECTEL H CHCTEMEL & TIOMOTIBID PEITHYHRD TPHCMOB, PEMIATh YPABHCHEN, HepPaBeHcThS &
CHUTEMEL C TAPAMETPOM, TPHMEHSTE YDARHEHAS, HEPABEHCTEA, HX CHCTEMB! VIR PEMIEHHS MaTe-
METHISCKHK 3408 H 38789 HI [MANHHAX obuacTel Hayks o peansHOl kuaHm;

22) ymenne cBOGOIHO ONEPHPORATE TOHTTHAME: rpadme fvoEmae, ofparoes yeEk,
EOMITOSHITET §VHEID, mmeiuan JyHxiem, XeaIpaTHusas QyHEIHS, CTENSHRAN PYIKIRT ¢ Te-
ILIM TOXASATEIEM, TRHIOHOMETPHYECKNE (YHEITHY, 06paTHEE TPHTOHOMETPHYECKIE HYHELEN,
MORABATENBHAL | NOTApHMICCRan QYRKIME, YMEHRE CTPOXTh rpadary dvsrumil, BamoanaTs
mpeobpazosarns rpadmkos dyHxmmi;

YMEHHS HCnonbsonaTE [PApARA QVERIHN 115 MIY9elnd IPOUECcos T JanRc HMOCTeR TpH
PEINCHAA 34789 B3 APYTHX y9eDMELX TPEIMETOR B W3 Peanbmol MoiiHm; Bhpamars fopuynaMe
JABHCHMOCTH MERITY BETHEMHAMEL

YMERRE ca000THO OIEPHPOBETE NOHATHSME, YeTHOCTR DYHEIHH, DEpROIHYHOCTS HyHK-
LHH, OTPAHAIEHHOCTS QYHKITHE, MOHOTOHHOCTS (hYHRITHRE, IKCTPEMYM PYARIAR, Hanbounimes =
HaHMEHBITES IHAYCHIA fYRKIHE Ha MPOMEAKYTHE, YMEHHE TPOBOTHTE BoeIcIomanne byHEIHE;

YMEHHE HCTIOTR20BATS CROHCTEA | rpadhurs Gyuri 1 PEIICHNE YPREHSHHH, HCPABCHCTE
H 38789 ¢ NApAMETPaMH; HoDpasaTh B KOOPIHASTHON [I0CKOCTH MEOHECTRA pemensi ypas-
HOHHE, HEPABCHCTE H HX CHCTEM,

23) ymennme cBOGOING OMEPHPOBATS TIOHTHANE: DOC/SI0BATEILHOCTE, BPHMETHYECK AT
HPATPECCHs, FeOMETPHISCKAT Dporpeccus, SeckoneTHo YORMAOMAN TeOMETPHYECKAR nmparpes-
CHA; YMCHHC 3A7AB8TE NOCICIOBATEIBHOCTH, B TOM THCAS ¢ HOMOTIEI PCRYDPEHTHEX ropMy;

24) yMCHHE OIEPADPOBRATE MOHATHAME! HENPEpLIBHOCTS (yHEUME, ACHMOTOTH Tpaduka
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(i YHETIHA, TEPEAd it BTOPAn NPORIBOIHAR (IYHEIHE, recveTprEecki i dimssgecknll cMeic [po-
rponHOd, TeproeGnasEas, ONpeNeTCHHRI HIETSrpal; YMENHE HAXOIHT: SCAMITOTE! rpadin
dyHKIER; yMCHE REMIIC/ATE TPOHSEOMHELS CYMMEL, NPOHIBETEANA, SACTHOID W KOMII0HIHH
vrknE, HAXOOHTS: YPABHEREHE EacaTeAsaoit k rpadeiy Gy,

YMEHAE RCICIBIORATE MPOHIBOMHYI0 JUIH HCCICIORANIA hyHKIRi, TR HAXCOEAEHRL
HARTYITIETD PENTCHAA B TPHKIATHELX, B TOM SHCC cOUHATEAI-IROHOMITICCKIY H hI3HIECIITK
saA9EX, INH OTMPEALTEHHEN CKOPOTTH H YCKOPEHHN; HAROAHTL MIOMEATE H 00REMEL (JHryp ¢ L0-
MOIIEN MATETPaNs; NPEBOIHTE MTPHMEPE] MATEMATHISCKOTO MOETAPORANES ¢ TOMOLRE THp-
depCHIAANLEEN ypARRenn;

25) yMEHHE ONEPHPOBATE TIOHATHAMM: ROMILICKCHOE TMEII0, COTPRIEHHEIE KOMILISHCHEIS
TG, MOAYIE W APTYMEHT KOMIIIEKCHOID THC/a, (popraa SHITACH KOMILIEKCHED THeen (Moonel-
PHTECKAN, TPHIOHOMETPHEECKAR H anrefpaHueckas); YMCTh IPHTIBOINTE apAdnMeTHICCIAE Aeii-
CTEHA { KOMITIEKCHRMH "1 - IPABCITE TPHMEEL HEl0TE30BAKMA KOMILICKCHRIN THCC,

26) ymenne CEODOIHO CHEpHPORATL MOHRTHAMED CDRHES apEdMeTEIEcKDe, MEJIRINE,
HERGOILIISE  HANMENEIGE IHAHCHHNA, PAIMAK, NHCNEPCHS, CTANNAPTHOC OTRIOHCHAS LT Blali
COHIS TECOOBHX SARHEK, YMEHHEC HOCICAOBATE CTATRCTIIECRHE AAHENIE, B TOM HHCIIS C IDHME:
HoHHEM TPpehHUeCKI METOI0R H 3IEXTPOHHRN CROIETE, rpadHreck ACCIEO0EATE COBMOOTHRE
EAGTONeHED ¢ TOMOUEK JHATPAMM PACCOHBAHEE H MuHeRHOH perpeccHH;

