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Iloacnumenwvnasn 3anucka:

—Pabouas nporpamma o npeamery «Martematukay Ut yriayoaéHHOro ypoBHs npenogaBanus B 10-11
KJI. cOcTaBJieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu OI'OC Kk CTpyKType U pe3yibTaTaM OCBOCHHSI OCHOBHBIX
00pa30BaTeNbHBIX IPOrPAMM CPEIHETO 00IIero 00pa3oBaHusl.

[TporpaMma yrimyO0iaeHHOTO YPOBHS MO3BOJISIET 00ECIEUYHUTh YCIEHIHOE MPOI0JKEHIE 00pa30BaHUs IO
CHELMAIBHOCTSIM, HE CBSI3aHHBIM C IPUKIAJAHBIM MCIOJIb30BAHUEM MAaTEMaTUKM, a TaK )K€ OCBOCHUE
IpeMeTa Ha BHICOKOM YPOBHE JIJISl CEPhE3HOTO U3YUYEHHUS MAaTEMaTUKU B By3€ U OOpEeTeHHE MPAKTUYECKUX
YMEHUH M HaBBIKOB MAaTEMAaTHYECKOTO XapakTepa, HEOOXOAWMBIX JUIsl YCIEHUIHOH NpodecCHOHANTbHOM
NeSITeNIbHOCTH.

[Iporpamma pa3paboTana Ha OCHOBE CIEAYIOIINUX JOKYMEHTOB:

e [Ipuka3 MunucrtepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N 413 "O06
YTBEPKACHUHU (PeIepalIbHOrO TOCYIapCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa CpeaHEero ooOIero
obpa3zoBanus" (C UI3MECHCHHUSIMH U JIOTIOJTHEHUSIMH )

® OcHOBHasi 0Opa3oBaTeibHasg NPOrpaMMa rocyIapCTBEHHOIO 00Ie00pa30BaTEIbHOIO YUPEKICHUS
Camapckoit obnactu cpeanelr oOmieoOpa3oBarenbHOil mkomel Ne 13 ropoackoro oxpyra YamaeBck
Camapckoii obactu

® ABTOpCKas Iporpamma:

[Iporpammbl. Matematuka. 5 — 6 kmaccel. Anrebpa 7 — 9 kmaccel. AnreOpa W Havana
Matemarmueckoro aHaimsa. 10 — 11 kmacceei/aBt.-coct. .U, 3ybapesa, A.I'. Mopakosud — 2 u3z. - M.:
Mmuemo3suna, 2017

JI.C. Aranacsna, B.®.byry3oBa, C.b. KagomiieBa u np. u3 coopauka «I'eomerpusi. COOpHHUK padbounx
nporpamMM. 10-11xkmacce». YyebHoe mocobue st oOuieoOpa3oBaTeiabHBIX opraHuzanuil. ba3oBblii u
yrnyonénnsiii  ypoBHu. CocraButens T.A. BypmucrtpoBa 2-e¢ wu3manume, mnepepaboranHoe. Mocksa.
«[Ipocemienuer, 2018.

— I[J'IH pealii3alinn JTaHHOM IIporpaMMsaIl IIPEAIIOIaracTcs UCIOJIb30BAHUC CICAYIOLICTO yqe6H0-
METOJHUYCCKOI'O KOMIIJICKCA:

® MaremaTuka: anreOpa W Havajga aHaiuu3a, reomerpus. Anrebpa v Hayana aHaiuza. 10 kiace.
VY4aeOHuK U1t 0011e00pa3oBaTeNbHbIX OpraHu3anuii (6a30Bblid U yrayOnéHusni ypoau). B 2 4. Y. 1/A. T,
Mopnakosuy, I1.B. Cemenos. — 7-e u3., crep. — M: Muemosuna, 2019.

® Maremaruka: anreOpa M Havajia aHaiau3a, reoMeTpusi. AnreOpa W Hadana a”Haimsa. 11 kiacc.
VY4uebHuk 1111 0011e00pa3zoBaTeIbHbIX OpraHu3anuii (6a30Bblii U yrnyOnéHuslid yposuu). B 2 u. Y. 1/A. T,
Mopakosuy, [1.B. Cemenos. — 7-e u3a., crep. — M:Muemo3suna, 2019.

o ['eomerpus, 10-11. YuebHuk 1 obuieoOpazoBaTebHbIX YUpekAeHUN. ba3zoBblil 1 mpouiIbHBII
ypoBau. M. IIpocBemenune, 2017. PekomenmoBano MunHHCTEpCTBOM 00pazoBaHust U Hayku P®D. ABTOpEL:
JI.C. Aranacsan, B.®. byry3os, C.b. Kagomies, u ap.

—MecTto npenMera B y4eOHOM IIaHE:

Pabouas mporpamma paccuntana Ha 408 yueOHbIX yaca (4 yaca B HeJleJo anredpa U Havana aHajlu3a u
2 yaca B HeJleNto reomeTpus, 34 yueOHbIX Heenb B rof). Cpok peanusaiiu: 1Ba yueOHbIX roja.

IInanupyemMble pe3yJbTaThbl 0CBOCHHMS OCHOBHOM 00111€00pa30BaTe/IbHOI NPOrpaMMBbl CPeHEro
0o0uero oopa3oBaHus

[Iporpamma mpenmosnaraeT AOCTHKEHHE BBITYCKHUKAMHU CTapIIeH IITKOJIBI CIEAYIOMNX JIMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX PE3YyJIbTAaTOB:

B 1MYHOCTHBIX pe3yabTaTax c(pOpMUPOBAHHOCTD:

— IIEJIOCTHOIO  MHMPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHUsI HayKH
MaTeMaTHKHU ¥ 0OIIECTBEHHON MPAKTUKHU €€ IPUMEHECHHUS;

— OCHOB CaMOpAa3BUTHUS U CAaMOBOCIMTAHUS B COOTBETCTBHM C OOIIEUEIOBEYECKUMHU LEHHOCTSIMH H
ujearaMu TPakJIaHCKOro OOLIecTBa; FOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOATEIbHOW, TBOPYECKOM H
OTBETCTBEHHOM JIESITEIbHOCTH C MPUMEHEHUEM METOJIOB MAaTEeMaTHKH;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOpA30BaHNUIO, HA MPOTSXKEHUH BCel
KM3HHM;, CO3HATEIbHOTO OTHOIIEHUS K HENpPEephIBHOMY OOpa30BaHMIO Kak YCIOBHIO YCIEIIHOM



MpoeCCHOHAIBHOW ¥ OOIIECTBEHHOW JEATEILHOCTH HAa OCHOBE pPa3BUTOM MOTHBAIUKA  y4eOHOU
JEeSITeNbHOCTH M JINYHOCTHOTO CMBICIIA M3yYEHUS MATEMAaTHKH, 3aWHTEPECOBAHHOCTH B NMPHUOOPETECHUH M
pacHIMpEHNH MaTEeMaTUYeCKMX 3HAaHUW ¢ CHOCOOOB  JIEWCTBHM, OCO3HAHHOCTH B TIOCTPOCHHUH
WH/IMBUYAJIbHOM 00pa30BaTeIbHON TPACKTOPHUH;

— OCO3HAaHHOTO BbIOOpa Oynyiied mpodeccuy, OPUEHTUPOBAHHON B MPUMEHEHWHU MaTeMaTUYECKUX
METOZAOB M  BO3MOXHOCTEH  peaju3allid COOCTBEHHBIX IKM3HCHHBIX IIJJAHOB; OTHOIIEHHWE K
npodeccuoHaNbHOM JESITeNTbHOCTH KaK BO3MOXKHOCTH y4YacTHsl B PEUICHUHM JMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAITMOHATBLHBIX MPOOIIEM;

— JIOTUYECKOTO MBIIUICHUS: KPUTUYHOCTU (yMEHHE pacrlo3HaBaThb JIOTUYECKH HEKOPPEKTHbBIE
BBICKa3bIBaHUs), KPEaTUBHOCTU (COOCTBEHHAs apryMEHTalusi, ONPOBEPKECHHUsS, IIOCTAHOBKA 3374,
dbopmynrpoBka npobdiem, paboTa HaJl UCCIE0BATEILCKUM IIPOEKTOM U JIp.).

B MeTanpeaMeTHBIX pe3yJibTaTax c(h)OPMHPOBAHHOCTh:

— CIIOCOOHOCTHM CaMOCTOATEIbHO CTAaBUTh IIeId Y4eOHOM U HCCIeI0BaTENbCKOW, TMPOEKTHON
NEeSTeNbHOCTH, IUJIAHUPOBAaTh, OCYIIECTBIATH, KOHTPOJIMPOBATH M OICHUBATH Yy4eOHBIC NEHUCTBUS B

COOTBETCTBHUH C ITOCTABJICHHOM 33,[[8.‘16171 M yCJIoBHUsIMH €C BBIIIOJTHCHHSA

— YMEHHUSI CaMOCTOSATEJIbHO IUIAHUPOBATH AJbTEPHATHUBHBIC MYTHU JOCTIXKEHHUS IeJiel, OCO3HAHHO
BbIOMpaTh Hanboee 3P GEKTUBHBIE CIIOCOOBI PeIlIeHUsI yUeOHBIX U MTO3HABATENIbHBIX 33/1aY;

— YMEHHUS HaxOJUTh HEOOXOIMMYIO0 WH(OpPMAIHIO, KPUTHUYECKH OICHWBATH W WHTEPIPETHPOBATH
nH(OpMAaLIMI0O B PA3IMYHBIX MCTOYHUKAX (B CHOpPaBOYHHKAX, JuTeparype, HHTepHeTe), mpencTaBisiTh
uHpopManui0 B pa3MmyHOM  (dopMe (CIOBECHOH, TaOJWYHOW, TpapuiecKod, CHMBOJIHYCCKOK),
oOpabaTeiBaTh, XpaHUTh U TepefaBaTb HHGOPMALMIO B COOTBETCTBHHM C II03HABATEIbHBIMU WU
KOMMYHHKATHBHBIMHU 33]Ia4aMU;

— HaBBIKOB  OCYIIECTBJICHHS IO3HABATEIbHOM, Yy4eOHO-UCCIEAOBATENBCKOH U  MPOEKTHOU
NEeSITeIbHOCTH, HABBIKAMH pa3pelieHus mpooJieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peLICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/I0B TIO3HAHMS,

— YyMEHUSI TPOJIYKTUBHO OOINATHCS M B3aUMOJICHCTBOBATH B MPOILIECCE COBMECTHOM NIE€ATEIILHOCTH,
YUYUTBIBATh MMO3ULIUU APYTUX YUACTHUKOB JESITENbHOCTH, 3P(HEKTUBHO pa3peniatb KOH(INKTHI,

— BJIQJICHUS S3BIKOBBIMU CPEIICTBAMHU — YMEHHE SICHO, IOTUYHO W TOYHO M3JIaraTh CBOKO TOUYKY 3pCHUS,
UCIOJIb30BAaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HABBIKAMHU II03HABATEIHHOW pe(ICKCHHM KaK OCO3HAHHWS COBEPIIACMBIX ICHCTBUA U
MBICITUTENBHBIX TPOIECCOB, MX PE3yNbTaTOB W OCHOBAHHM, TPAaHUI] CBOETO 3HAHMS U HE3HAHHUS, HOBBIX
MO3HABATENIBHBIX 33124 U CPEJICTB UX JTOCTHIKEHUSI.

