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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011e00pa3oBaTeIbHBIX,

COIMATBHO-TYMaHUTAPHBIX U

eCTeCTBeHHOHay‘-IHBIX

JUACIUATUINH

[Mporpamma yueOHo¥ muctmrummasl  O0/y.04 MaremaTuka pa3paboraHa B
COOTBETCTBUU € TpeboBaHUsIMU DeiepalibHOTO TOCYAapCTBEHHOT0 00pa30BaTeIbLHOrO CTaHAapTa
cpenHero obmiero oopazoBaHus (YTBEpXKIEH MpPUKa3oM MUHUCTEPCTBA OOpa30BaHUS U HAYKH
Poccutickoit ®eneparuu ot 17.05.2012 r. Ne 413, B nelicTByroneit penakiuu), OeaepalbHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTEIIBHOTO CTAHIAPTA CPEIHEro NMpohecCHOHATBLHOTO 00pa3oBaHUs
no crienuanbHOCTH 15.02.12 MoHTaX, TeXHUYECKOe 00CTy)KMBAaHUE U PEMOHT MPOMBIIICHHOT'O
obopynoBanus (rmo orpaciasim) (yTBepaeH mnpuka3zoM MHUHHCTEpCTBA 00Opa30oBaHUsA M HAYKH
Poccuiickoit @enepanuu ot 9 aexadbps 2016 r. N 1580), pekoMeHIalUsAME 110 OpPraHH3aIMK
MOJTyYEHUST CPEAHET0 00IIero o0pa3oBaHus B MPEeiiax OCBOCHHS 00pa30BaTEIIBHBIX MPOrPaMM
cpenHero npoheccuoHansHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C YUETOM
TpeOoBaHuil (hemepanbHBIX TOCYIAPCTBEHHBIX OOpPA30BATEIIBHBIX CTAHIAPTOB M TOTy4aeMOu
CHEIHMAIbHOCTH CpPEAHEr0 MpPOQEeCCHOHATBHOIO 00pa3oBaHus, MNPUMEPHOW MpOrpamMMmoin
yueOHOM  aucnuiimHbl  «MaTtematuka» i MpOQECCHOHANBHBIX  00pa30BaTEIIbHBIX
opraHu3anuii, pexkoMeHaoBaHHOH  DenepanbHBIM rOCYAapCTBEHHBIM  OIOJKETHBIM
00pa30BaTEebHBIM  YUPEKACHHEM  JIOTMOJTHUTEIBLHOTO MPOPECCHOHATBHOTO  00pa3oBaHUs
«UHctuTyT pasButusa npodeccuonanbHoro oopasopanus» (nainee — ObI'OY JIO «UPIIO») B
KauecTBe MPUMEPHON MporpamMMmbl I peau3allil  OCHOBHOH  MPOQeCCHOHATBHON
oOpa3zoBatenbHoil mporpamMMbl CIIO Ha 6a3e ocHOBHOro 001Iero oOpa3oBaHUsS C MOTy4YEHUEM
cpenHero obmiero oopazoBanus, mpoTokoi Ne 14 ot «30» HOsIOpst 2022 T.

Opranuszanus-pa3padoTIuK:
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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHBI «<MATEMATHUKA»

1.1. Mecto aMCHMILIMHBI B CTPYKType mnpodeccHoHaNbHON 00pa3oBaTelbHOI
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011e00pa30BaTeIbHOTO LUKIA 00pa3zoBaTelabHON mporpamMMel B cooTBerctBuH ¢ @I'OC mo
crenpaabHOCTH 15.02.12 MoOHTaX, TEXHUYECKOE OOCIY)KMBAaHHE W PEMOHT ITPOMBIIIICHHOTO
000pyI0BaHUA .

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heab aucuuniuHbl

Copepxanre MporpaMMbl  O0IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTuka
HAIPABIICHO HA JIOCTIIKEHUE PE3YJIBTATOB €€ U3YUEHUsI B COOTBETCTBHH ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHo# Harpasiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHHne TUCIUIIMHA uMeeT pu popmupoBanuu 1 pazsutun OK u I1K .