27| vMEHAE HAXOTHTE BEPOSTHOCTH CODEITHI ¢ HCTONEIORERHEM rpadMIeckHy METO/IOR;
PEMENSTh JI/T8 PEImesis 854 hopMyITh CoReET i YMHORSLNS peposTHOCTER, dopMyTy o=
nol peposTHOCTH, (opMy Ty Fepaynnn, KoMOHHATOPHES GEETH K (BOPMYNIED GUSHHEATS BEPORT-
HOCTH peaibins cOORTHN; YMEHHE ONCPHPOBATE NORSTHAMIL eTyoaHHai BETHTNHA, PACOpOIE-
MeHHE BEPOATHOCTEN, MATEMATIRECKOC (AR, NECOEpCAS T CTRAHAAPTHOE OTKACHEHHE CIIy-
umiipof BeMHYHAS, DYHEIER PACOpPeIENcHAR © II0THOCTH PABHOMERHOTG, MOEAMTRIEHOND
HOPMATLAOT) PACIIPEAEIEHAT; yMEHES HEN0IEI0RATE cRoficTEA HIYUEHHEIX PacnperencHl 1
PEIIEHHE SANAT, SHAKOMUTEO ¢ MOHATHAMH, JKOH GoneITAN TEEET, MeTO/E! BRIDOPOMHEL HCCIe-
[OBAENE; YMCEHS IPHBCINTE NEMEPH NPOSBICHNA JARIIA SoAsIIEE el B IPHPOAHEN B 00
IEECTREHIEK HBACHAL

78) yMeRne CBODOHO ONEPRpURETE IOHATHAMA: TOTKH, TPIMAT, [LI0CKOCTL, HPOCTPAHCTRG,
OTPE30K, VY, MICCERH Yrom, EVIPAHEEI YOO, TpexrpasHEdl YPon, IepeteRaroiFHecd, rrapan-
MCBHERE M CEPCIABAIOMHEcH TPaMEe, TEPATNEENOCTE W IEpICHAHKYIZIHOCTR HpaMEEX H
IOCKOCTEH, VIO MEIRIY TRAMEDE, YIoT MeatEy TpaMol K IIOCKOCTRED, Y0 MEHITY TLAOCKD-
CTAMH, YMEHRE KCTIOTH30BATE NDH PeIICHRH 3318 A3YYEANEE (QAKTE B TeOPeMEl INTAREMETPHI,
VMEHHE ONEHHEATE PAIMEpE OLEKTOR B OXPYRAKHIEM MEDCS YMEHHS OTCPHPORETE NOHA M
MEOFOIPARERE, CETeHRe MACTOTPAHEAER, IDEBAIENLN] MHOTOFDAHITEE, TRFIME, NMHpEhELA, E-
Iypa i NoBEpXEOCTE BPariel i, [IHITHIP, KOnyE, TEp, cipepa, pasBepTE: MOBCPXH , CEHEHHE
KOHYCA B WHITHEAPG, NAPAIMENEERE OCH HH OCHOBAHMIO, COREHHE iapa, IoekoeTE, RACHINa-
wes ohophl, [DUMAIPA, KORYCH; YMEHHS CTPOHTS CeFeRRE M OTPAnHRS, HsoDpamaTs MEOTD-
TPAEHHKH, YR # LOBSPXHOCTH BPAMCHRA, % CETSTES, B TOM THCME © MOMOMBI0 ANEKTROH-
HEIX CPEICTE; YMEHHE IPHMEHNTE CBOACTEA TeoMETPHIRCKHA YD, CAMOSTORTEITRID POPMYIH-
PORATE ONPENEISHEA H3YY2EMETX GHTYD, BELIBHTATE THIOTEIL O croHCTEAX H MPHIHAKEK TCOMET-
pHIECERK (PHTYP, 0G0CHORBIBATE KIE OUPOBEPTITE HX, yYMEHHE NPUROTHTE KAACCHGRRAA fH-
rYp N0 PERTHYHEM IPRZHARAM, BAIIOMIATE penOxonMELe LOmGTHETE RS I0CTPOCHHA,

19) ymemne crofoIHO OREPAPORATE MOEATHAME: MI0ILRIE tharypel, ofiben GUIYpEL, BEAH-
MHHE YA, PACCTOARNS OT TOWKE /10 MIOCKOCTH, PACCTOSHHES MEIy IPHEMEIMHE, PACCTORHHE
MERAY IMIOCKOCTAMH, NIOITATS cehephL, TIOMAT, TOBEPXHOCTH NHPAMIIEL MPHIMEL ROHYCH, 3=
neEEmpa, oftes xyba, IPEMOYTOILHOTO TAPLILTEISITHIENI, OHPAMETEL, TPRIMEL TEAMEAPA, KO-
HVCa, MIAPE: YMERHS HaXoauTs OTHOMSHHE ofisemos nonoBHeE HETYD;

30) yuense caodoIH0 ONePHOBATE MOHATHMMEL JBHMKEIHE, MApLTIETEH B TIEPEHOC, CFM-
METPHA HA MIOCKOCTH W & NPOCTPAHCTBE, [OBOPOT, npeofpasoRaHES HOaaGH, NoTo0HRE -
FYPEL YMEHAE PRCOOYHARITE PRAHED H nofofHse GATYPEL B TOM SHCNE B NPHPOOE, HCKYGCTES,
APKHTCRTY]E; YMEHHE HCIOALIORATE FEOMETPHHECKHE OTHOMGHHE, HAXOIHID reOMETPHTCCKHE
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BETIRELL (ATHHL, YD, IIOMAHE, 0FheM) NP DEENEH 200EY W3 APYTHY YHeGHEN IpeIvMeTon
M M3 PeRTBRHOH BHIHH,

31) yueswe cBOGOTHO ONEPRPMIBATE IOHATHAME TPAMOYTOIEHAR CHOTEMA KOODIHNAT, Hek-
TOP, EOOPUHHATHN TOYKH, KOOPIEHATEL BEKTOPA, CyMMA BEXTOPOH, TPOHIBEICHHE BEETODA Ha
FACID, PENIDEEHHE BEKTOPR N0 BaIEcy, CRATSPHOE NPOHIREIEHHE, BEKTOPHOS MPONIBENCHIE,
¥POI METY BEKTODEME; ¥MCHHE HCTIONBIORATL BEKTOPHEE B KOOPARHATHEN METOT 7R péms-
HHE FEOMETPUTICCEAN TANAY B 38004 NpyrEx Yuehaey Hpeitieros; CnepipoRaTh TOHATHAMH: MAT-
puna 2 x 2 | 3 X 3, onpelenuTeN: MATDHITN, TeoMeTpHEecK cypcT OOpPEIETHTER;