B npeaMeTHBIX pe3yabTaTrax cq)opanOBammcn,l:

— TIPEICTaBJICHWA O MaTeMaTHKe KakK YacTH MHPOBOW KYJIbTYphl M O MECT€ MATEMaTHKH B
COBPEMEHHOM IMBUIIN3AIMH, O CIIOCO0axX OMUCAaHUS HAa MaTEMaTHUYECKOM SI3bIKE SIBIICHUI peabHOTO MHUPA;

— TMPEACTaBICHUH O MATEeMATHYECKUX IMOHATHSAX KAaK O BAKHEUITUX MAaTEMATHUYECKHX MOJIEISX,
MO3BOJISIIOIIMX OMUCHIBATh W M3ydaTh pa3HbIe TMPOIECCHl M SBIEHUS; TOHHMaHHWE BO3MOXKHOCTHU
AKCMOMATHYECKOTO MIOCTPOSHUSI MATEMATHICCKUX TEOPHUIL;

— YMEHHUIl MPUMEHEHUS METOAOB JI0Ka3aTeIbCTB U aNTOPUTMOB PEUICHHS; YMEHHE HX MPUMEHSTH,
MPOBOJIUTD JTOKA3aTEIIbHBIE PACCYXKICHUS B X0JI€ PEIICHHUS 3a/1a4;

— CTaHJIAPTHBIX MPUEMOB PEIICHUsI PAIMOHAIBHBIX U UPPAIMOHATBHBIX, MOKA3aTeIbHBIX, CTETIEHHBIX,
TPUTOHOMETPUYCCKHX ypPAaBHEHUH W HEPAaBEHCTB, WX CHCTEM; HCITOJIb30BAHWE TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCIIE ISl TOUCKA MMyTH PEIICHUs U WITIOCTPALUY PEIIeHUs] ypaBHEHUN 1 HEPaBEHCTB;

— TpeACTaBICHUH 00 OCHOBHBIX TIOHSATHUSAX, HJSIX U METOJIaX MaTEeMaTHIECKOTO aHAJIH3a,;

— TPEACTaBICHHUI O MPOIeccax M SBICHHIX, MMEIOIINX BEPOITHOCTHBIN XapaKTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSX B pEalbHOM MHpE, 00 OCHOBHBIX TOHSATHSAX 3JCMCHTAPHOW TEOPHH BEPOSTHOCTEH;
YMEHHUI HaXOAWUTh W OLIEHWBATh BEPOSTHOCTU HACTYIUICHHS COOBITHI B MPOCTEHIIMX MPAKTUYECKUX
CUTYAITUSX U OCHOBHBIC XapaKTEPUCTUKU CITYIalHbBIX BEJTUYHH;

— HAaBBIKOB UCMOJIb30BaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPHU PEIISHUH 3a/1a4;

! denepanbHbIil rocyIapCTBEHHBIH 06Pa30BATEIBbHBII CTAHAAPT CPeAHero (ITOIHOro) 06IIero 06pasoBaHms / M-Bo 06pasoBanHus 1
Hayku PO. (Crannaptsl Broporo nokosenus). [Ipukaz MunucrepcrBa o0pazoanust u Hayku PO ot 17.05.2012. Ne413, ¢.15-16.



— TpeACTaBleHUN O HEOOXOAMMOCTH JIOKa3aTeNbCTB IPH OOOCHOBAaHMHM MaTEMaTHUYECKUX
YTBEPKICHU;

— NOHATUHHOTO almapara 10 OCHOBHBIM pa3zlieJlaM Kypca MAaTeMaTHKH; 3HAHUM OCHOBHBIX TEOPEM,
dbopMyn U yMEHHUS UX NMPHUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMBbl W HAXOJIUTh HECTaHIAPTHBIE CIIOCOOBI
penieHus 3anay;

—  yYMEHUH MOJEIHMpOBAaTh  pEallbHblE  CUTYyallUH, MCCIEAOBATh  IIOCTPOCHHBIE  MOJEIH,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yJIbTaT;

— TIpeACTaBICHUH 00 OCHOBHBIX MOHATHAX MATEMaTHYECKOIO aHAM3a M MX CBOWCTBAaX, BIaJICHHE
YMEHHEM XapaKTepu30BaTh MOBEACHHE (PYHKIIMI, MCIOJIB30BAHHUE IMOJYYCHHBIX 3HAHWM U1 ONMUCAHUS U
aHaJIn3a peaJIbHbIX 3aBUCUMOCTE;

— YMEHHUH COCTaBJICHUSI BEPOSITHOCTHBIX MOJEJIEH MO YCIOBHUIO 33a4d U BBIUMCIIEHUS BEPOATHOCTHU
HACTYIUICHHS COOBITHI, B TOM YHCIIE ¢ IPUMEHEHHEM (HOpMyT KOMOMHATOPUKH U OCHOBHBIX TEOPEM TECOPHH
BEPOSITHOCTEM; UCCIIEIOBAHUS CIyYalHbIX BEJIMYUH 10 UX PACIPEACIICHHUIO.

Dopmuposanue nO3HACAMETILHBIX YHUBEPCAIbHBIX YUEOHBIX 0eUCmGUIL:

3aau CKOHCTPYUPOBAHBI TAKMM 00pa3oM, 4T0ObI OPMUPOBATH y 00YHAIOIIHUXCS YMEHUSI:

a) OOBSACHATD SIBJICHUS C HAYYHOM TOUKH 3pEHUS;

0) pa3pabaThIBaTh qU3ailH HAYYHOT'O UCCIIECTOBAHMUS;

B) MHTEPIIPETUPOBAThH OJIYYEHHBIE JIaHHBIE U JI0KA3aTEeNbCTBA C PA3HbIX MO3ULUI U (HOPMYIUPOBATH
COOTBETCTBYIOIIHME BBIBOJIBI.

Ha ypoBae cpemnero o6miero obpa3zoBanusi popMUpOBaHUE MMO3HABATEIBHBIX Y'Y ]l obecriednBaeTcs
co3laHueM ycioBuil (opmupoBaHus pediaekcuu O00y4aromerocss U MeETanpeAMETHBIX MOHATHH U
IIPEACTABJICHUM.

s obecriedenust popMUpoBaHUs O3HABaTeNbHBIX Y Y /] Ha ypOBHE cpelHero o0uiero oopa3oBaHus
YUUTENIEM OPTaHU30BBIBAIOTCS 00pa3oBaTeIbHBIE COOBITHS, BEIBOISIINE OOYJAONINXCSl HA BOCCTAHOBJICHUE
MEXITPEAMETHBIX CBA3EH, IIEJIOCTHON KapTUHBI MUpA:

— o0pa3oBaTesIbHbIE CEMUHAPBI;

— ydeOHO-uccienoBarenbckas  pabora oOyyJaronuxcs, KOTOpas
npe/roiaraeT: BbIOOp TEMATHKH HCCIICIOBAHUS, CBSI3aHHOW C HOBEUIIMMHU
JOCTUXCHUSIMU B oOJactu HAayKHU U TCXHOHOFHﬁ; BI)I60p TEMATUKU I/ICCJ'IGI[OBaHI/If/'I,
CBSI3aHHBIX C YYEOHBIMH TpEJIMETaMH, HE M3yYaeMbIMU B IIKOJIE: TICHXOJOTHECH,
COIMOJIOTHEH, OM3HECOM U JIp.; BBIOOpP TEMATHUKH MCCIICIOBAHUH, HAIIPABIICHHBIX Ha
M3y4eHHe mpoOiieM MECTHOTO COO0IIeCTBa, perHOHa, MUPa B IIEJIOM.
Dopmuposanue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OCUCMEUIL:
OTKpBITOCTh 00pa30BaTENBHON CPE/IbI MO3BOJISIET 00ECeUnBAaTh BO3MOXKHOCTh KOMMYHHUKAIIMH:

— ¢ 00ydYarolmuMHUCs JAPYrUxX 0Opa30BaTENbHBIX OpraHU3AIMKN pPETrHoHa,
KaK C pOBECHHMKaMH, TaK U C ACTbMH UHBIX BO3PACTOB;

— MPEACTABUTEIAMU  MECTHOTO cooO1iecTna, OU3HEC-CTPYKTYD,
KyJIbTYpHOH UM  HayyHOM  OOILECTBEHHOCTH JJIs  BBINOJIHEHHS  y4yeOHO-
UCCIIEIOBATEIbCKUX PA0OT M pean3aliii IPOEKTOB;

— MPEJCTaBUTEISIMU BIIACTH, MECTHOTO CaMOYIIPABJICHUSI.

Takoe pazHOoOOpa3ue BBHICTPAMBAEMBIX CBS3€H IMO3BOJIIET OOYYAIOMIMMCS CAMOCTOSITENIBHO CTAaBHUTh
eI KOMMYHUKAIMH, BBIOMpATh MapTHEPOB M CIIOCOO MOBEJEHMS BO BpeMs KOMMYHHUKAIMH, OCBOEHUE
KYJIbTYPHBIX U COLIMAJIBHBIX HOPM OOIIEHHUS C IPEACTAaBUTENSIMU PA3IMUHBIX COOOIIECTB.

K TunuyaeiM  oOpa3oBaTenbHBIM  COOBITMAM M (dopMmaTraM, MO3BOJSIOMIMM  O0ECIeYnBaTh
WCTIOJIh30BaHUE BCEX BO3MOKHOCTEH KOMMYHHKAIINN, OTHOCSITCS:

—  KOMIUIEKCHBIE 33/1auH, HalpaBJE€HHbIC HA PEIICHNUE aKTyalIbHBIX MPOOJIEM,
Jexaumx B Ommkaimmem — OyaymieM — oOydaroIIuXcs:  BbIOOp — JayIbHEHINEH
o0pazoBaTeNbHON MM paboyell TPaeKTOPHUH, ONpPEAENICHUE >KM3HEHHBIX CTpaTeruil u
T.IL;

—  KOMIUJIEKCHBIE 33a[]auy, HAallpaBJeHHbIC Ha pelieHre IpobdjaeM MECTHOTO
coo011IecTBa;



—  KOMIUIEKCHBIE 3a/1ayd, HalpaBlieHHble HA HM3MEHEHHE U YIydlleHHE
peasibHO CYIIECTBYIOUINX OM3HEC-TPAKTHUK;

—  COIMAJIbHBIC MPOCKTHI, HAIIPABIICHHBIC HA YITYUIICHNUE KU3HU MECTHOTO
coo01iecTBa:

a) y4acThe B BOJIOHTEPCKUX AaKIHMSIX U JIBIKEHHUSIX, CAMOCTOSITEIIbHAs OpPTraHHU3aIlysl BOJOHTEPCKUX
aKIIu;

0) yuactue B OJarOTBOPUTENBHBIX aKIUAX W JBHKCHHSIX, CAMOCTOSTEIbHAS OpTraHU3alus
0J1arOTBOPUTEIBHBIX AKIIHIA;

0) co3maHue U peanu3alis COIUATbHBIX MPOSKTOB PA3HOTO MaciiTaba W HANPaBIEHHOCTH, BBIXO/ISIIIUX
3a paMKu 00pa30BaTeIbHON OpraHu3aluy;

— MOJydeHUE TMPEIMETHBIX 3HAHUW B CTPYKTYpax, albTepPHATUBHBIX
00pa30BaTeNbHON OpraHu3aluu:

a) B 320YHBIX U TUCTAHIIMOHHBIX IIKOJAX U YHUBEPCUTETAX;

0) yyacTue B IUCTAHIIMOHHBIX KOHKYPCAaX W OJIMMITHA/IAX;

B) CAMOCTOSITETbHOE OCBOCHHE OT/IEIbHBIX MPEAMETOB U KYpCOB.

Dopmuposanue pecyramuHvIX YHUGEPCATbHBIX YUEOHBIX 0eUCMGUIL:

Ha ypoBHe cpeanero obmiero oOpa3oBaHusi ¢opMupoBaHue peryinsiTuBHbIX Y VY]] obecreunBaeTcs
CO3/IaHUEM YCJIOBHM ISl CAMOCTOSATEIBHOIO LIE€JIEHANPABICHHOIO JEHCTBHSI 00y4aroIerocs.