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
podeccnoHaTbHOMI

e TeIbHOCTH TIPUMEHHUTEIEHO

K pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTb K TpYyIy, OCO3HAaHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;
AKTHBHOM

T'OTOBHOCTH K JACATCIIBHOCTH
TEXHOJIOTHYECKON M COHPIaHBHOI;'I HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOHUHUPOBATD, IJIAaHUPOBATb H
CaAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIBbHOCTD,

UHTEpeC pa3IMYHBIM chepam

K
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnanenue y4eOHBIMU

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCAIbHBIMU

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOATCIIBHO Q)OPMYJII/IpOBaTL

aKTyalu3upoBaTh NpobieMy, paccMaTpuBaTh €€

b4l

BCCCTOPOHHE;
YCTaHABJIMBATb CYH_ICCTBCHHLII\/'I IMPpU3HAK WJIN

OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H

000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/1aBaThb
MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHHA,

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATDH
COOTBCTCTBHUEC PC3YyJIbTATOB OLICHUBATb

[PUCKU IMOCJIEICTBUI ACATCIIBHOCTH,

LCIIM,

- pa3BHUBATbh KPCATUBHOC MBIINIJICHUC IIPU PCUHICHUHN

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue (hopMyaupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH J10Ka3aTEIbHbIC
[paccyKJIeHUs B XOJI€ PELICHUs 3a/ay;

- YMETb OIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOorapupm
UKciIa; YMEHUE BBIOJIHATD BHIUMCICHUE 3HAUCHUN U
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
peoOpa3oBaHust APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb OIIEpUPOBATh MOHATUSAMU: PallMOHAIIBHBIE,
ppalOHANIbHBIE, TOKA3aTeNIbHbIE, CTCIICHHBIE,
iorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPABHEHUS U
HEpaBEHCTBA, X CHCTEMBbI;

- YMEThb ONEPUPOBATH MOHATHAMMU: (YHKIINS, HETIPpEphIBHAS
(yHKLIMS, TPOU3BOIHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTETrpal; yMETh HAXOIANUTh IPOU3BOHBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHbIE MaTepUaibl; UCCIEN0BATh B
[IPOCTENIINX CllydasixX GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIINN; CTPOUTH
rpad¥Ky MHOTOWIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAKTUKO-
OPUEHTHUPOBAHHBIE 3a/1a4X HAa HAUOOJIbIINE U HAUMEHBIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PAaLlMOHANbHAs (PYHKLHS,
MoKazareiabHasi QYHKIMS, CTeNeHHAast PYHKLINS,

PKU3HEHHBIX TTPOOIeM

imorapu@muueckas QyHKLINS, TPUTOHOMETPUYECKUE PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIHCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3pelIcHUS]
po0em;

BBISIBJISATh PUYMHHO-CJICJICTBCHHBIC CBS3M U
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THIIOTE3Y €€
HAXOUTh apryMeHThI JUIS

[PCIICHUA,

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,

[apaMeTpsl U KPUTEPUU PELLICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCIICHUS

3ada4n pE3yJIbTaThbl, KPUTHUYCCKU OLCHHUBATHL UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL H3MCHCHHC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHUS B ITO3HABATCIIBHYIO U
IIPAKTUYICCKYIO o0actu KHU3HCACATCIIbHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX|

MpeAMETHBIX 00JIacTeH;

BBIABUT'AaTh HOBBIC niacu, npeajiaraTtb
OPHUTMHAJIBHBIC IMTOAXOJAbl U PCUHICHUS,
CIIOCOOHOCTH HCIIOJIB30BaHUA

MO3HABATEILHOM U COLMAIbHOM IMPAKTUKE

1 Hux B|

oOpaTHbIC PYHKUINHU; YMEHHE CTPOUTH IPapUKH U3YyIEHHBIX
(yHKINH, HCTIONB30BaTh TpaMKU MPU U3YYEHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTrUX y4eOHBIX
[IPEIMETOB U 33a]a4 U3 PEaIbHOM KU3HU; BbIpaXaTh (GOopMyIaMu
3aBHCUMOCTH MEX/y BeJIMUNHAMU;

- YMETh PelIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIe
Ha MPOLIEHTHI, 1OJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCJIYT, HAaJIOTH, 33/1a4d U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHMHBIMH (DMHAHCAMU); COCTABIISIT BEIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,
1iCCIIEI0BaTh MMOYYEHHOE PELICHUE U OLIEHUBATh
[1paBIONI0100HOCTh PE3YJIbTATOB;