32) yMEHHE MOJSTHPOBATE PeANBEBE CHTYAIEHE A& A3HKS MATCMATHEN: COCTARIATS BRI~
HCHEA, YPABHEHHH, HCPABEHCTHA H HX CHCTEMBI IO FCIIORHTG 3aZaTH, ACCISI0RATE NOCTPOCHEEE
MOAETH € HCTOMBZOBAHAEM sUMapatd anre(phl, HOTEPOPeTHPORAT:H MONYICHHEI pesyiILTar;
CTPORTh MATCMETHUSCKAS MOJENH C NOMOIEH) MOOMETPHYSCKHY NOHATHA M BEINYHH, PenTaTh
CRIZAHHEIE C HHMH IPEXTHYSCKHE 3AI89H; COCTABNIATE BEPOSTHOCTHYE) MOZENS K HETEMIPETHPO-
BETE OMYYMCHARH PEIyIRTAT, PEIaTs TPRKIATHWME 3a/a9H CPeACTREME MATEMATHIECKOTO SHE-
TTHG3A. B TOM HCe COLHATERO-SKOH0MITECKOTO M (JHINNeCEOr0 XapaKTeps;

33} ymenne BEOHPATE HOMXOIAIMEE METON JT8 PeIIeHEA 789K, MOHEMAHNE IHAYHMOCT
MATEMATHRE B HEYICHTH NPHPOAHEX # 0OMECTACHHAR OPOIECCOR B RICHEH; YMEHHE PACHO-
SHABATE NpeABTCHEG SARCEOE MATEMETHEH | HCEYCCTBRL, YMOHHAS NPHBOIATE I'I'['II-!I'HEEPI-'I! MATEMA-
THHCCKHX OTEDETHA POCCHIECKOH B MEPOBOH MATEMATHSECKOH HEyKH.

3.3 MNPOGECCHOHAILHO OPHEHTHPOBAHHLIE:

OK 3. Anamsnponars pafodys CHTVALURIO, OCYLISCTRLTIE TEEYITHA B HTOTOREIN KOWIPOIE,
OLEHEY B XOPPEXIHIC COOCTBERADH ISSTEMLHOCTH, HOCTH OTRETCTREHROCTR 38 PEIVIETATE CEoei
paboTeL,

OK 4. Deymecrsasts nopck nadopmamms, reofnozamoll Ima shexmmERore SHmOTHCHLL
mpodeccHoR AR R TaTa4.

OK 6. Paborars & komange, sddexmero 00maTes ¢ ROIICTAMH, PYKDBOSCTROM, KIEEITAME,
IIK 1.3, Ohopmnsts PerHcTpanAoHHbie KAPTOIKE | CO3MABATE DAEK TR,

TIK 1.5, OcymecTRInTs KORTOM, S5 TPOXORISHEEM 0Ky MEHTOR.

IR 1.6. Omnpeansts RCUCTHSHEYIO HOKYMEHTAINK A1PECATAM C NPAMERCHEEM CORPEMEHHRD
BH OO DPTAMHINNAOETOH TOXFHEH,
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5. VCIIOBHA PEATHIAIINHA MPOTPAMMbI
OBIIEOBPA3ZOBATEIHOM MACITATLIMHBI

S.1. Ing peamsammd  OporpaMyMel  odmeodpaieraTesHOl  OIHCOATUIHEED OReIvoMOTPEHD
CHaNYIOMESe MoMeIIeRae:

"
L ]

KafmmeT « MaTeMaTHIY,

ocHAMCHALIH ofopyIoBamHAeM:

NOCAOYHRE MECTa [E0 BOIHYSCTRY ﬂﬁ}’%lﬂl!‘lﬁdxﬂﬂ__'.

pabotice MECTO NPENOIABATEMNS,

EOMOMSKT yuchHO-HArMANERE nocobmit: CreHasl «OCHOBHRIC MATEMBTHYECKRS
popmMynere;  KDOPMYIE  TPHTOHOMETPHRY, 4CROHCTRA  TPHFOBOMETPHYCCHEN
dyexomiiy; «Muororpamsmray; «Bexroper CyMua sexTopony; KoMimest epresmoro
ofopymomares H OpeEcmocofnenmd; Habop mpospaLt reoMeTpRUecEEX ETYVP ©
CESRCTTHAME

KOMOACKT MICETPOHHBIX BRACOMATepHazed: Hatepakrwsandi maraansedl  RoMIDTE:
wANrelpn M HAYATE aHANHIAR, HHTePAKTHRHBOT HAMMAAHRE KoM «f EoMeTPHAY

SANAHNE QN8 KOETRONLHED paboT;

HPOHECCHORATRRD OPUCHTEDOBAHERIE 3AMAHEL,

METEPHAAL] JHIAMETE,

TEXHHAECKHME CPEOCTRAME 00y TeHnm;

- yugbHRo-MeToTRUecKHl Komiere (¥ ME) npenonasatens;

- ENGOPMATHORHO-KOMMYTHEATHRALIE CPeJCTRA,

- IEPAEHO-3BYROBEIE Hoco0Rs;

- KOMIIIEXT TEXHEMCCKOH JIDEYMEHTAIME, B TOM YHCNE OACIOPTA HA CPEICTEL obyucHES, HH-
CTPYKINH 110 HX HCOOTE30BANHI0 H TCXHHRE Ge3nmacHocTH,

Janna

Balimorexs, WHTATLEED 340 ¢ BRINOIoM B cers Metepaer,

5.2, HadopManmnoruoe o0ecneqeHine peansaliim npor parme

£.2.1. Denobinie DEIATIRIC WETATIG

1. bammaros M. H, Mearemaruka: y9ed 008 cTVA VIPeRIEHENHA CpeNHEre NpopeccHOHATEHOTD
obpazopamaa/M. M. Banmvaxon, — 6-¢ Hanamee., crep. - M. Hapgreascrmi nesrp ¢Axane-
atern, 2019, — 256¢. Texer: RemocpegcTReHHENT

Bammarkos M. M. Maresarwra: samawmex: yuef. mocobme gns eTya.  yupewmJcHER

epennpinp.obpazosanns’ M.H. Banmaxor, — 5-e g3, crep, - M. Manatemcrnil ey «Axa-
mesas, 2020, — 416c. TexeT: EemocpeacIBCHHALLH