Jns popmupoBaHUs peryasTUBHBIX y4EOHBIX JIEHCTBUH 11€1eCO00pa3HO UCIOIB30BaTh BO3MOKHOCTH
CaMOCTOSITENTLHOTO  (DOPMUPOBAaHUS  DIIEMEHTOB  WHAWBHUIYAIbHOW  00Opa30oBaTEeIbHONH  TPaeKTOPHUH.
Hampuwmep:

a) CaMOCTOSATEIIEHOE OCBOEHHE TJIaB, Pa3/IeyiOB U TeM y4eOHBIX IPEAMETOB;

0) camocTosTENIbHOE O0yUEHHE B 320YHBIX U IMCTAHIIMOHHBIX IIKOJIAX U YHUBEPCUTETAX;

B) CAMOCTOSITEIILHOE OIPE/IEICHUE TEMBbI IPOEKTa, METOJOB U CIIOCOOOB €ro peajin3aly, UICTOUHUKOB
pPECYpCOB, HEOOXOTUMBIX JJISl pean3aluu MPOeKTa;

') CAMOCTOSITEIbHOE B3aUMOJICICTBUE C UCTOYHUKAMHU PECYPCOB: MHPOPMALIMOHHBIMU UCTOYHHKAMU,
dboHIaMu, IPeCTABUTENSIMU BIACTH U T. II.;

1) CAaMOCTOSITEIbHOE YIIPaBJICHUE PECYPCAMHU, B TOM YHUCIIE HEMATEpUaAIbHbIMU;

€) Mpe3eHTaIs Pe3yIbTaTOB IPOEKTHOM pabOThl HA Pa3IUYHBIX dTANaxX e peaan3aluu.

Yri1y0/1eHHBIH YPOBEHb
«CHucTeMHO-TeopeTHYECKHE Pe3yJIbTaThD)

) BoinycKHHK
Pasznen (1) Beinycknuk nayuunres MOJIYYUT BO3MOKHOCTh
HAYYUTHCSA
Ienaun ocBoenust | /{11 ycnemHoro npoaoKeHus s obecnevenus 603modxcHocmu
npeaMera o0pa3oBaHUs VCHEeuH020 NPOOOJIdHCEeHUS
0 CIELUATbHOCTSM, CBSI3aHHBIM C 0bpazosanus no cneyuarbHOCMsM,
MPUKJIAHBIM HUCTIOJIB30BAHUEM CBA3AHHBIM C OCYUjecmeneHuem
MaTeMaTUKU HAYYHOU U UCCIe008AMENbCKOU

oessmenvHocmu 8 obnacmu
MAMEMAMUKU U CMENCHBIX HAYK

TpeboBanus Kk pe3yjbTaram

Inemenmuol — CBob6oHO OHepI/IpOBaTBZ nousitusiMu: | — JlOCTHOKEHUE pe3yabTaTOB
meopuu KOHEYHOE MHOKECTBO, JJIEMEHT pasnena |

MHOdCECme U MHOECTBA, IIOIMHOKECTBO, — npuoOpecTn HepBOHAYAIIbLHBIH
Mamemamuyeck | nepeceveHue, 00beJUHEHNE U PA3HOCTh | ONBIT OpraHu3amuu cOopa JaHHBIX
Ol J102UKU MHOKECTB, YUCJIOBBIE MHOKECTBA Ha npu MIPOBCACHUU onpoca

% 351ech ¥ jalee: 3HATH ONpE/IE/ICHHE MOHATHS, 3HATh H yMETh OOOCHOBBIBATH CBOICTBA (IIPH3HAKM, €CIIH OHH €CTh) IOHSTHS,
XapaKTepU30BaTh CBS3H C IPYTMMHU MOHATHSAMH, MPECTABIAS OJHO IOHATHE KaK YacTh IEIOCTHOTO KOMIDIEKCA, HCIOIb30BaTh
MIOHATHE W €0 CBOMCTBA MPH NMPOBEICHUHN PACCYKICHHUH, T0Ka3aTEeIbCTB, PEIICHNH 3a1a4.



KOOPJAMHATHOU MPSIMO#, OTPE30K,
UHTEPBAaJl, OJyUHTEPBAJI, IPOMEKYTOK
C BBIKOJIOTOHM TOUYKOM, Tpaduaeckoe
IIPEACTABJIICHUE MHOKECTB Ha
KOOPJIMHATHOM IIJIOCKOCTH;

—3aJ1aBaTh MHOXECTBA IIEPEUHUCICHUEM
U XapaKTEPUCTUYECKUM CBOMCTBOM;

— ONEPUPOBATH MTOHATUSAMHU:
YTBEPKJICHHE, OTPUIIAHUE
YTBEPKACHUSI, HICTUHHBIE U JIO)KHbBIE
YTBEPKJICHM S, IPUUYNHA, CIIE/ICTBHE,
YaCTHBIN CITy4ail 0OIIEero yTBEPKICHHUS,
KOHTPIPHUMED;

— IIPOBEPATH IPUHAIIEKHOCTD
2JIEMEHTAa MHOKECTBY;

— HAaxOJUTb IIepeceYeHue 1
00BbeIMHEHNE MHOKECTB, B TOM YHCJTIe
NpeCTaBICHHBIX TpauyecKu Ha
YHUCJIOBOM MPSIMOM M HA KOOPANMHATHOU
IIJIOCKOCTH;

— IPOBOJUTH JOKA3aTEJIbHbIE
paccyxaeHust isi 000CHOBaHUs
VMCTUHHOCTH YTBEPKICHUM.

B nosceonesnoii orcuznu u npu usyyeHuu
Opyaux npeomemos:

— MCIOJIb30BaTh YACIOBBIE MHOKECTBA
Ha KOOPIMHATHOM IIPSIMOM U HA
KOOPJIMHATHOM MJIOCKOCTH ISl
OIMCAaHUs PEAIBHBIX IPOLECCOB U
SIBJICHUIA;

— IPOBOJUTH J10KA3aTEIbHbIC
pacCyXJIeHHs B CUTYalHsIX
MIOBCEJHEBHOM KU3HHU, IIPU PELICHUU
3a/1a4 U3 IPYyrux NpeIMETOB

00IIIECTBEHHOTO MHEHHS,
OCYH_IGCTBHHTB nux aHaJIu3,
MPEJICTABIATh PE3YJbTAThl OMpoca
B BHJI€ TaOIMIIbI, TUATPAMMBI;

— TPHOOPECTH OINBIT IPOBEICHUS
CHy‘-IElfIHBIX BKCHepI/IMeHTOB, B TOM
YHCIIE C TTOMOIIBIO0 KOMITBIOTEPHOTO

MOJACIIMPOBaHUA, HHTCPpIIpETAaln
HUX pE3yJIbTaTOB.
— HAYYUTHCA HCKOTOPBIM

CIIeUaTIbHBIM TPHEMaM peIICHHS
KOMOWHATOPHBIX 33/1a4.

Yucna u
GbIpadsceHus

CB00OIHO ONIEPUPOBATH MOHATHAIMHU:
HaTypaJbHOE YHUCII0, MHOYKECTBO
HATypaJbHBIX YHCETI, IIeJI0e YHCIIO,
MHO>ECTBO IIEIIBIX YHCEII,
OOBIKHOBEHHAs! 1pO0b, 1eCATUUHAS
Ipo0Ob, CMEIIaHHOE YUCTIO,
palroHaIbHOE YUCII0, MHOXKECTBO
palMOHANIbHBIX YHCEII, UPPALIMOHATIBHOE
YUCJI0, KOPEHb CTENEHH 1,
JICUCTBUTEIIFHOE YUCIIO, MHOXKECTBO
JIEMCTBUTEIIBHEIX YHCE]T,
reOMETpUUYECKasi HHTEPIIPETaLUs
HATypaJbHBIX, IIETBIX, PAIIIOHAILHBIX,
JICUCTBUTEIIBHEIX YHCEIT,

MMOHUMATh U OOBSCHSITH Pa3HUILY
MEXK]1y TO3UIIMOHHON U HEMO3UIIMOHHON
CHCTEMaMH 3aIHCH YHCET;

MEPEBOJIUTH YUCIIa U3 OJTHON

— JlocTuxkeHue pe3ynbTaToB
paznena |

— YIIIyOUTb U Pa3BUTh
IpCACTABJICHUA O HATYPAJIbHBIX
YHUCJIaX U CBOMCTBAX JEIUMOCTH;

— HAy4UThCS WCII0JIb30BaTh
MPUEMBI, paMOHANIM3UPYIOIINE
BBIYMCIICHHS, npuobdpectu
MIPUBBIYKY KOHTPOJHPOBATh
BBIYUCIICHUS, BBIOMpast
MOAXOASAIINI TUIS CUTYaIuu
croco0;

— INOHATH, YTO YHCJIOBBIC JAaHHBIC,

KOTOpbIE€  HCIOJB3YIOTCA  JJIA
XapaKTEePUCTHKHI 00BEKTOB
OKpY’KaloIllero MHpa, SBIAIOTCA
IIPEUMYIIECTBEHHO

NpUOMMHKEHHBIMHE, YTO IO 3aIHCH




CHUCTEMBI 3aUCH (CUCTEMBI CUNCIICHUS )
B JIPYTYIO,

J0Ka3bIBaTh U UCIOJIB30BATh
MPU3HAKU AETUMOCTU CYyMMBI 1
MIPOU3BEICHUS TIPH BBITIOJTHCHUH
BBIUMCJICHUM U pPellIeHUH 33/1a4;

BBITIOJIHSTH OKPYTJICHHE
paIoOHATBHBIX U UPPAITMOHATEHBIX
YHCcell C 33JJaHHON TOYHOCTBIO;

CpPaBHUBATH JICUCTBUTEIIbHBIC YHCIIA
pa3HBIMH CITIOCO0aMU;

YIOPSA0YMBATh YKCIA, 3alIUCaHHBIC B
BHUJI€ OOBIKHOBEHHON U NECATUYHON
Ipobu, ymcla, 3aucaHHbIe C
MCIOJIb30BaHUEM apu(PMETUYECKOTO
KBaJPaTHOTO KOPHsI, KOPHEH CTeTIeHU
Ooumble 2;

Haxoauts HOJl u HOK pa3usiMu
croco6aMu U UCIONB30BATh UX MPH
pelIeHnu 3a/1ay;

BBITIOJTHSTH BBIYUCIICHUS U
peoOpa3oBaHus BEIPAKECHUH,
COJIepXKaIINX JIEUCTBUTEIIbHBIC YHCIIA, B
TOM YHUCJIe KOPHHU HATypaIbHbBIX
CTCIICHEH;

BBITIOJTHSATH CTaHIaPTHHIE
TOXKJIECTBEHHBIEC TPEOOpa3OBaHUs
TPUTOHOMETPHYCCKHUX,
norapu(pMHUECKUX, CTETICHHBIX,
UPPAIMOHATILHBIX BRIPAKCHUN.

B nosceounesnoii socuznu u npu usyyeHuu
opyaux npeomemos:

~ BBITIONHSATH U OOBSICHATH CPaBHEHHE
PE3YJIbTaTOB BBIYUCIICHUH TIPH PEIICHUN
MPAKTUYECKHX 3a7a4, B TOM YHCIIe
PUOIMKEHHBIX BEIYHCIICHHM,
UCIIOJNB3YS pa3Hble CIIOCOObI
CpPaBHEHUN;

~ 3amMChIBaTh, CPABHUBATH, OKPYTIIATh
YHUCIIOBBIC JAaHHBIC PEATbHBIX BEJIMUUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM
HU3MEPCHUS;

COCTaBJISITh M OIEHUBAThH Pa3HBIMU
crocob6aMu YUCIIOBBIE BRIPAKEHUS TIPU
PEIICHUHN PAKTUISCKUX 3a7a9 U 3a7a4
U3 IPYTUX y4eOHBIX MPEIMETOB

MPHUOITMKEHHBIX 3HA4YCHUH,
COJIEPIKAIINXCS B
WHPOPMAIIMOHHBIX  WCTOYHHUKAX,
MOXXHO CYIOUTh O TMOTPEIIHOCTH
MIPUOTMKCHHUS;

— MOHATh,  4YTO  TOTPEHIHOCTh
pe3yiabTara BBIYHCICHHUN JOJDKHA
OBITh cou3MepuMa c
MOTPEUTHOCTHIO UCXOHBIX JaHHBIX.
— BBINOJTHSTH MHOTOIIIarOBBIE
npeoOpa3oBaHusl  palMOHAIBHBIX

BBIPDQKCHUM, IPUMEHSA IIMPOKUU
Ha0op c1oco00B U MPUEMOB;

— IPUMECHSATH TOX/IECTBEHHBIC
npeoOpa3oBaHus A pEIHICHUS
3aJad M3 PpaA3IMYHBIX Pa3/esioB
Kypca (Harmpumep, Al HaXOXKACHUS
HanOOJIbIIET0/HANMEHBIIIETO
3HAYEHUS BBIPAKECHUS).