- YMETb ONIEPUPOBATH MOHATHIMHU: CpeAHEE apu(PMETUUECKOE,
MenraHa, HauboJlbllee U HAaMMEHbIlee 3HaUeHHsI, pa3Max,
criepcusi, CTaHAAPTHOE OTKIIOHEHHE YHCIIOBOrO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH MHPOPMAIIUIO, TIPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTTbHBIX MPOIIECCOB | SBJICHUI; IPEACTABISITh HHPOPMALIUIO C
MMOMOIIIBIO TAOJIHII U TUArpaMM; UCCIIEIOBATh CTATHCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'papuecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMU: CIIydailHbII ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4alHOTO COOBITHS; YMEHHE BBIUYUCIIATH
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUUECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHHUSI 1 YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIBI IPU PELICHUU 3a7ay;
OLIEHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BEJTMYMHAMH;, YMEHUE TIPUBOIUTH TPHMEPHI




IIPOABJICHUSA 3aKOHA OOJIBIINX YKCENT B MMPpUPOAHBIX U
O6H.I€CTBCHHBIX SIBJICHUAX,

- YMCTb OIICPpHUPOBATH MOHATUAMM: TOYKA, IpAMaAs, IIJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YIroJ, CKPELMBAIOILIUECS MPsIMbIE,
[apajyIeIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH,
YTOJI MEXKIY IPSAMBIMHU, YTOJI MEX]y IIPSIMOM U IJIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
[PACCTOAHNEC MCIKAY ITPAMBIMHA, PACCTOAHUC MCKAY IINIOCKOCTAMMU,
[YMEHHE HCITOJIB30BaTh MPH PEIICHUH 33]1a4 U3yYeHHBIC ()aKThI U
TCOPCMBI INIAHUMCTPHUHU, YMCHUC OLICHHUBATL Pa3MCPLL 00BEKTOB
OKpY’KaloIIEero MUpa;

- YMETb OIIEPUPOBATH MOHATHIMU: MHOIOIPAaHHUK, CEUEHUE
MHOrOrpaHHHKA, Ky0, mapajsienenurnes, npusma, nupammuia,
(urypa 1 oBepxXHOCTb BpallleHHs, IWINHAP, KOHYC, 1map, cdepa,
ceueHMsl (pUTrypbl BpalleHus, MI0CKOCTb, Kacaromasics chepsl,
MUJIMHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPpAMUbI, IIPU3MBI,
KOHYca, WIMHJIpa, Iiouanpb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIenIeIa, TMPAMHIBI, TIPU3MBI,
[MIMHApA, KOHYCA, apa; yMEHHe W300pakaTh MHOTOTPaHHUKA U
[MOBEPXHOCTHU BPALICHUS, X CEYEHUS OT PYKH, C TOMOIIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHAMMU: ABH)KEHHE B IPOCTPAHCTBE,
0100HbBIE GUTYPHI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
riomael moBepxHocTel 1 00beMOB OI00HBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;

- YMCTb BBIUYUCIIATE TCOMECTPUUCCKHUEC BEIMYUHBI (}IJ'II/IHa, yroii,




[I0I1a/1b, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIOJB3Ys U3yUCHHBIE
(hOpMYIIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOpa,
CKaJIIpHOE MPOU3BEIEHHUE, YIOl MKy BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BECHNE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO N3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEANHbI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOUPATH MOAXOISAIINN H3yYSHHBIH METOJ IS PEIICHHS
3aauu, pacro3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIETHN B PUPOJHBIX U OOLIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOAUTH IPUMEPHI
MaTeMaTUUECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTH4eCKOIl HayKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIEHUE, AKCUOMA,
TeopeMa, ClIeZICTBHE, CBOMCTBO, PU3HAK, 0KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIMPOBKHU; YMEHHUE (DOPMYIUPOBATh
0OpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METO/T
MaTEMaTHYECKON MHAYKLUU; TPOBOAUTD JOKA3aTEIbHbIE
[pacCyXIEeHHUs IIPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[TPaBIJIBHOCTb PACCyKICHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, ITOJIMHOXKECTBO,
oTiepali HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U
SIBJIGHUI TIPU PEILIeHUH 33/a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[IpEeIMETOB;