5.2.2, TononHuTehHBIE HCTOTHIEH

s ofyaaiompxca

1. bamvaxos M, H. Maremarixa: anrefpa & Havamg MaTeMETHUECKOND SHLIESH, FEOMETPHA:
Chopaex sagas npodensaol manpasnessoctd: yued. [Tocofue i CTYZEHTOR TPOfECCHOHANL-
HEIX OOPA30BATENRARX OPTARAZANR, oCBanBAOTIEY Hpodecean H cnetHamsocTn CTI0, — M.,

2020. -

208c. Terer: HENOCPOOCTBEHHBIE

Hurepaer-pecypor

www, foior, edu, ru (HedopsansosEke, TPENHPOBOYHEE H KOHTDOMRHEE METEPHATH)
www, school-collection. edu. ro (Fimsan xoanexmm dponkx obpazoEsTENEHEK PECYDCoR)



https:/examer ru/app/intro/desktop ([TepeonaThHER NIEE MONTOTORKH K JKI&MEHY T o ydam-
TITANCE )
hitps:/fvandex. rututorfsubject/ Tsubject_id=2 (TperHpoBoHEe BAPHANTE A NOATOTOBKE K
Era-2022)

httpe:/fechool. yandex. ru/lessons/ Pelass=10fschedule (Huackc-myonn)

6. KOHTPOIb H ONEHEA PE3YILTATOB OCBOEHHA
OBIEOBPA3OBATEILHOU THCITATIITHHLI

Tpedsteninpie peapabmamst oGy en s

Memodsr oUERKL

1) BNASSHAE METOIAMY JOKAIATENECTE, AMTCPHTMAMH PEINSEHA 1a0a'T,
yMeRHEe HOPMYIMPOBETE CNPENCICHNN, RCHOMEL ¥ TCOPEME], IPHME-
HATE HX, TPOBOJHTE JOKEIETELHEE PACCYIEICHNA B X0 PEIISHET 3a-
J1A;

2) VMEHNE ONEPAPOBETL TOHATHAMK: CTENCHE THOTA, TOTADEDM THO;
YMEHHE RETIOTHEATE BROHCICHRE SHIGeHET 0 IpeolPa30Ban Bhe-
HiEft co crenepsME H morapminaMi, OpeodpasosaEne ApohHO-PaHEe-
HANMEHEX BMPAKCHHH,

3) ymerHe OUePHPORATE MOHATHIMH: PAEHOHATRHELE, HPPAIHOHATSHEIL,
IOKHASATENBHRE, CTENEHHEE, TOTAPHOMHYECKHE, TRHMONCMETPHICCKHS
YPABECHHEE H HETRIBEHCTER, HX CHCTOMEL,

4) YMEHRS ONEPHPORETS TOHITHSMA: (JyYHEIEA, HeNPePEBHAR iy KM,
HPOHIBOIRAL, Teproodpatnad, ONpe/eNennLIil HHTCTPAN; YMEHRE HAX0-
IATE MPOMIBONELE 3MeMEHTAPHEN (HYRERS, HCHOMbIYH CHPABOTHES
MATEPRATE MCCICHOBATE B TpOCTEHIMEX cnywasy QYHRIHH Hd MOHO-
TONHOCTS, HELDIHTE RAROOIELIHS B HAMMEHENTNE IHASEIHY (IyHKIH,
CTPROHTE rpml‘ll:lﬁ‘ﬁ MHOTOUISHEQR ¢ HCNOREIOBARIIEM AITMARET AATSMA-
THHCCKOTO AHANNIA; IPHMEHATE NPOHIBOAHYHO TPH PRINSHAE $40a9 HA
IBEKEHRE, POIMATH HPAKTHRO-OPHEHTHPOBANNL AJAGE HA HauboNk-
He B HAAMOEBIIHNS SHASEHHT, Ha MaXCKIIeHNH e TVTH, CROPOCTH | YOKRO-
pEHHE;

5} yMeRne OUEPEPOBATE TIOHATHAMA: PAEOHATLEAL {yHKIE, NOKA3E-
TensHAL BVHKNNS, CTencHHL (VEETRT, JorspHisMudeckas QynEms,
TPHIOHOMETPHHCCKES (GYIKITAR, 00paTHbe QYHKIHN; YMEHHS CTROHTE
rpadmks W3y eHRE QYTRTHE, HOTOABI0RATE TPAQHKE 1K HIYweHHA
MpONeccon W SARRCHMOCTeS, TIPH PeImeHNy 38y B3 Apyrax yIefHeX

PEIMETOR W 34189 M3 [CAMbHON SHIHE, BEPAKATE DOPMYIaMH 3aBH- |

CHMOCTH MERTY BeIHHHHAMH,
6} yMene POITIATE TeKCTOHER 3AMAYH PAYHLIX THIOS (B TOM THCIC HA
MPOLEATE, J00K H 9ACTH, Ha MBHACHRE, paDoTy, CTORMOCTE TOBAPOR A

YOIy, HATOUE, 3R89 13 o0NacTH YIPEasIeHAA IHEHR0ME i CEMeHIEME |

HEARCAMI); COCTARINTE BEIDAMEHHN, YPABHCHNA, HOPARGHUTEA H HX
CHOTEME! N0 YCIOEWED 3aFATH, HCCHEADRETh JIDMVHEHO0E DCIICHHE H
DUEHREETE DPERIONOI0THOCTE PESyIETRT0E,

7) YMEeNHe CHEPHPOBATE NOHETHRME: CPeiHee APEDMOTHHOCKOE, MeIk-
Ara, TANGONEINES i HAEMEHLIIEC IHAYCHAA, PAIMAY, NHCIEPCHA, CTAH-

| HAPTHOS OTENOHEHHES MHEINBOTD Haifopa; YMEHHEES HIBACKATD, HHTEpIpe-

THPOBATE EHOPMALIED, TPENCTARICHHYIO B TalTHTIAX, Ha JHATPAMMAK,
rpafEKEK, OTPANMIONYE CcholCTEA PCAMTBHRMX NPOECCOS H ARICHEE;
UPEACTARIITE HEDOPMALHEO ¢ TUMOITEI0 TAfJMI H THATPEMY; HCCICIO-