Ypasnuenus u
Hepagencmea

— CB00O/IHO OTEepUPOBATH MOHATUIMU:
ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIBHBIC YPABHCHHS U
HEpaBEHCTBA, ypaBHEHUE, SABISIOLICECS
CJIEZICTBHEM JIPYTOTO YpaBHEHUS,
yYpaBHEHMsI, PABHOCUJIbHBIE Ha

JocTmxenne pe3yiapTaToB
pasnena l;
— CBOOOJTHO OTIpENIeNIATh THI U
BBIOMpATh METOJ pELICHUS
MOKa3aTeNbHBIX U
JOTapu(PMUYECKUX YPaBHEHUN U




MHO’KECTBE, paBHOCHJIbHbIE
npeoOpa3oBaHus ypaBHEHUH;

~ peliath pa3Hble BUIbl ypaBHEHUN U
HEPaBEHCTB U UX CHCTEM, B TOM YHCJIE
HEKOTOpbIC ypaBHEHHUS 3-i1 U 4-ii
CTereHeH, ApoOHO-pallnOHATIbHEIE U
UppalMoOHaJIbHBIE;

- OBJIQJIETh OCHOBHBIMH THUIIAMHU
MOKa3aTeNbHbIX, JOrapuMUUYECKUX,
UppaMOHATIBHBIX, CTETIEHHBIX
yYpaBHEHU U HEPABEHCTB U
CTaHJAPTHBIMU METOJIAMH UX PEIICHUN
U IPUMEHATH UX [P PELICHUHU 33]1aY;
- NPUMEHATH TeopeMy besy k
pEIIEeHUI0 YPaBHEHUH;

- NPUMEHATH TeopeMy Buera st
pellIeHuss HEKOTOPBIX YpaBHEHUI
CTEIIEHU BBIIIE BTOPO;

~ TMOHUMATh CMBICI TEOPEM O
PaBHOCHIIBHBIX M HEPAaBHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHHUM U yMETh
UX JOKa3bIBaTh;

— BIIAJETh METOJIaMHU PELICHUS
yYpaBHEHHIA, HEPABEHCTB U UX CHUCTEM,
YMETb BBIOMPATH METO]] PELICHUS U
000CHOBBIBATh CBOI BHIOOD;

~ HCIIOJIB30BAaTh METOJl MHTEPBAJIOB
JUISL PEeUICHUs] HEPAaBEHCTB, B TOM YHUCIIE
JTPOOHO-PALIMOHAIBHBIX U
BKJIIOUYAIOLIUX B c€0sl UppallMOHaIbHbIE
BBIPAXKECHHUS;

— pemaTh anredpanvecKkrue ypaBHEHUs
Y HEPABEHCTBA U UX CUCTEMBI C
napamMeTpamMu ajlredpandyeckum 1
rpadu4ecKuM METO/IaMH;

~ BJAJIETh Pa3HBIMU METOJIAMH
JI0Ka3aTelbCTBAa HEPABEHCTB;

~ pemarb ypaBHEHHS B IEIIbIX YNCIIAX;
- n300pakaTh MHOKECTBA Ha
IJIOCKOCTH, 3a/1aBa€Mbl€ YpaBHEHUSIMH,
HEPaBEHCTBAMU M UX CUCTEMaMH;

— CBOOOJIHO UCIOJIB30BaTh
TOKJECTBEHHBIE MPEOOPa30BaHMsI ITPH
peLIeHUH YPaBHEHUH U CUCTEM
YpaBHEHUM.

B noeceonesnoii scuznu u npu
usydueHuu opyaux npeomMemos.

~ COCTaBJIATH U pellaTh ypaBHEHUS,
HEPaBEHCTBA, NX CHCTEMBI TIPU
peLIeHUH 3aj]au APYTUX Y4eOHBIX
PEIMETOB;

~ BBINOJIHATH OLEHKY MPaBI0N0100us
pE3yJbTaTOB, MOJIy4aeMbIX MIPU

HEPABEHCTB, NPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB,
TPUTOHOMETPUYECKHUX YPABHEHUM U
HEPABEHCTB, UX CUCTEM;

— cBOOOJHO penaTh CUCTEMBI
JIMHEHHBIX YPAaBHEHUU;

— pelaTh OCHOBHBIE THUIIBI
YPaBHEHUI U HEPABEHCTB C
napaMmeTpamu;

— MPUMEHSTH [IPU PELICHUH 3a]a4
HepaBeHcTBa Ko —
bynsaxosckoro, bepryiu;

— HMMETb MPEICTaBIECHUE O
HEPABEHCTBAX MEXIY CPEAHUMU
CTCIICHHBIMHU.




PELICHUH PA3IMYHbIX YPABHEHUH,
HEPaBEHCTB U UX CUCTEM IPU PELICHUU
3a[a4 JpYrux y4yeOHbIX MPEAMETOB;

- COCTAaBJIAThH U PELIaTh YpaBHEHUS U
HEpaBEHCTBA C [apaMeTpamMu Ipu
pELICHUH 3a7a4 APYTHX YIeOHBIX
MIPEAMETOB;

~ COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO
WU UX CUCTEMY, ONHUCHIBAIOIINE
pEAIbHYIO CUTYaLUIO WIH IPUKIAJIHYIO
3a/1auy, UHTEPIPETUPOBATH
II0JIyYEHHBIE PE3YJIbTAThI;

- HCIOJB30BATh POrPaMMHBbIE
CPEJCTBA MPHU PELIEHUH OTAEIbHBIX
KJIACCOB YPaBHEHUU U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMHU: 3aBUCUMOCTb
BEJNIMYHH, QYHKINS, apTYMEHT U
3HaYeHue PyHKINUU, 001aCTh
OTIpeIeJIeHUs] 1 MHOKECTBO 3HAUCHHHA
dbyHKIMH, rpaduK 3aBUCUMOCTH,
rpaduk GyHKIHUH, HYIU QYHKIINH,
IPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3PACTaHHE Ha YHCIOBOM
IPOMEXKYTKe, yObIBaHUE HA YHUCIIOBOM
IPOMEXYTKE, HauOoJblIee U
HalMEHbllIee 3HaueHue (QyHKIUH Ha
YHCIIOBOM IPOMEXKYTKE, IEPHOANYECKAs
GyHKLUSA, IEPHO, YETHAS U HeUeTHasl
(GyHKINU; yMETh IPUMEHSTH 3TH
HOHATUS NPH PEILICHUH 3a]1ay;

BJIQJICTh MMOHITHEM CTEIICHHAS
(GyHKIMS; CTPOUTH €€ rpaduK U yMETh
IIPUMEHATH CBOWCTBA CTEIICHHOU
(GYHKIMY PU pEeLICHUH 3a/1a4;

BJIaJIETh MOHATUSAMU ITOKa3aTeNIbHAsA
(byHKLUS, SKCTIOHEHTA; CTPOUTh UX
rpadKy ¥ YMETh IPUMEHSTH CBOMCTBA
NoKa3aTeabHON (QYHKIIUH TP PeLICHUH
3a/1ay;

BJIAJIETh MOHATHEM JorapudMudeckas
(GyHKLUS; CTPOUTH €€ TpauK U YMETh
IIPUMEHSATH CBOWCTBA
JorapupmMuueckoi GQyHKIMU IpU
pEIICHUH 3324,

BJIAJIETh MOHATUAMHU
TPUTOHOMETPHUYECKHE (DYHKIIHH;
CTPOUTH UX TPaQUKH U YMETh
IIPUMEHSATH CBOKWCTBA
TPUTOHOMETPUUYECKUX (YHKUIUH MPH
pEeLIeHUH 3a]a4;

BJIQJIETh MOHITHEM OOpaTHast
(GyHKLUS; IPUMEHSTD 3TO MOHSATHE IPU

JlocTrkenue pe3yabTaToB
paznena I

BJIAJETh OHATHUEM aCUMIITOTHI U
YMETh €r0 IPUMEHSATH MIPU
pelIeHnH 3a/1ay;

IMPUMEHSATh METObI PEIICHUS
npoctermux auddepeHuaIbHbIX
YpaBHEHUH IIEPBOTO U BTOPOIO
MOPSIAKOB




pEeIlIeHUH 3a/]a4;

MPUMEHSTH MIPH PEILICHUHN 3a]a4
CBOWCTBA (PYHKIUII: YETHOCTb,
NEPUOANYHOCTD, OTPAHUUEHHOCTb;

MPUMEHSTH [IPH PELICHUHU 33734
npeoOpa3oBaHus rpadukoB GyHKINHT;

BJIA/IETh MOHATUSIMH YUCIIOBAs
MOCIIe0BATENbHOCTD, apudmMeTndecKas
Y TeOMETpUYECcKas POrpeccHsl;

MIPUMEHSITH [IPU PELICHUHU 33124
CBOWCTBA M MPHU3HAKH apH(PMETHIECKOI
Y TEOMETPUYECKON MPOrpEeCCUid.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux yueOHblX NPpeoMemos:

— OTIPENENIATH IO TpaduKaM U
WCIIOJIb30BAaTh JIJISl PEIICHUS
NPUKJIAIHBIX 33a/1a4 CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEM
(HauOoJBIINE U HAUMEHBIIINE 3HAUCHHUS,
MIPOMEKYTKH BO3PACTAHUS U YOBIBAHUS
(GyHKINHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, aCHMITTOTBI, TOYKU
nepern0a, Nepuos 1 T.11.);

— HUHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOH NMpakTHYeCKON
CUTYalluu;

OIpeNIeJIATh 10 Tpadukam
HpOCTENIINE XapaKTePUCTUKU
NEPUOANYECKUX IPOLIECCOB B OMOJIOTUH,
HYKOHOMHUKE, MY3BIKE, PaIMOCBA3H U IP.
(amMmuTya, NEpUOJ M T.11.)