- YMETh OIIEpUpPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,




KT, Tpad Ha IUIOCKOCTH; YMEHHE 331aBaTh M OMKCHIBATh Ipadbl
Pa3IMYHBIMU CIIOCOOAMU; MCTIONIB30BATh rpadbl MPHU PELICHUN
3asay;

- yMETb CBOOOJHO OIIEPUPOBATH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YUCIIO COUETAHUHN, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHMe IPUMEHATh KOMOMHATOPHBIE (QaKThl U
paccyKIeHMs Ul PeLIeHus 3aj1ay;

-YMETh OTIEPHPOBATH MOHATHAMHE: HATYPaJIbHOE YUCIIO, LIENI0e
YICIIO0, OCTATOK 10 MOYJIIO, pPallMOHAJILHOE YHUCIIO,
MppaMOHAIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, IEITBIX,
[pallMOHANIBHBIX, AEUCTBUTEIHHBIX YHCEIT, YMEHUE HCIIOJI30BATh
[IPU3HAKY JETUMOCTH, HAUMEHBIIMN OOIIKI 1eIUTeNb U
HauMeHblIee o0liee KpaTHoe, alroput™ EBkinja npu peieHun
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH [TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH MOHSATHSIMH: CTETIEHB C LIETBIM
MmoKa3aTesieM, KOpeHb HaTypaJlbHOW CTETIeHH, CTETICHD C
[pAaIIMOHAIIEHBIM TTOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) MOKa3aTeseM, JIorapudm 4uciia, CHHYC,
KOCHHYC U TaHI'€HC POM3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIAMMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUH
11 HEpaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMIOHANIbHBIE, TTOKa3aTeNIbHBIE,
CTETIeHHBIE, TOTapU(PMUIECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHUsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPHEMOB;
[peraTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TaPaMETPOM;




[IPUMEHSTh YPAaBHEHHSI, HEPAaBEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U
[p€ATIbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMMU: rpauK QyHKIHH,
oOpaTtHast GyHKIHSA, KOMIO3UIIUS PYHKITUH, IMHEWHAs PYHKITUS,
KBaJpaTU4Has GYHKLUS, CTeNIeHHas QYHKLHUSA C LETbIM
[oka3aTesieM, TPUrOHOMeTpu4ecKkrue GyHKIMU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
iorapu@muueckas (pyHKINUN; YMEHUE CTPOUTH IpapuKu
(yHKIMH, BBITOTHATH TPeoOpa3oBaHus Tpa@uKoB (YHKIIHIA;
[YMEHHE HCIIONIb30BaTh rpaduku GyHKIHUN IS H3yICHUS
[IPOLIECCOB U 3aBUCUMOCTEH MPH PEeLLICHUH 3a1a4 U3 IPYTUX
[yueOHBIX IPEMETOB U U3 PeanbHOM KU3HU; BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

'YMEHHE CBOOOIHO ONEPUPOBATh MOHATUAMU: YETHOCTh (PYHKIUH,
[EepUOJUYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (YHKITMH, SKCTpEMYM (YHKIIUHU, HAHOOJIbIIIee U
HauMeHbIIIee 3HaUeHUS! PYHKIIMHM Ha IPOMEXKYTKE; YMEHHE
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIINH;

[YMEHHE MCII0JIb30BaTh CBOICTBA M rpaduku GyHKIMH 115
pelIeHNs ypaBHEHH, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamy;
1300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHMI, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOO/THO OII€PUPOBATH MOHATHIMHU:
[1OCIIeI0BATEIbHOCTD, apuMeTHyecKas mporpeccus,
reoMeTpuyecKkas mporpeccusi, 0eCKOHEUHO yObIBaroIiast
reoMeTpuyecKas Mporpeccus; yMeHue 3aJ1aBaTh
[1OC/IEI0BATEIBHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX
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hopmy;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTD (DYHKITHH,
ACHMIITOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKLIMN, TEOMETPUYECKUN U (PU3HMUECKUI CMBICI TPOU3BOIHOM,
repBooOpa3Hasi, OIpeesIeHHbIN UHTErpall; YMEHHE HaXOAUTh
ACUMIITOTHI rpaduka GyHKINN; YMEHHE BBIYUCIIATH IIPOU3BOIHbBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIMU (YHKIIUH,
HAXO/JWUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy GyHKIUY,
[YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO JUIS UCCIIEA0BAaHUS
(yHKIWH, UTsT HAXO0XKICHHUS HAWTY4IIEeTO PEIICHUS B
[IPUKJIaJHBIX, B TOM YHUCJIE COLUAIBHO-IDKOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOAUTH IJIOLAU U 00BEMbI (UTYp ¢ IOMOILBIO HHTETpaa;
[IPUBOAUTH IPUMEPBI MATEMAaTUUYECKOT0 MOJICIIUPOBAHUS C
oMOIbIO JU(pepeHInanbHbIX YpaBHEHUH;