- Onemxa peaynnTa-
TOB YOTHER OTBETOR,

| pemesns  IpEMEpOs,

aanEy {8 TOM HHCIE
npodeccHoEATEHO
OPFEEHTHRORAHH B},
KOHTPONBHE pador

- DUEHEKL PE3VILTATOR
CAMOCTORTENEHON pa-
DOTH,

- TecTRpOBAHAD

- [enwxa peIvARTE-
TOH BRIMOWTHEHRHA
TTPAETHHECKIY paboT
- Dhecneprioe Habmo-
DCHWE  BLEIONHCHIE
NPARTHUECKEX padoT
- DuaameH
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BET: CTATHCTHUECKHEE JAHHBE, B TOM HHCTS C IPIDMEHEHREM Mahaie-
CHEEX MCTOOOR I JACETPOHHEEDN CPEACTR,

8) YMEHEE ONEQAPORATE NORSTHAME: Cayainsiil onerm o cayealinoce co-
bLiTHE, DEPOATHOCTS SV EiH0rD CODLITHA, YMEHHS BEMHCIIITE REPOAT
HOCTE ¢ HEOOMRI0RANASM IpadEIeCKEY METOI0E] HPHMEHATE HOpMy s
CAOMKERHA H YMHEOESHEL BEPOSTROCTRI, KoMEHHATOpHEE DAKTS! H Qop- i|
MYTHL TTPH PEMENHE 33047, ONCHHBATE FePOSTHOCTH PeaibHEL COBL-
THAH: YHAKOMCTRO CO COVIAHHRME BEeNHYTHHAMH, YMCHHE OpPHBOATE
TIPEMEPE] TPOABREHEA FBKOEA GOMBIHY YHCel B NPHPOJHEN H ofie-
CTRCHHEIX ABMSHEDX;

) yMEHHS DESPHPOBATS DONSTHAME: TOUKA, OpAMAA, IUIOCKOCTE, Hpo-
CTPRHCTRO, MBYTPAHHEN ¥IOA, CRPEINNBAIOIIHECT DDAMEE, TTAPAITTCh-
HOCTE i MEPIes[EKYIRPHOCTE TRAMEX B IVICCKOCTCH, YTOA MeEay npa-
MEIMH, YOI MEATY OPAMO H [IOCKOCTRED, YT0I MEHTY N0CKOCTAME,
PACCTONHAG OT TOUKHA 10 IUEOCKOCTH, PRCCTOAHNE MERITY HpEMhIdH, Pac-
CTORHEE MEHUTY [ITOCROCTHMN, YMEAHE HCTONRIORTE (PH PEMIeHENE 3a-
ZAY HIVICHHEE KT ¥ TEOpeMBl IIAHHMETHNA; YMEHHE ONeHRBET:
perEMEpEl G REKTOR OKPYRAOLICTS MHEpE;

107 ynreHpe OMEpHPORATE NOHATHAMHE: MAOTOTPEHAAE, CCYEHHE MHOT0-
FPEHANKL, YD, NApaiIeneIane, OpHIMa, THPAMEAZ, PETYPA H H0BSpX-
HOCTE BPAEHEY, TAMHELD, KOEYC, map, ciepa, ceserns durypm spa-
MeHES, IIOCKOCTS, KACAIONIascs cfepsl, UHTHAOPA, KOHYCH, LA
OOESPXHOCTH [INDAMEITEL, MPHIMEL, KOHYCA, IHIHHIDE, nAomags edepnl,
pOBEeM Kv(a, IPIMOYTIVIRHOND MADHLISNSIHITSEL, MHDaMBIEL, NPHIMES,
MHLTHETPS, KOHYCR, MAps; YMeENe H3olpusirt MEOTOTPANNENE H [0
BEPNHOCTH BRAMERN, WX COTEHAS OT PYVRHE, & MOMOLILID ePTeRHED Hi-
CTPYMEHTOR H 3ASKTPOHHEIX CPEJCTR] YMEHHE DACHO3HABATL CHMMET-
PHIO B OPOCTPEECTES; YMEHHE PACIIOIHARATE IPABENBHEE MHOTOTPAH-
FITIREE,

iE 11} ynmense OTEpRPOBATE DONSTHAME, THHSCHHE & NPOCTPAHCTRS, [O-
g Jpbasie GETYPS B OPOCTPAECTRE, HCNONRI0RETE OTHOIIEHAS NADIEANGH
{ moBepxHOCTEH B 00LOMOE TOTOOHED DETYD ODH PEITCSHAN 3THS;

12} ymeHRS BEHHCAATE MEOMETPHISCKHS PETHMANED (UTIHA, VIO, M-
AL, OOBEM, [ROIE HORSPXHOCTH ), HOMONEAYE HIVICHHEE DopMy Ikl
H METOE;

13) yMeHRAE ONEPHPOBETh MOHETHAME, [PSMOYIOIBHAL CHCTSMA KOOD-
OHHAT, KOOPEAHATE TOWEH, BCKTOP, KOOPAMHATS! BSETOPR, CERALAPHUC
NPOHIRENEHHE, YTOI MEXIY BEKTOPAME, CYMMa BEKTOPOE, IPOHIBIIC-
HHE BEXTODA HA YHCAD; HAXOZHTE ¢ NOMOIIEI} H3YUCHERIK QOPMYI KO-
OPIHHATH CEPCIHHEL OTPE3KA, PACCTORHAE MERIY ABYMS TOUKAMHE,

14) vseHme BRHpETs Moo E BV EH R METOM TS DETTSHEN 8-
[AYH, PRCAOHABETE: MATEMATHCCCKHS QAEKTNI M MATCMATAYECKHS MO-
OETE B OpHPOIHEX H 00MecTECHAL SBNEHMEY, B HCKYOCTRE, YMEHHE
NPHEHATE TPEMEDE METEMATHISCKEX DTEDPEITHE poccuiicro# # MEpO-
BOR MATEMATHYSCKOHR HAVEH.