Dnemenmot
mamemamuuec-
K020 ananusa

Branets monsiTneM 6eCKOHEYHO
yOBIBarOIIas TeOMETpUIEeCKast
MPOTPECCUsi M YMETh MPUMEHSTH €r0
MIPH PEIICHUH 3a/1a4;

MIPUMEHSITH [Tl pEIICHUS 33124
TEOPHIO MIPEIEIIOB;

BJIaJICTh TOHATHUSIMHU OECKOHEYHO
OoJbie U OECKOHEYHO MaJjIbie
YHCJIOBBIE TIOCIICIOBATEILHOCTH H
YMETb CpPaBHUBATh OECKOHEYHO
OombIre 1 6ECKOHEYHO MaJbie
MOCJIEIOBATEILHOCTH;

BIIQ/IETh MOHITHSIMH: IPOU3BOIHAS
(GYHKIINH B TOUKE, TPOU3BOIHAS
yHKIHY;

—BBIUUCIATH POU3BOIHBIE
AIIEMEHTApHBIX (PYHKIUN U HX
KOMOWHAIIHH;

—uccleIoBaTh PYHKIIUU HA
MOHOTOHHOCTb M 9KCTPEMYMBI;

— JlocTHKeHHe pe3ynbTaToOB
paznena I;

— CBOOOJHO BJIAJIETh CTAHJAPTHBIM
anmnapaToM MaTeMaTH4eCKOro
aHaJIn3a JUIsl BBIYMCIICHUS
MIPOU3BOIHBIX (PYHKIIUH O/THOM
IIEPEMEHHOM;

— CBOOOJHO MPUMEHATH arnmapar
MaTEMaTHYECKOI0 aHaJIn3a ISl
UCCIEeIOBaHUs PYHKIMH U
MOCTPOEHUsI IpauKOB, B TOM
YuClie UCCIIE0BAHUS Ha
BBIITYKJIOCT;

— OIepUpOBaTh NOHATHEM
nepBooOpazHON QYHKINH JTsS
pelleHns 3a1ay;

— OBJIQJIETh OCHOBHBIMU
CBEJICHUSMH 00 MHTErpaje
Hrrotona—Jleitbunia u ero
MPOCTEHIINX TPUMEHEHUSX;




—CTpPOUTH IpapuKu U MPUMEHSTH K
pEILIeHHIO0 3a/1a4, B TOM YHUCJIE C
napaMeTpoM;

—BJIa/IETh MOHIATHEM KacaTeIbHas K
rpaduky GyHKIIMH U YMETh IPUMEHSATD
€ro IpH PEeIICHUH 3a/1a4;

—BJIa/IETh NOHITUSIMHU [1EPBOOOpaA3HAS
GbyHKIMS, ONpeIeIeHHbII UHTerpa;
—IpUMEHATH Teopemy HproTona—
JleriOHUIIA U €€ CIIeCTBUS JIJISl PEIICHUS
3azad.

B noeceownesnotl sicusnu u npu uzyyenuu
Opyeux yueOHbiX npeomMemos:

- pelaTth NPUKIATHbIE 3a/1a4d U3
ouosioruu, PU3NKN, XUMUH, SKOHOMUKH
U APYTHUX MPEAMETOB, CBSI3AHHBIE C
HCCIICIOBAHUEM XapPaKTEPUCTUK
MIPOIIECCOB;

- MHTEPIPETUPOBATH MTOTYyUEHHBIE
pe3yabTaThI

— OIEepUpPOBaTh B CTAHJAPTHHIX
CUTYaIUsX MPOU3BOJIHBIMU
BBICIIIUX TIOPSIKOB;

— yMeTbh IPUMEHATH MIPU PEIICHUN
3a/1a4 CBOMCTBA HEMPEPHIBHBIX
GbyHKIH;

— yMeTbh IPUMEHATH MIPU PEIICHUU
3a7a4 TeopeMbl BeliepmTpacca;

— YMETbh BBITIOTHSITH
MPUOIMKEHHBIE BBIYMCIICHUS
(MeTompl perieHus ypaBHEHHH,
BBIUYHCIICHUS OIPEIETICHHOTO
UHTErpana);

— yMeTbh IPUMEHATH MPUIIOKEHNE
MIPOU3BOIHOM U ONpeAeNIEHHOTO
UHTErpaa K pelieHuo 3a1au
€CTECTBO3HAHUS,

— BJIAJIETh OHITUSIMH BTOPAS
MIPOU3BOIHAS, BBITYKJIOCTh
rpaduka QyHKIUHA U yMETh
HccaeaoBaTh GyHKIUIO HA
BBINTYKJIOCTh

Cmamucmuka u
meopus
eéepoamuocmeil,
J102UKA U KOM-
ounamopuxa

OrnepupoBaTh OCHOBHBIMU
OIMUCATCIIbHBIMU XapPaAKTCPUCTUKAMU
YHCIIOBOTO HA0OPa, TIOHATHEM
TreHepajibHass COBOKYITHOCTb U
BBIOOPKOIi U3 Hee;

— OIICPUPOBATH MOHATUAMU: HACTOTA U
BCPOATHOCTD CO6I)ITI/I$I, CymMMa 1
MIPOU3BEICHNE BEPOSTHOCTEH,
BBIYUCIIATE BEPOATHOCTH COOBITHH HaA
OCHOBE TI0JICYETa YK CIa UCXOOB;

— BJIa/I€Th OCHOBHBIMH MOHATUSIMU
KOMOWHATOPUKH U YMETh UX IPUMEHSTh
IIPU pEIIeHUH 33/]a4;

— MMeTh Ipe/icTaBlIeHne 00 OCHOBaX
TEOPHUH BEPOATHOCTEH;

— MMETb MPEICTaBICHUE O JUCKPETHBIX
Y HEMIPEPHIBHBIX CIYYAMHBIX BETUIMHAX
U pacrnpeseleHus1X, O HE3aBUCUMOCTH
CIIyYalHBIX BEJIUYHH;

— UMCTD IIPEACTABIICHUC O
MaAaTEMAaTHYCCKOM OXKHAAHUU U
AUCTICPCHUN CJ'Iy‘-IB.ﬁHBIX BCIINYHH,

— UMCTb IMPEACTABIICHHUE O COBMCCTHBIX
pacnpeaciiCHugx CJ'Iy‘-IS.fIHBIX BCINYHH,

— IOHMMATh CYTh 3aKOHA OOJBIINX
quCceN U BBIOOPOYHOTO METO/1a
WU3MEPEHHUS BEPOATHOCTEH;

— UMETH NPEACTABIEHUE O HOPMAIBHOM
pacnpezieleHuu ¥ IpuMepax HOpMaJIbHO

JocTrkenue pe3yiabTaToB
pasnena l;

UMETh MPEJICTaBICHUE O
LIEHTPAIbHOUN TIPEeACIbHOM
TeopeMe;

UMETh MPEJICTaBICHUE O
BBIOOPOYHOM KO3 (puIineHTe
KOpPPEJSLHHA U JTMHEHHON
perpeccuy;

UMETh MPEJCTABIEHUE O
CTaTUCTUYECKUX TUIIOTE3aX U
IIPOBEPKE CTATUCTUIECKON
TUIOTE3bI, O CTATUCTUKE KPUTEPUS
U €€ YpOBHE 3HAYUMOCTH;

UMETH NPEJCTABIEHUE O CBA3U
SMIIUPHUUECKUX U TEOPETUUECKUX
pacrnpeeneHuit;

MUMETH NPEICTABICHUE O
KOJUPOBAaHUH, IBONYHOH 3aIHCH,
JIBOMYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMU ITOHATUSAMU
Teopuu rpados (rpad, BepunHa,
pedpo, cTeneHb BEpUINHbI, TYTh B
rpade) u yMeTb IPUMEHSATh UX MPH
pelIeHnH 3a]1ay;

MUMETH NPECTABICHUE O
JIEPEBbSIX U YMETh IPUMEHSATH IPU
pelIeHnH 3a/1ay;

BJIA/IETh IOHSTUEM CBA3HOCTDb U
YMETbH IPUMEHITh KOMIIOHEHTBI




pacrpeieIeHHbIX CIy4ailHbIX BEJTUYHH;

— UMETh MPEACTABICHUE O KOPPEISIHH
CIIy4aifHbIX BEJTUYHH.

B nogceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

— BBIYHCIIATH WM OLICHUBATH
BEPOSTHOCTH COOBITHI B peaIbHOM
KU3HU;

~ BBIOMpATh METOABI OIXOMSIIETO
IpeCTaBICHUs U 00pabOTKH TaHHBIX

CBSI3HOCTH TIPH PELICHUH 3a]ay;

YMETh OCYILECTBIISTh ITyTH 1O
pebpam, 06xob1 pedep 1 BEpUINH
rpada;

UMETb MPEJCTaBICHUE 00
SUJIEPOBOM U TaMHUJIbBTOHOBOM
MyTH, UMETh ITPEJICTABICHHE O
TPYIHOCTH 33/1a41 HaXOXKJICHUS
raMWJIBTOHOBA ITYTH;

— BIIQJCTh IIOHATUSAMU KOHEYHBIEC U
CYETHBIE MHOXKECTBA U YMETh UX
IIPUMEHSATH [IPU PELICHUH 3a/1a4;

— yMETb IPUMEHSTH METO/T
MaTeMaTUYECKON MHIYKLINH;

— YMETb IPUMEHATH TPUHIIMII
Jupuxiie npu pemeHun 3anaqy

Texcmoebvie
3a0auu

Pemiate pa3zHble 3a7auul OBBILIEHHOM
TPYAHOCTH;

AQHAJIN3UPOBATh YCIOBUE 33JauH,
BBIOMPATh ONTHMAIBHBII METO]]
peleHus 3aJauu, paccMaTpuUBas
pa3MYHbIC METO/IBI;

CTPOUTH MOJIEJIb PEIICHUS 3a/1a4H,
IIPOBOJUTH JJOKA3aTEIbHbIC
paccyXIeHUs IPU PELIeHNH 3a/1a4H;

pemaTh 3a1a4u, TpeOyrome
nepebopa BapuaHTOB, IPOBEPKHU
YCIIOBUH, BBIOOPA ONTUMAJILHOTO
pe3ynbrara;

aHaAJM3UPOBATh U UHTEPIPETUPOBAThH
HOJy4YEeHHBIE PELICHUs] B KOHTEKCTE
YCIIOBHS 33]]a4H, BBIOMPATh PEIICHHUS,
HE NPOTUBOpEYAIINE KOHTEKCTY;

NIEPEBOJIUTH MPH PEIICHUH 33]a91
MH(pOPMALIMIO U3 OJHON (POPMBI 3anucu
B IPYT'YIO, UCIIOJIB3YS IPU
HEOOXOJIMMOCTH CXEMEI, TAOJIUIIbI,
rpaduKu, 1uarpaMMsl.

B noeceonesnoti scuznu u npu uzyveHuu
opyeux npeomemos.

~ pemath NPaKTUYECKHE 33/1a49H U
3aJ1a4u U3 APYrUX NpPeMETOB

JlocTibkeHue pe3ysibTaToB
pasnena |

T'eomempus

— Buagers reomerprueckummn
MOHSTHUSIMU [P PEIICHUH 3a]a4 U
IIPOBEJEHUHN MaTEMaTHUYECKUX
pacCyXIEHUI;

— CaMOCTOSITEIHHO (OPMYIHPOBATH
OTIpeIeNIeHUs] TEOMETPUYECKUX UTYD,
BBIIBUTaTh TUIIOTE3bI O HOBBIX
CBOICTBax M MpU3HAKaX
reoMeTpUUeCcKUX GUryp u

JlocTrxkeHne pe3yapTaToB
paznena |

Nwmetsb npencrasneHue oo
aKCHOMAaTHUYECKOM METOJE;

BJIaJCTh IIOHATUEM
TrE€OMETPUUECKHE MECTA TOUEK B
IMPOCTPAHCTBE U YMCTh IIPUMCHATH
UX JUIS pELIeHUs 3a/1ay;

YMETb NIPUMCHSATE JJI PCUHICHUA




00O0CHOBBIBATh WIIM OIIPOBEPTaTh UX,
000011aTh MJIM KOHKPETH3UPOBATh
pe3yJIbTaThl Ha HOBBIX Kiaccax (uryp,
IPOBOJUTH B HECIIOKHBIX CIYJasx
Ki1accudukanuio GUryp mo pa3nuyHbIM
OCHOBAHMSAM;

— HCCIIEIOBATH YEPTEIKH, BKIIFOUAs
KOMOWHauu (QpuUryp, u3BJIeKaTh,
UHTEPIPETHPOBATH U MPEOOPa30BHIBATH
UH(pOpPMAIHNIO, IPEICTABICHHYIO Ha
yepTexKax;