- YMETb OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MO1YJIb U pTyMEHT
KOMILJIEKCHOTO yuciia, GopMa 3allucu KOMIUIEKCHBIX YUCEl
(reomeTpuueckas, TPUTOHOMETpPUUYECKas U anredpandeckas);
YMETb IPOM3BOIUTH apr(PMeTHUECKHe IEHCTBHS C
KOMIUIEKCHBIMU YHMCJIAMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHMS
KOMIUIEKCHBIX YHCET,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPEHEES
apupMeTHuecKoe, MeIaHa, HauOoJbllee 1 HauMEHbIIIee
3BHAUEHUS, pa3Max, TMCIEPCUs, CTAaHIapTHOE OTKJIOHEHUE IS
OTMCaHUS YHCIOBBIX TaHHBIX; YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduyecKku
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iCCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS C TIOMOIIBIO IUarpaMm
[pacCEeMBaHMs U JINHEWHOU PErpeccuu;

- YMCTb HaXOJUTh BCPOATHOCTH COOBITHH C UCIIOIb30BAHUEM
rpaduuecKuX METOJ0B; IPUMEHATH Ul peleHHs 3a7ad (OPMYIIbI
CJIO’KEHUSI U YMHOKEHHsI BEpOATHOCTEH, (hopMysTy NOTHON
BEpPOSATHOCTH, (hopMyiny bepHyiim, koMmOuHaTOpHbIEe HaKThl U
(hopMyJIbl; OLIEHUBATh BEPOSITHOCTH PEATIbHBIX COOBITHI; yMEHUE
OIEPUPOBATH ITOHATUSMH: CIIydaliHasi BEJIMYMHA, PACIIPEICICHUE
BCpOﬂTHOCTefI, MAaTCMAaTUUYCCKOC OKHUIaHUEC, TUCIICPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIyYailHON BETUYMHBI, (PYHKIIUU
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMaJIbHOT'O paclpeieiICeHUI; yMEHUE UCII0Ib30BaTh CBONCTBA
M3Y4ECHHBIX PaclpeiesICeHUI I peIeHHs 3a/1a4; 3HAKOMCTBO ¢
[OHATUSAMU: 3aKOH OOJIBLIMX YUCEIl, METOJIbl BEIOOPOUHBIX
ICCIIEA0BAHUM; YMEHHUE IIPUBOJAUTD IIPUMEPBI IIPOSIBICHUSA 3aKOHA
0OJIBIINX YHCEI B IMPUPOAHBIX U 06HICCTBCHHBIX SABJICHUAX