Ha yroyondmuon ypoRHE:

1 5) yMeHHE OMEPHPORATE TOHATHSME! OIPEECISHHE, AKCHOME, TEOPEMA,
RIRICTERE, CEOHCTBO, NPHIHAK, JOKA3ATELCTRO, PABHOCHILELE (op-
MYIHPOBKH;, YMeRHe GopMyIMpOBATsL oBpaTHOS H IPOTHBONOMOMHOE
YTREPREICHHE, NPHBOARTL OPHMEDH H EOHTPOPEMEPLI, BCIONLIOBATE




HEHH TIPH PCIMSHHH 38189, ONEHHBATE TOTHISCKYH) IPASHIEHOCTE Dac-
Yy aeHnil;

16) YMCHHE OTISPHPOBATE NOEATHAME: MEO/ECCTBO, TOIMHOHEC TR, Ole-
PAIME HAY MHAOKCCTBAME, YMCHME HCNOIBMOBETE TEOPETHRD-MEQKE-
CTBEHHLI ANMSPAT L1 ONHCEHME PEANRHEN TPONECCOE W ARTCHRN H
IpH PECIEIINE IGMAT, B TOM HHEAE W3 JPYIEX yaeduen npeIMeTon;

17) yMenne ONEpPHPOBATH HOHNTHAMA: rpad, cnmmsdi rpad, nepeso,
LHEL Ipad HE IAOCKOCTH; YMEHHE J4ARATE W OUHCLIBATE Tpajer pas-
JHYHEMHA CHoCo0aME; HCOOAE30BATE IPADL] MPH PelIeHuE SaNay;

18} ymenge ¢pofOIHEO ONCPHPOBATE MOHATHAMH: COYSTAHHE, OEPECTa-
HOBES, THCNO COYETAHRN, THeI0 DepecTaHoBoR; DuHoM HeromoRs; YMe-
HAE NPHMEHATE ROMOHEATOPHEES QaKTE! B PACCYRISHEA LIH PIGeTH
SA7E;

19) yMcHEC OEPHPOBAThE IOEATHAME: HATYPATRHOC HHOTO, NEI0
GHCHD, DETATOR 10 MOAYIO, PAMHCHATRHOE THCI, HPPAiHOUANLHOD
THEAG, MAOIKSCTES HETYDAIBHEDX, NE/TE, PATHOHRTEHELR, JeHCTRHTS b~
HEIX UHCEI, YMeHHE HCOONE30RATE MAIHAKE JeIHMOCTH, HARMEHbITHI
o nennTens v EANMeHBIDe: ofInee KpaTHoe, amropHTM ERKmina
TP PELIEHNH Ia5AY, JHAKOMCTEC ¢ PRINTTHEME ICIHNHOHARIME CHCTE-
MEMHA CYHCTEHH,

20) yMenHe cROGOIHO ONSPENOBATE HOHATHAME. CTEMCHD ¢ WSIbIM [0~
WalgTelios, ROPSHDL HATYDATRHON CTENEHH, CTETICHE © PAILMOHANEHEDR
MOKASATENCM, CTeneHbE ¢ AeHCTERTEARIEM (BCIICCTRCHHRM ) NOKIRETE-
meM, DorTapedM 9HCTA, CHHYC, KOCHHYGC E TEHISHC HPOHIB0IEEOCO
ST

21) ymeHENe ONepEPOBATE TIOHATHRMHA: TOMIECTRD, TKISCTRCHHOE PG~
obpaIonanye, YPEBHCHUE, HEPARCHCTRO, CHCTEMA VPERHCHMN # @epa-
BEHCTE, PABHOCIILHOCTE YPHRHEHH, HEPABSHCTS | CHOTEM, PRIMOHATh-
HElS, HPPELHCHAILHLE, IOEAIATENsHEE, CTCOCHHEE, NolapHdMrye-
CEHE, TPHTOHOMETPHYECKHE VPABHEHHES, HEPABCHCTES | CHOTEMEL, YMe-
HHE PEINATE YPRRHEHHS, HEPABEHCTRA H CHOTEMEL ¢ HOMOIIERY PaiIHg-
HLIX [IHEMON; PEINATE YPSEHEHHH, HEPARSHCTIA B CHCTEME] © APAMCT-
pOM; NPEMEHSTE YDABHEHAA, HEPABSHCTRA, HX CHCTCMB] JUIA DEINeHHA
METeMATHISCKRE 4109 H 3873 B3 PAsTHHLX 00macTell HayxRs & peank-
Hoft AHIHA;

27) yMeHHe cRoDOIHO COEPHPOBATE HORATEEMH: [Ppatur hymswy, of-
paTHAS (VHEDHS, KoMuoonina gyEmme, manefinan GyHKIME, Keajpa-
THIHAA (YHRIH, CTENCHARE JYHENHT ¢ DEIEM IOKE3ETENEeM, TRHT0H0-
MeTpHuecENs PyHEUHE, ofpaTHie TpATOHOMETPHYeCKHE {IYHRIHN, 00-
KA3ATCILHAR 1 AOTAPHQMATECKAS HYHKIHN, YMEHEHE CTPONTE IPAfHER
dryHKEIER, RETOTESTE Tpecipasonstus Ipaduron v HmmHii,

YMGHHE HCIOIBIOBATE rpadurn dymeni A8 E3VIeRns IpoIeceos |
IHBMACAMOCTER OpH PEIIeHHH 38884 13 APy THY yIe0nEx IpeimeTon H i3
peanspoll EHIHK; BRPARATE (OPMYTAME JARHCHMOCTH MERTY BeNHHE-
HAME;

VMEHHE CBOGOIHD OIEPEPOBATE TOHITHEAMH: JSTHOCTE (WWHKLINH, TIepH-
ONAYHOCTS (HYHIIEE, OTPEHNSCHAOCTE (YRR, MOHOTORAOCTD BYHE-
(EH, IWCTpEMYM DyHEimH, HaHDONLIIee H HAMMCHBME: JHATEHEL
IYHETOH Ha T[OMERYTRE, YMeHRS TPOBOIATE HeCTENORAHHEE dyHKIHY,
YMCHES HCHOIRI0BATE cBoifcTsa n rpafuky QyRkoEl g pemenws
YPaBRHCHHI, HEPAREHCTS W 38a9 © IApaMeTpaMH; H3o0pamar: Ha Koop-

MHHATHOR MIDCKOCTH MHOMSCTSA PEIISHHEE ypaswenyil, HepanencTs o
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HX CHCTEM;