— pemartk 3a/1a41 T€OMETPHUECKOTO
COZIEp’KaHMs, B TOM YHUCIIC B CUTYaIUIX,
KOTJIa aJITOPUTM PEIICHHsSI HE CIEyeT
SIBHO U3 YCIJIOBHS, BBITIOJIHATD
HEOOXOIMMBIE /TSl pEILICHUS 3a/1a41
JIONIOJTHUTEIIbHBIE TIOCTPOCHHS,
UCCIIEIOBAaTh BO3MOYKHOCTh
NPUMEHEHHS TeopeM U GpopMyIT ISt
peleHus 3a1ay;

— ymeTb (opMyIHPOBATH U IOKa3bIBATh
reOMETPUYECKUE YTBEPIKIACHUS;

— BJIQZICTh NOHATHSAMH CTEPEOMETPHUU:
npu3Ma, apajulIeseuIe1, THpaMuIa,
TETpasap;

— UMETb NPEACTaBIEHU 00 aKCuoMax
CTEPEOMETPUH U CIEICTBHUAX U3 HUX U
YMETh IPUMEHSATh UX MPU PEIICHUN
3aj1ad;

— YMETb CTPOHTDH CEUCHHUSI
MHOTOTPAaHHHUKOB C HCITOJIb30BaHHEM
pas3INYHBIX METO/IOB, B TOM YHCIIE U
METO/1a CIIEIIOB;

— HMMETh Mpe/ICTaBIECHUE O
CKPELIMBAIOIIUXCS MPSIMBIX B
IPOCTPAHCTBE M YMETh HAXOJIUTh YTOI U
paccTosiHuEe MEXAY HUMU;

— TIPUMEHSTH TEOPEMBI O
NapaIeIbHOCTH TPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE MPH PEIICHUH 3a]1a4;

— YMETbh IPUMEHSTH MMapajuIeIbHOe
MPOEKTHUPOBAHUE JIJISI H300paKEeHUS
$uryp;

— YMETbh NIPUMEHSTh
NEePIEHANKYISIPHOCTH TIPSIMOH 1
IUIOCKOCTH TIPH peIlIeHUH 3aj1ay;

— BJIAZICTh TOHATHSIMH OPTOTOHAIBHOE
IPOCKTHUPOBAHNE, HAKIIOHHBIC 1 HX
HPOEKINH, YMETh IPUMEHSATh TEOPEMY O
TpEeX MEePIEeHANKYISIpaxX MPH PEIICHUN
3ajay;

— BJIAZICTh TOHSATHSIMH PACCTOSTHUE

3a7a4 CBOIMCTBA INIOCKUX U
JBYTPaHHBIX YIJIOB, TPEXIPAHHOTO
yria, TEOpEMbI KOCHHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOI'O yIJIa;

BJIA/IETh IOHATHEM
NEPIECHIUKYIIIPHOE CEYCHHE
IIPU3MBbI U YMETbH IIPUMEHSITH €r0
IIPY PELICHNUH 33]1a4;

HUMETh IIPEJCTaBIECHUE O
JIBOMCTBEHHOCTH NMPABUIIbHBIX
MHOI'OTPaHHHKOB;

BJIa/IETh MOHATUSIMU
LEHTPAJIBHOE U NapajlieIbHOE
IIPOEKTUPOBAHKUE U IPUMEHSATD UX
IIpU IOCTPOCHUU CCUECHUU
MHOTOTPaHHUKOB METOA0M
MPOEKIU;

UMETb NPEACTABICHUE O
pa3BepTKE MHOTOTPaHHUKA U
KpaT4ailleM IMyTH Ha TOBEPXHOCTH
MHOI'OTpaHHUKA;

UMETb MPEICTABICHUE O
KOHUYECKUX CEUCHMSIX;

UMETb MPEICTABIEHUE O
Kacaromuxcs cepax u
KOMOMHAIMK TeJl BPALlCHUs U
YMETb IPUMEHSTH UX IPU PELLICHUN
3azad4;

IPUMEHATDH [IPU PELICHUU 3aja4
(bopMyiTy pacCTOSTHHSI OT TOUKHU 10
IJIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMU
3aJlaHus IPSIMON ypaBHEHUSIMU U
YMETb IPUMEHSTH NIPU PELICHUH
3ajay;

— IPUMEHSATH IIPU PEIICHUY 3a7a4
U JI0Ka3aTeNIbCTBE TEOPEM
BEKTOPHBINA METOJ U METOJ
KOOpJUHAT;

— UMETb NpeiCTaBlIeHUE 00
akcuomax o0Obema, IPUMEHSTh
(dhopMyIbl 00bEMOB
MPSIMOYTOJIbHOTO
napajuleJIenunea, Ipyu3Msl U
MMpaMHJIbl, TETPAdpa MpH
pELIEeHNH 3a/1a4;

— MPUMEHATH TEOPEMBI 00
OTHONICHUSAX 00HEMOB MIPU
pELIEeHNH 3a/1a4;

— MPUMEHSATh UHTETpasl AJis
BBIUUCIIEHUS] 00BEMOB U
ITOBEPXHOCTEN TEJ BpalllCHMS,




MeXIy GUrypaMu B IPOCTPAHCTBE,
00U TepIeHTUKYIISAP ABYX
CKPELIMBAIOIIUXCS IPSIMBIX U YMETh
NPUMEHSATH UX MPH PELICHUHU 33/a4;

— BJIAZIETh OHATUEM YTOJl MEXKIY
IPSAMOM U TNIOCKOCTBIO U YMETh
IPUMEHSTH €r0 NP PEIICHUH 3a/1a4;

— BJIQZIETh HOHATHAMM JBYI'PAHHBIN
yToJl, YTOJI MEX/y IUIOCKOCTSIMH,
NepIEeHINKYIISPHbIE TUIOCKOCTU U YMETh
IPUMEHSATh UX MIPU PELICHUH 3a7a4;

— BJIQJICTh NOHATUSAMH IIPHU3Ma,
napaieNenune]] 1 IpUMEHSTh
CBOMCTBA MapaJuleenuIeaa npu
pELICHUH 33]a4;

— BJIAZIETh OHATHEM IIPSIMOYTOJIbHBIHI
napasesenune] 1 IpuMeHsTh €ro npu
pelIeHNH 3a1a4;

— BJIQJICTh NOHATUAMM [TUPAMU/IA, BUJIbI
UPaMUJL, JIEMEHTBI TPABUIIBHOM
NUPaMU/Ibl U YMETh IPUMEHATh UX IPU
pelIeHNH 3a1a4;

— HMMETh IPEeACTaBICHUE O TEOpEME
Olinepa, NpaBUIbHBIX MHOIOI'PaHHUKAX;
— BJIAZICTh NOHSATHEM IUIOIIAIH
MIOBEPXHOCTEH MHOTOTPAHHUKOB U
YMETb IPUMEHSITh €r0 MPH PelIeHUH
3a1ad;

— BJIQZICTh NOHATHUAMM TeJla BPALCHUs
(UMAMHIpP, KOHYC, ap U cdepa), ux
CEUeHHsI U YMETh MPUMEHATH UX TPU
pELIeHUH 3aJa4;

— BJIQJICTh OHATHSIMH KacaTelbHbIC
NPSIMBIE U TUTOCKOCTH U YMETh
NPUMEHSATH U3 IPU PELIeHNH 3a/1a4;

— HMIMETh MPEICTABICHHUS O BIUCAHHBIX
¥ ONTMCAHHBIX cepax U yMETh
NPUMEHSATH UX MPU PELICHUHU 3a7ay;

— BIIQJIETh TIOHATUSAMHU 00bEM, 00bEMBI
MHOTOTPAaHHHUKOB, TEJ BPAIICHUS
NPUMEHSATh UX MPH PELICHUHU 3a7ay;

— HMMETh TPEJICTABICHUE O Pa3BEPTKE
IWIMH/pa U KOHYCa, TUIOIAAN
MIOBEPXHOCTH IIMJIMH]IPA U KOHYCA,
YMETh IPUMEHSTh UX MIPU PELICHUN
3ajay;

— HMMETh NPeACTaBJICHUE O TUIONIAN
cdepbl U yMETh IPUMEHSATH €T MpH
pEIICHUH 33124,

— YMETb pelaTh 3aJauu Ha
KOMOWHAIIMY MHOTOTPaHHUKOB U TEJ
BpAIICHHUS;

BBIYHCIICHUS TIOIIAIU
ceprueckoro nosica u 00bemMa
IapOBOTO CJIOS;

— UMETh MPEJICTABICHHUE O
JBUKCHHSIX B IPOCTPAHCTBE:
napajuieIbHOM IepeHoce,
CUMMETPUHU OTHOCUTEIHHO
IJIOCKOCTH, LIEHTPAJILHOM
CUMMETPHUH, TIOBOPOTE
OTHOCHUTEJILHO MPSMO, BAHTOBOM
CUMMETPHUH, YMETh IPUMEHSThH UX
MIpH pElICHUH 3a]1aY;

— UMETh MPEJICTABICHHUE O
IUIOUIAX OPTOTrOHAIBHOM
MIPOEKIINH;

— UMETh MPEJICTABICHHUE O
TPEXTPaHHOM U MHOTOTPAaHHOM
yrie U MPUMEHSTh CBONCTBA
IJIOCKHX YIJIOB MHOTOTPAHHOTO
yria pyu peuieHuy 3a/1ay;

— MUMETh MPEICTABICHUS O
peoOpa3oBaHUH OO0,
TOMOTETHH U YMETh MIPUMEHSTh UX
MIpY PEIICHUH 33]1aY;

— YMEeTh pemiathb 3a/1a4u Ha
IJIOCKOCTH METOJAMH
CTepEeOMETPHH;

— YMETh IPUMEHSATH (DOPMYJITBI
00BEMOB IIPH PELIEHUHU 33]a4




— HMMETh TPEJICTaBICHUE O TIOA00HH B
IPOCTPAHCTBE M YMETh PeliaTh 3a1auu
Ha OTHOIIEHUE 0ObEMOB U ITOLIA/IeH
MOBEPXHOCTEN MOTO0HBIX (HUTYP.

B nogceonesnoil scuznu u npu uzyueHuu
Opyaux npeomemos:

— COCTaBIISITh C UCIIOJIb30BAaHUEM
CBOWCTB T€OMETPUYECKHUX PUTYP
MaTeMaTHYECKUE MOJICIH [T PEIICHHS
3a[a4 IPaKTUYECKOTO XapaKkTepa u
3aj]1a4 U3 CMEXHbBIX JUCIUTUIHH,
UCCIIEIOBATh MOJTyYCHHbIE MOJICIN U
UHTEPIPETHPOBATH PE3YJIbTAT

Bexmoput u — BrnageTh NOHATUSMU BEKTOPHI M X HocTmkenue pesynbTaTtoB
Koopounamol KOODIMHATEL; paznena l;
npocmpancm —
pocmpancmee — YMETH BBIIOJIHATE OII€palluy Hal HaxXOJIHUTh 00bEM
BEKTOpAMU; nmapajijiejcnmicaa u TeTpasipa,
— HCIIONB30BATH CKATAPHOE 3aJJaHHBIX KOOPJAMHATAMH CBOUX
BEpIIUH;
MIPOU3BEJICHUE BEKTOPOB MPU PEUICHUU
3aj1au; — 3a71aBaTh NPSIMYIO B
— IPUMEHATH YPaBHEHUE IIOCKOCTH, TIpOCTpaHCTBC,
(bopMyily pacCTOSHUSA MEXAY TOUKaMu, | — HAaXOIUTb PACCTOSIHUC OT TOUKH
ypaBHeHUe cdepbl IpU pelieHuu 3agay; | A0 IVIOCKOCTH B CHCTEME
— TPUMEHSATH BEKTOPHI U METO/ KOOpHHAT,
KOOPJIMHAT B MPOCTPAHCTBE MPHU — HaXOIHUTb paCCTOAHNUE MEKIY
peleHuH 3a1a4 CKPEIIMBAIOIIUMHUCS TTPSIMBIMU,
3a/IaHHBIMU B CUCTEME KOOPAMHAT
Hcmopus —HMeTh npencraBiaeHue 0 BKIAJE
mamemamuKu BBIJIAIOIINXCS MATEMAaTUKOB B PA3BUTHE
HAyKH;
—IOHUMATh POJIb MATEMATUKHU B
pa3Butum Poccun
Memoowt —Hcnonp30BaTh OCHOBHBIE METOIbI HocTtrmxenue pe3ynbTaToB
MamemamuKu paznena I,

JI0Ka3aTelIbCTBA, TIPOBOJIUTH
JI0Ka3aTeNIbCTBO M BBIIOIHSTh
OIIPOBEPIKEHHE;

—HPUMCHATHL OCHOBHBIC MCTOIBI
PEHICHUA MAaTEMAaTUICCKUX 3a1a4;

—Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B MIPUPO/JIE
XapaKkTepU30BaTh KPacoTy U
COBEPLICHCTBO OKPYXKAKOLIETO MUPa U
IIPOU3BEICHUI UCKYCCTBA;

— IPUMEHSATH NPOCTEUIINE
IIPOIPaMMHBIE CPEACTBA U MIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI ITPU
pELLIEHNN MaTEMaTUYECKUX 3a1ady;

—IOJIB30BATHCA MPHUKJIAIHBIMU
nporpamMmmamMu 1 nporpamMmmamu
CHUMBOJIBHBIX BEIYHUCIICHUH JJIS

MNPUMCEHATH MaTEMAaTHYCCKUEC
3HaHUS K UCCIIEIOBAHUIO
OKpY’KaroIIero Mupa
(MonenupoBaHue (PU3HUECKUX
MPOLIECCOB, 3a/1a4l SKOHOMHKH )




HCCIIEIOBAHUSA MATEMATHYECKHUX
00BEKTOB

Cucmema oyeHKu 00CMUINICEHUA NIIAHUDPYEMBIX PE3YIbIMAMOE 0C60EHUA OCHOBHOU
00pa3o0eamenbHoll nNPOPAMMBL CPEOHeZ0 00uiezo 00pa3oeanus

OneHka NpeAMETHBIX pe3yJbTaTOB IMPEACTaBIsieT COOOM OLEHKY IOCTHXKEHHUS OOydarolUMUCs
IUJAHUPYEMBIX PE3YJIBTATOB 110 MATEMATHKE: IPOMEXYTOYHBIX IUIAHMPYEMBIX pE3yJIbTaTOB B paMKax
TEKyIIeH U TEMaTUYECKOW MPOBEPKU U UTOTOBBIX IUIAHUPYEMBIX PE3YJIbTATOB B PAMKAaX UTOTOBOM OLIEHKH H
roCyJ1apCTBEHHOM UTOrOBOM aTTECTALNU.

CpelncTBOM OLIGHKHM IIJIAHUPYEMBIX pE3yJbTaTOB BBICTYNAIOT Yy4YeOHBbIE 3allaHusl, IPOBEPSIOIIUE
CIOCOOHOCTh K PELICHHI0 y4eOHO-TO3HABATENbHBIX M Y4eOHO-NPAKTHYECKUX 3a/ad, IPEeAIroararonme
BapUaTUBHbBIE IIYTH peLIeHUs (HalpuMep, coieprKaliue U30bITOUHbIE IS peIeHuUs PoOIeMbl JaHHbIE WK C
HEOCTAIOMUMH JJAHHBIMH, HJIM TIPEAINOJaraloT BbIOOp OCHOBaHMU [AJsl pEIIeHHs MpoOJeMbl W T. 11.),
KOMIIJICKCHBIC 3a/laHusl, OPUEHTUPOBAHHBIE HA IMPOBEPKY LIEJIOT0 KOMIUIEKCA YMEHHH; KOMIIETEHTHOCTHO-
OpPHEHTUPOBAHHbIC 3a/IaHMs, MTO3BOJISIOIINE OLEHUBATH COPMUPOBAHHOCTH TPYIIIBI PA3IUYHBIX YMEHUH H
Oazupyrouecs Ha KOHTEKCTE CUTYaIMH «KU3HEHHOI0» XapaKTepa.

OneHka npeaIMETHBIX pe3yJbTaTOB BEIETCS B XOJA€ MPOLEeAyp TEeKylled, TeMaTUuYeCKOM,
IIPOMEKYTOUYHOW M UTOTOBOH OLIEHKH, a TaKXe aJMUHUCTpalMeld oO0pa3oBaTelbHON OpraHM3alllu B XOJe
BHYTPEHHEI0 MOHUTOPUHIA Y4€OHBIX JOCTHKEHUN (BXOJHOU, IPOMEXKYTOUHBINA, UTOTOBBIA KOHTPOJIB).

Il. Tporpamma kypca coszmaer ycnosusi pasutus YV ]I, sABISETCS OPraHM3allMOHHO-METOIMIECKOI
ocHOBOM s peanuzanuu TpedoBaHuil ®PI'OC COO K IUYHOCTHBIM M METANPEAMETHBIM pe3ysibTaTaM
ocoenus OOII u Bxiroyaer:

- OCBOCHHEC MCKIPCIMETHBIX MMOHATUH U YHUBCPCAJIBbHBIX y‘Ie6HI)IX
HeﬁCTBHﬁ (pel"ynHTI/IBHBIG, I1I03HAaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHBIe) n
WX UCIIOJL30BAHUS B IT03HABATCILHOM U COHI/IaJIBHOﬁ IMPAKTHUKE;

— pa3BUTHE CAMOCTOSITEIBHBIX  HABBIKOB B IUIAHMUPOBAHUU U
OCYIIIECTBIICHUU Y4eOHO 1eATeIbHOCTH.

VYV ]I uenenamnpanieHHO GOPMHUPYIOTCS Ha BCEX dTalax Pa3BUTHS JUYHOCTH U JIOCTUTAIOT BBICOKOTO
YPOBHS K MOMEHTY Iepexofia ooydatouuxcst Ha ypoBeHb COO. BaxkHoe ycioBue: nepexoj Ha KaueCTBEHHO
HOBBIN ypOBEHb pe(IeKCHU BBIACISET CTAPUINN MIKOJIBHBIM BO3pAaCT KaKk OCOOCHHBIN ATall B CTAHOBJICHHH
YV .

[Tponiecc popmupoBanus Y'Y/ no3BoisieT yqammmcs: oOpamarbcsi He TOIbKO K MPEAMETHBIM, HO U K
MeTamnpeIMETHBIM BHAAM JAEATEIbHOCTH, oOecreynBaeT (OPMHUPOBAHHE HABBIKOB PEIIEHUS MPEAMETHBIX
3aJla4, HadaJlbHOM mpodeccruoHanu3aum, nepeHoc chopMmupoBaHHblXx YY/| Ha BHey4deOHbIE CHUTYyalluH,
JEUCTBUS B PA3JIMUHBIX KU3HEHHBIX KOHTEKCTAX.

COLEPKAHUE KYPCA (Yray0aéHHblii ypoBeHb)

117;)[ Tema Coaep:xanue
10 xaacc
Martemaruka. Ajaredpa 1 Ha4aJla MATEeMaTHYEeCKOI0 aHAJIN3a
Harypanbabsle u wnensle uyucia. PanuoHanbHblE 4YMCIA.
HencTBuTeIbHEIC UppannoHanbHbie  4uciaa. MHOXKECTBO — JIEMCTBUTEIBHBIX
1| yuema gucesn.  Moaynb  geHCcTBHTENBHOro  uucina.  Merog
MaTeMaTUYeCKON UHTYKIIUU
Onpenenenue 4MUCIOBOM (DYHKIMM W CIOCOOBI €€ 3aJaHMs.
2 | YucnoBble pyHKITHH CaotictBa ¢yukuuii. Ilepuonnueckue ¢ynkuuu. OOparHas
byHKIHISA
3 | Tpuronomerpuueckne | YucmoBass  OKpPY)KHOCTb.  UucioBasi ~ OKPYXHOCTh  Ha




n/n

Tema

Conepxanue

byHKIUHA

KOOPAWHATHOM MIOCKOCTH. CHHYC M KOocuHyc. TaHreHc u
KOTaHreHC. TpPUTOHOMETPUYECKHE (DYHKIUH YHUCIOBOTO
aprymenra. TpHUroHoMeTpuYeckue (YHKIUH  YIIIOBOTO
aprymenta. @ynxuuu Y = SIX Y =COSX 'y cpoiictea u
rpapuku. I[loctpoenne rpaduka  ¢Gynkuun  y=mf(x).
[Toctpoecune  rpadpuka  dyuxmum  Y=f(kx).  I'paduxk
rapMOHIYECKOro Konebanus. Oyukimm Y — tgx, Y =ctgx iy
cBoiictBa u rpapuku. OOpaTHbIE TPUTOHOMETPUUYECKUE

byHKIUA

Tpuronomerpudeckue
YPaBHEHHUS

[Tpocreiimue TPUTOHOMETPHUECKUE ypaBHEHUS u
HepaBeHCTBA. MeToabl  pelIeHUusT TPUTOHOMETPUUYECKUX
ypaBHEHUH.

ITpeoOpa3oBanue
TPUTOHOMETPUUYECKHX
BBIPAKECHUIN

CHHYC U KOCHHYC CyMMBbI U Pa3HOCTH apryMeHTOB. TaHIeHC
CyMMBl M pa3HOCTH aprymMeHToB. POpMyibl NpUBEICHUS.
@opMynsl IBOWHOrO aprymeHTta. @OpMynbl MOHWKEHHS
crenieHu. IlpeoOGpa3oBaHue CyMMBl TPUTOHOMETPHUYECKUX
¢byakumii B npousBenenue. [IpeoOpa3zoBaHue MpoU3BENCHUS
TpUroHomerpuueckux ¢yHkuuidi B cymmy. lIpeoOGpasoBanue
BBIpOXKEHUST ASIN X+Bc0S X k Bumy Csin(x+t).Metomsr
pelLIeHHs] TPUTOHOMETPUYECKUX YPaBHEHUH (ITPOAOIKEHHE)

KommiekcHrlie uncia

KommiekcHple 49mcna W apuMETHUECKUE OINEepalud Haj
HuMu. KoMIekcHele 4yMciaa M KOOPAMHATHAS IUIOCKOCTD.
Tpuronomerpuueckass gopma 3anMch KOMIUIEKCHOTO YHCIA.
KomnuiekcHble uncna U KBagpaTHbIE ypaBHEHUs. Bo3BeneHnue
KOMIUIEKCHOTO 4YMCjia B CTENEHb. V3BieueHue KyOMUeCcKOro
KOPHsI U3 KOMIUIEKCHOT'O YUCIa

[TpousBogHas

YucnoBble  mocnenoBaresnbHOCTH.  Ilpegen  umcioBoit
nocienosarenbHocTd.  Ilpenen  ¢ynkuuun.  OnpeneneHue
IIPOU3BOJHOM. Beruucnenue IIPOU3BO/IHBIX.
Juddepennmponanue CJIOKHOMU GbyHKIMN.
HuddepenunpoBanre oOpatHol  (QyHKUMU. YpaBHEHHE
KacaTenbHOM K rpaduky  yHkmuu.  [Ipumenenue
MPOU3BOAHOM i wccienoBanus ¢yHkiui. [locTpoenue
rpa¢pukoB  ¢yHkuuid. IlpuMeHeHue mNpPOM3BOAHOM I
OTBICKAaHUsl HAaNOOJIBIINX U HAUMEHBIINX 3HAaYEHUH BETMYUH

KomOunatopuka
BEPOSITHOCTD

[TpaBuno ymHoxenus. [lepecraHoBku U (axtopuansl. Beibop
HECKOJIbKUX BapHaHTOB. buHoOMHalbHbIE KO3()(PUIIMEHTHI.
CrnyyaiiHbple COOBITHS U UX BEPOSITHOCTH

I'eomerpus

Bseneunue

IIpeamer CTEPEOMETPHUH. AKCHOMBI CTEPEOMETPUH.
Hexotopele cineacTBus U3 akCuoM

[TapayieapHOCTB
MPSIMBIX U IJIOCKOCTEN

[TapannensHbie TpsiMble B npocTpaHcTBe. [lapammensHocTh 3-
X npsmbiX. [lapamnensHOCTs TOpsIMOM M MIIOCKOCTH.
CkpemmBaromuecs npsMsie. [IpoBenenue dvepe3 OIHY U3
CKpEIIMBAIOIIMUXCS  IPSAMBIX  IUIOCKOCTH, HapajuleIbHOU
JIpYrol mpsMOi. YTJbl C COHAIPaBICHHBIMH CTOPOHAMU.
VYron mexnay npsaMbeivu. [lapannensssie ninockoctu. [IpuszHak
napaIeIbHOCTH JIBYX IUIOCKOcTel. CBOMCTBA MapaieabHbIX
miockoctei. Terpasap. Ilapamienenunen. CBoiicTBa rpaHei u




n/n

Tema

Conepxanue

JIMaroHajel mnapauiesienunea.
CEUEHUH.