29) yuenie cBO0OIHD ONSPHPOBATE NOHATHAMA: NOCIST0BATEMBHOCTE,
gprpMETHEECKAS NPOTPECCHE, TEOMCTPHYECKAR IPOTPecCEHA, fecKo-
HETHO YORBAKNIAS MEOMETPHICCKAA POTPECCHE; YMEHHE SAAABATE 10—
CHSORATENRHOCTH, & TOM MHCHE & IOMOLIRE DERYPPENTHEN HOpPMYN:
24) yMeuwe OUEHMpOBATR NOHATASMIE: HENpepEHOCTE  QYHKIHM,
ACHMUTOTH Tpeduka JYHKIHE, NePBAs B BTOpas NPOH3BOIHAH fpryHs-
OHH, reosmerprdeckril ¥ demmacckini oMEICl TpoHIBOIHOH, neprood-
pasHas, ONpefelenHLi HETCIPAT; YMERNE HAXOIHTE SCHMITOTEL IDa-
dika (PYHKIHE; VMCHHE BAMACTSTE DPOH3IBOIHERS CYMMEL HPOH3BCOC-
HHE, TRCTHOND B KOMIOSHIER YASEAH, BEX0/HTE YPABACHAS KACATCE-
Holt & rpadExy QyHrEn;

VMEHHE HCNOTEI0BATE MPORIBOIHYIO JUIH HCCTHeOBAHNS (ryxiiit, nist
HANOEISHAA HERIYIONTO PEMMEHHR B MPAEILTHE, B TOM YHCAE CONH-
ANEEO-DKOHOMHTECKAY B PHIMYCCHENX TA0AYNY, NG ONpenceHE cho-
POCTH H YCEODSHNA, HAXOTATE MIOMANY K ofbeMil DHCYD ¢ oML
HHTEFPAIA; MPHBOIHTE NPHMEPE MESTEMATHYECKOTD MOTENHPOBANNA ©
IChONIEG AHdpepeRIHATLHRE YPaRHERAH,

25} YMEHHE ONEPHPOBETE MOHATHAMHE! KOMITISRCHOE THCH0, COMPIEsH-
HEIE KOMIINCHCHEIC SHCNa, MOIYIL H SPryMeHT ROMOASKCHOMD SHCR,
dopMa aHeE KOMILIEKCHRX SHCCH (TeOMETPHYECKAL, TPHIDEOMETPH=
SeCKAR W ANTe0parmIecKan); YMeTh MPOHIBOIRTE apRgMeTHIeckre aeii-
CTEMA G HOMINIEHCHRMH THCAEMH, TPAB0IETE ThEMERE HOMGAEICHETHY
KOMTUTEKCHEDE THCET,

26) yMEHRE cBOGOIRD CUEPHPOBATE TONSTRIMN: CPSIHES ApRpMeTsTIe-
CROE, METHAHA, HAMOMIRIICE H HaHMeHEINES SHATCHEY, PAIMax, THCIED-
CHS, CTAHZSPTHOS OTKIOHERRE O OMMCANEA SHCIOBLI AAHHLX, YME-
HHEES HCCHCAOBATE CTETHCTHIECKHE JAEMEE, B TOM YHCE & IPHMEHCHHCM
rpaHeckn METOOOR H INCKTPOEHEN CPEACTE; TpafHIecy Hoeasno-
BATH CORMECTHEE HADMGONCHHMS ¢ MOMOIEH JHATPEMM DacCCHBARRA
minelinoi perpeccHn;

27) YMEHHE EEXOJETH BEPOATHOCTH coOETEI ¢ menonssaEanmen rpadu-
GECHEN METOIO0B; TPHMEANTE AT PEIlesms saqad Hopsyisl CloKenHa
H YMIIOESHAS BepodTHOCTER, dopuyiry nomE0l seposTROCTR, fopayimy
bepayum, KOMOHHATOPHERE DEETE H QOPMYIE;, OLEHRRATE BEPOSTHO-
CTH peadbHBX COORTH, YMEHHE OMEPHPOBETE TOBRATHAMA: CHYHaHHAT
BOMHMHHE, PAcTIpeene e BEPOATHOCTER, MATEMATHIECKOE DKM ISHAT,
LHCOCPCHA H CTAHIAPTHOS OTRICHEHHS COyuaiHoH ReHIHHL, (YRR
PACHPEICTEHEN B NA0THOCTH PABHOMEPHOID, NOERATEIEHOTO M HOP-
MANEHOTO paclpeleneRil; yMeHHe Horonbi0saTE CRORCTRA M3 YYeHHE
pacnpeatieHnft 104 pelIeEas HATaT; SHAROCMCTEO & NOHATHAME: 80H
GOAnINEX HHCEN, METONR BLIGOPOTHE ECCIUI0BAHNN, YMENHE IPHE0-
THTE MPEMEPE NPOAIENAS TK0EA GOIbLIIEY MHCWT B TPHPOIHEDN B 0b-
[IECTREHHED SRTCHHL

28) yuMeHHT CBODOIHO DNSPHPOBATE NOHATHAME, TOTHA, OPEMEA, [MI0c-
KOCTR, POCTPARCTRO, OTPEIOK, My, NACCKHR YT, OEYTPaHHEN YTOM,
TPeXIpaduLEl YToJ, NSPEceRAIONMEc, MaPAIIILILE I CEPCIIHBII0-
[MHecd TPAMEE, NAPATENSHOCTE H DEpueHnEyIspHocTE TPaMEX H
MIoCKoCTEd, YIoa Memdy UDAMBIMME, YT MERIY UpSMel B ID0CK-
CTBED, ¥TOIT MEHAY [HIOCKOCTEME, YMEHHE HCNOMBICHAThH IPH PemcHy
2aiaY BIveeanbe HAKTR H TEOpeMbl IMAHAMCTPIH, YMEHNE OHEHPRATL
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marm

pasMepll 0OLEKTOR B OKPYRARIIEM MEpE, YMCANE ONEPHPOEaTh MOMHE-
THAMH; MEOTOrPAHEHE, CeuSHHe MHOTOTPAHHHKS, NPABAIBHER MEOTO-
TpaHHEK, DPEIMA, UNpaMELg, (HTYPE B LORCPRHOCTE BRAIEHAA, TH-
HHZIP, KOHYC, WEp, cepd, PEIBEPTEA NOBCPXHOCTH, CEHCHIA ROy A
IR THEARS, TTRpanaelbHES QO HTH OCHOBRANAK, CeUeHHE LIADA, TIH0C-
KOKoTR, KACAONAACH ofeps!, [HTREADE, KOEYCA, YMEHHE CTROHTE Ceue-
HAe MEOTOPAREARL, A300PaMATE MEOTOIPAHIHER, (RTYpEl B DOBepX-
HOCTH BPENTCHHS, HX CCcHAL, B TOM YHCAE ¢ NOMOMED AISKTPOHHBIN
CPEIICTR; YMEHEE IDHMCHATH CHOHCTES TEOMOTPHISCKHX PHTYD, cHMO-
CTOSTENBHEG (OPMYMHPORATE ONPEASENS AIYTAEMEN QHIYP, BLEH-
AT FHIOTEIR 0 CRONCTRAX H IPHIHAKAY TeOMeTpPHIeCKEX (aryD, ofioc-
HOBRIEATL WIH ONPOBEPTETh HX; YMEHES OpPOROIHTL ENACCHHEATTHI0
uryp Mo PAsIHHEN NPI3HAKAM, BEIOTIUTS Re0o0XomHMEE J0TI0IEE-
TEILHEE NOCTRORHHA