3agaum  Ha IOCTPOEHHUE

[lepnieHUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEU

[TepnienquKyApHBIE MpsIMBIE B IpOCTpaHcTBe. 1lapamiensHble
IpsIMbIE, IEPHNEHIUKYISPHBIE K  IUIOCKOCTH. IIpu3Hak
NEPIEHIUKYIIPHOCTH MPsAMOM M IUIOCKOCTH. Teopema o
IPSAMOM, NEPHEHIUKYJSIPHOM K IUIOCKOCTU. Paccrosnue ot
TOYKH JI0 INIOCKOCTH. Teopema o0 3-X neprneHauKyisapax. Yroma
MEXIY IPSIMOM U INIOCKOCTBIO. JIByrpaHHslii yrous. IIpusHak
NEPIEHIUKYIIPHOCTH JIBYX IUIOCKOCTeH. IIpsmMoyronbHbIi
apauICICIIUIIC .

MHoOrorpaHHuKu

ITousitue wmuHororpannuka. Ilpusma. Ilpusma. Iliomans
noBepxHoctu npusMmel. [lupamupa. IlpaBunbHas nupamuna.
[Tnomane MOBEPXHOCTH MUPaMHABI. YCeueHHas MNHpaMuia.
Cummerpust B npoctpaHcTBe. lloHsTHE  MpaBHIIBHOTO
MHOTOTPaHHHKA.  DJIEMEHThl ~ CHUMMETPUM  MPABHIbHBIX
MHOTOI'PAaHHUKOB.

Bexkrops! B
IIPOCTPAHCTBE

[TonsstTue Bekropa. PaBeHcTBO BekTOpoB. ClloKeHHUE W
BbIYUTAHUC BCKTOPOB. CYMMa HECKOJIBbKHX BCKTOPOB.
YMHOXeHHE BeKTopa Ha uucio. KommiaHapHble BEKTOPBI.
IIpaBuno mapamienenumnena. PasimoxeHue BeKTOpa IO TPEM
HEKOMIIJIAHAPHBIM BEKTOpaM.

11 kiaace

MaremaTuka. AJredpa u Ha4ajja MaTeMATHYECKOI0 AaHAJIU3A

MHuorouseHsl

MHoOrouneHsl OT OJHOM NE€PEMEHHOM. MHOrouiaeHsl OT
HECKOJIBKUX IIEPEMEHHBIX. Y PaBHEHUS BBICIIUX CTEIEHEN

Crenenn wu
Crenensble (pyHKIMU

KOpHH.

IlonsiTHEe KOpHA N-OM CTENEHU W3 JACUCTBUTEIBHOIO YHUCIHA.
Oynkuun Buga Y="VX, ux cBoiictea u rpaduku. CBoiicTBa
KOpHS N-u creneHu. IlpeoOpa3oBaHue HppanroHaIbHBIX
BelpakeHUil. [loHATHE cTemeHn ¢ JHOBIM palMOHANIBHBIM
nokazareneM. CteneHHble PyHKLINHU, UX CBOICTBA U rpaduKH.
M3BiieueHre KOPHEN U3 KOMIIJIEKCHBIX YHCEI

IToka3arenpHas u

JorapupmMuyuecKas
byHKIUM

[ToxazarenbHast  (QyHKIUSA, e€e cBoWcTBa M rpaduk.
[ToxazarenbHble ypaBHeHHs. [lokasaTenbHbIE HEpaBEHCTBA.
[Tonsstue norapupma. Jlorapupmuueckass ¢yHKuusA, ee
CBOICTBa U rpaguk. CaoiicTBa JorapugMmoB.
Jlorapudmmueckue YpaBHEHUS. Jlorapudmuueckue
HepaBeHCcTBa.  JluddepeHuupoBanre  mokasaTelbHOH U
jorapu@muueckor QyHKIUI

[TepBooOpazHas "

VHTETpaj

[TepooOpaznas U
OmnpeieneHHbIN UHTErpall.

HCOHpe,Z[eJ'IeHHHﬁ HHTCI'paJl.

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEUN U
MaTeMaTU4YeCKON
CTaTHUCTUKH

BepostHocth u reomeTpus. He3aBucuMble TOBTOpEHUS
UCIIBITAHUH ¢ AByMs ucxojgamu. CTaTHCTHYECKHE METOJIbI
o0paboTku nnpopmanuu. ['ayccoBa kpuBasi. 3aKoH OOJNBITHX
qrcen

VYpaBHeHus u
HepaBeHCTBA. CUCTEMBI
YpaBHEHUU U
HEPaBEHCTB

PaBHOCHIBHOCTh ypaBHeHHH. OOIIMEe MeTOAbl peleHHs
ypaBHEHUH. PaBHOCHIBHOCTP HEPABEHCTB. YPABHEHUS U
HEPAaBEHCTBA ¢ MoAyisaMu. MppaiuoHanbHble ypaBHEHUs H
HEpaBeHCTBA. JlOKa3aTeNbCTBO HEPABEHCTB. YPABHEHUSA U
HEPABEHCTBA C ABYMs NepeMeHHbIMU. CHCTEMBbl YpaBHEHMM.
3aauM ¢ napaMeTpamu




IIPOCTPAHCTBE

u/n Tema Conepxanue
I'eomerpus
[IpsamoyrosibHass cucTemMa KOOpPAMHAT B  MPOCTPAHCTBE.
Koopaunarst BekTOopa. CBsI3p MEXAYy KOOpAMHATAMU
BEKTOPOB M KoopauHaTaMu Todek. [Ipocreiimme 3amauu B
1 Meron koopauHaT B KOOpJMHATaxX. Yroia Mexay Bektopamu. CkamspHoe

IIPOU3BEJICHUE BEKTOpPOB. DBpluncieHue yrioB MExXIy
IpsIMBIMU U IIOCKOCTAMU. LlenTpansnas cumMerpus. Ocesas
cummeTpus.  3epkaibHas ~ cuMmMmerpus.  [lapamienbHblit
IIEPEHOC

2 | Hununap, KoHyC U map

[Tonatne uwmmueapa. I[DLomanes MOBEPXHOCTH LUIMHIPA.
[lonsitue  xomyca. Ilmomame  TMOBEpXHOCTHM  KOHYcA.
VYceuennsiii konyc. Cdepa u map. VYpaBHeHHe cepsbl.
Bzaumuoe pacnonoxxenue cdepsl u miockoct. KacarenbHas
wiockocTs K cepe. [lnomans cdeprl. Pasubie 3amaum Ha
MHOTOTPaHHHMKH, IWJIMH/P, KOHYC U 1Iap.

3 O0BEMBI TEIT

[Tonstue o0bema. O6Bvem IPSIMOYTOJIBHOT'O
napauienenunena. OO0vemM  mpsMoil  mpusMbel.  O0beM
MUIMHApa. Beluncienne 00BEMOB Tel € MOMOIIBIO
ompezaeneHHoro uHTerpana. OO0beM HAKIOHHOW TMPU3MBI.
O0bem mmpamunael. O0beM koHyca. O0bem mapa. OObeM
[IApOBOTO CETMEHTa, IIApOBOTO  CJIOs u IapOBOTO
cektopa. [lmomanp cdeprl. Pazubie 3agaun Ha 00BEMBI TEIL.

|. VAEFHO-TEMATHYECKHH ITTTAH

DopMbl
Tembl pa3zaena Apropekast | Pabouas TEeKYIero
nporpaMmma | mporpaMmma
KOHTPOJIs
MaremaTuka. Ajiredpa u Hayajia MaTeMaTH4ecKkoro anaausa. 10 kiace
IToBTOpeHue 3 3
JlelicTBUTENbHBIE YKCIIA 12 12 Kp Ne 1
YucnoBele GyHKINUU 10 10 Kp Ne 2
Tpuronomerpuyeckue GyHKINH 24 24 Kp Ne 3
TpuronomeTpruyeckue ypaBHEHUS 10 10 Kp Ne 4
Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 21 21 Kp Ne 5
BbIpQ)KEHU I
KomriekcHbie uncia 9 8 Kp Ne 6
[IpouzBoaHas 29 30 II%)) '?‘\E) Zg’
Komb6uHaropuka 1 BEpoSITHOCTh 7 7
Oo6o0u1aroniee MOBTOPEHUE 11 11 Hrorosas k/p
Martemaruka. I'eomerpus.10 kiaacc

BBenenne. AKCHOMBI CTEPEOMETPUH U UX 5 5
CIICICTBUS
[TapannensHOCTh IPSIMBIX U TIOCKOCTEH 20 20 II<(F1)) J;E 12’
IlepneH IUKYISIpPHOCTD NPSIMBIX U INIOCKOCTEN 20 20 Kp Ne 3




MHororpaHHuKH 13 13 Kp Ne 4
BekTopsl B mpocTpaHCcTBE 6 6
HrtoroBoe moBTOpEeHHE Kypca T€OMETPUHU 4 4 Hrorosas x/p
Hmoeo: 204 204
MartemaTuka. Ajiredpa u HayaJjia MaTeMaTHYecKoro anaan3sa. 11 kiace
IToBTOpeHue 4 4
MHorouseHsl 10 10 Kp Ne 1
Crenenu u kopHHu. CTeTIeHHbIE PYHKIIMH 24 24 Kp No2
Kp Ne 3
[TokazarenpHas u norapudmudeckas QyHKIAN 31 31 Eg JJ\V{(Q) 45‘
ITepBooOpasHas 1 HHTETpaI 9 9 Kp Ne 6
DNEeMEHTHI TEOPHH BEPOSITHOCTEH U 9 9
MaTEMaTHYECKON CTAaTUCTUKU
VYpaBHeHnust u HepaBeHCTBA. CHCTEMBl ypaBHEHUN U Kp Ne 7,
33 33
HEpPaBEHCTB Kp Ne 8
O6o0maromiee MOBTOPECHHE 16 16 Hrorosas x/p
Maremartuka. I'eomerpus. 11 kiaace
Meto1 KOOpMHAT B IPOCTPAHCTBE Kp Ne 1,
15 15
Kp Ne 2
[ununap, KOHyC U 1ap 17 17 Kp Ne 3
OOBembl TEN 23 23 Kp Ne 4
HToroBoe moBTOpEeHNE Kypca reOMETPUHI 13 13 Hrorosas x/p
Hmoeo: 204 204

Buabl KOHTPOJIA: BXO,I[HOfI KOHTPOJIb, HpOMe)Ky'TO‘IHHﬁ KOHTpPOJIb, WTOT'OBBIN KOHTPOJIb.

@DopMbI KOHTPOJISA: KOHTPOJBHBIE pa0OThI, CAMOCTOSITEIIbHBIE PAOOThI, MATEMATHYECKUE TUKTAHTHI,

TCCTHI.