39) yenme ceobOHO ONCPHPOBATL TORATHAME MIOMAL, QETYPEL
offkeM GETYPH, BEMHUEHE Y718, PACCTOAHHE OT TOMKH JO ILIOCEOCTH,
PACCTORHES MERVTY TPAMEIMEA, PACCTONHHS MERTY MIOCKOCTAME, TA0-
AT Chepsl, IINIATE MOREPXHOCTI IMPAMITIEL, TIPE3MEL, KOHYCE, 1TH-
THEIpE, 00neM KyiE, NpEMOYTOIBHOIT TapalcnelHieds, IHpaditisl,
[pEaNs, THAHENDE, ROAYCA, TNEPA; YMeHH: HAX0/MTh 0THOIISEHE ofm-
eMOB IoA0DHER GHIVP,

300 yMeHRE cnofomHO OUEPHPOBETH OHATHIMI: JRHKEHEHS, T8paiicIb-
HEI HepeNos, CHMMETPES Ha TNOCKOCTH H B NPOCTPAHCTEE, MOBORIT,
npeobpasosanne NoJetns, noaoGuee GUIypEL YMCHUC PACICIHARATEL
papmEze ¥ Hono0HEe QUIYPEL B ToM HHCHS B UPHpoas, WCKYCOTRS, ap-
KATEKTYPS; YMEHEE HeMObI0SITE TeOMETPHEECKHC OTHOIIEHHE, Haxo-
JIETE MCOMETPHIECKRE BETHURHED (UTHHA, YT, IUICHLAITE, oObeM) NpH
PEmICHNE 38784 K3 ADYTRK YIeOHBIK IPE/METOR M 13 PeAmEHOH HOHE;

31) ywenEe ceoOOIHO ONSPHPOBATE DOHNTHAME: OPSMOYIORHAE CH-
eTena KOOPAMHET, BRETOP, KOOPAHHATE TOWEH, KOODIHHATEL BERKTOPA,
CYMMA BEKTUPOB, IPOHIECOSHAS BEKTOPE HA HHCMO, pasNO#EHHE ECK-
Topa 1Mo Geddoy, CRAIAPHOS NPOAIBEICHAS, BEETOPHOE [IPOHIBENCHAC,
VIO MERY BEXIOPAME; YMCHAHS HONMNTRIORETE BEETOPHEIH ¥ KOOpIH-
HATHBIE METOL JUIA PellCHAL recMeTPHIRCEEN SaJa4 H 380aT ApYTHR
yeefiax TPEIMCTE; CIIEHPOBATE IORSTHAMH: METPHIE 2 X 2E3X3,
OIIPEEIIHTE b MATPHIIE, TEOMETPHTOCKHH CMBICT OOpeEuITelE;

32) YMeHFE MOTEARPOBATh PeAThARIE CHTYAITEN HA A3LIKE MATEMATHHH,
COCTARIATE BRDAMCHAH, YPABHCHAL, HEPABSHCTER H HX CHCTEMEl OO0
VCNOREIO JATANA, HCCHASNOBATE NOCTPOCHHEEIS MOACTH ¢ HEMGTRI0RI-
HHEM anmapaTa anredpsl, HETCPOPETHLOBATE HOMyIeNHbE PeIyIETAT;
CTPOHT: MATEMATHUSCEHE MOJENH € NOMOMED PEOMOTPIMECKHY [TOHA-
THE # BE[HYHH, PEIIaTh CBABARHEIC ¢ HHME OPEXTHICCHAC JAIETI, C0-
CTABNATE BEPOSTHOCTHYIO MOICTE # HHTEMIPETHPORATE TOIyIeHHE
PEAVILTAT; PemaTh MPHKIAMHEE SAA3A9H CPeICTRAMH MATEMETHHLCKOTO
ARATHEE, B TOM YHOTE CONHATAHO-IXDHOMITHECKOTO B (EIHICCKOTD Xa-
PaKTePa,

33) ymemEe SRGHEPATE M0N0 ASIETE METO/L [18 PETISHHA JAT0NH, TOHH-
MAHAE JHATEMOCTH MATEMATHEY B H3YYeHAR TPAPOIHE A 0DIecTBCH-
HEIX MPOMECEOR W ARNEHNI; YMeHHS Pacro3HARATE [IPOARICHHC 3K0HOR
METCMATHER B HCKYCCTBE, YMEHHE IPHEOANTE [PEMEPE] MATEMATHYE
GIHX OTKPLITHH poceHiicrol B MEPoRoH METEMBTHNCCROR HAYKE |

B




DoOPMB TER YISO KOFTPONS B TPOMERY TOUROHN ATTeCTANH g 00VIai0nimse] HHBAIMIOR
H 0OVHRIOMMEXCE ¢ OrPAHAYEHHEIME BEOSMOMKHOCTAM 3I0P0RL VCTAHARAHBEIOTCE © YYSTOM HE-
THEEAYAIEHRX DCHXOHMIEIeckIn: 0cofen ocTel (YOTHO, THCLMEHHO Ha DyMare, THCEMEHHO HY
KOMIBKOTERE, B (DOPME TCCTEPOBANER B T.0. ). [TpE HeoSxouMOcTs IpeIyeMOTPeHD YESIEUSHHE
BPEMEHE HA NOATOTORKY, 4 TAKRE NPEIOCTARIERNE TONOTHETETLIOND BOCMEHN N N0JIFOTORKH
OTBETA.
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