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUAMU: TOUKA, NpsAMas,
[IJI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN YTOJI,
NIBYTPAaHHBIN yroJI, TPEXTPaHHBIA YIoJ1, epeceKaromuecs,
[1apajuleIbHbIE U CKPEILMBAIOLIUECS MIPSAMBIE, IAPAJUIEIIBHOCTD U
[IEPIEHIUKYIIAPHOCTD MPSAMBIX U IUNIOCKOCTEH, YIOJI MEXIY
[IPSIMBIMU, YTOJI MEXKAY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEXKILY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELICHUU 3a]1a4
3ydeHHbIE (PAKTHI U TEOPEMBbI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
IMMOHATUAMU: MHOI'OI'PAaHHUK, CCYHCHUEC MHOTOI'paHHUKa,
[MpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTDH BpaIlleHUs, TUIUHAP, KOHYC, map, cdepa, pazBepTka
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[MOBEPXHOCTH, CEYCHHUSI KOHYCA U IIMIUH/IPA, apaJlIebHbIe OCH
1M OCHOBAHMUIO, CEUYEHHE 111apa, IUIOCKOCTb, Kacarouascs chepsl,
[MINHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE MHOTOIpPaHHHKA,
11300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI M TIOBEPXHOCTH BPALLCHHUS,
X C€YEHUs, B TOM YHCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE IPUMEHSATh CBOWCTBA F€OMETPUYECKUX QUTYP,
CaMOCTOSITENILHO (POPMYJIMPOBATH ONPENIEIECHUS U3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTprUecKuX (hUryp, 000CHOBBIBATH MITH OIPOBEPTaTh HMX;
YMEHHE POBOANTD KJacCU(UKALUIO GUTYP 11O pa3THIHBIM
[pHU3HAKAM, BBITOJIHATH HEOOXOAUMBIE JOMOTHUTEIbHbIC
[IOCTPOCHMSI;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: IUIOIAAb (GUTYDBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOUYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSIHUE MEXTY
[IOCKOCTSIMU, TJIOMIAI6 chephl, IO Ib TTOBEPXHOCTH
[paMu/ibl, IPU3MBbI, KOHYCA, IIMIIMHpA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TTapaJuIeIIeTUIe/1a, TAPAMHIBI, TIPU3MBIL,
[MIMHApA, KOHYCAa, 1apa; YMEHHE HaXOAUTh OTHOIICHNE
00BbEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABHKEHHE,
MapasiesIbHbIA IepPeHOC, CHMMETPHS Ha TNIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, MpeoOdpa3oBaHue 10 100us, 0100HbIE
(Uryphl; yMEHHE paclo3HaBaTh paBHbIE U 110100HBIE GUTYPHIL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCTIOJIH30BATh TEOMETPUUYECKIE OTHOIIICHUS, HAXOIUTh
reoMeTpUUYecKre BEIUUMHBI (JUIMHA, YroJl, IJI01alb, 00beM) Npu
[pEIICHIH 337249 U3 APYTHX YICOHBIX MPEIMETOB U U3 peaTbHOU
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PKU3HU;
- YMETb CBOOOJIHO ONIEPUPOBATH IMOHATHUAMU: NPIMOYIOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO,
[pa3okeHue BEKTOpa 1o 6a3ucy, CKaIsipHOE IPOU3BEACHUE,
BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXAY BEKTOPAMHU; YMCHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA METOJ, ISl PELICHHUS
rEOMETPUUECKUX 3a7ay U 33a4 APYTruxX y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3x3, onpeenuTeNb
MaTpULbl, TEOMETPUYECKUI CMBICII OIIPEIEIUTEINS;

- YMETb MOJIEJINPOBATH PEAJIbHBIE CUTYALIUU Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KECHHUS, YPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyibTaT; CTPOUTH
MaTEMaTHYECKUE MOJIEIH C IIOMOIIBIO T€OMETPUYECKUX MMOHATHH
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH
[TOJTYYEHHBIN pe3ysIbTaT; PeIIaTh MPUKIIAIHbIE 3a0a49H
CpEICTBAaMU MaTeMAaTUYECKOTO aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHUE BBIOMpATh MOAXOSAIIMI METOT AJIs peIlIeHUs 3a/1a4H;
[MOHMMaHHE 3HAYMMOCTH MAaTEMATUKHU B U3yUYEHUU NPUPOIHBIX U
0O0I1IECTBEHHBIX MIPOIIECCOB U SBJICHUHN; YMEHHE PAaCIO3HABATh
[TPOSIBJIEHUE 3aKOHOB MAaTEMATHKHU B NCKYCCTBE, YMEHHE
[IPUBOJAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U

MHPOBOM MaTeMaTU4YECKON HAyKH
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OK 02 Mcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTalMi HH(OPMAIIUH,
1 MH(GOPMAITMOHHBIC
TEXHOJIOIMH ISl BBIITOJTHEHUS
3aj1a4 MpodecCHoHAIbHON
eI TEIbHOCTH

B 005aCTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:

-c(hopMUPOBAaHHOCTD MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOUIECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MeECTa B
[MOJIMKYJIbTYPHOM MHPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOM]
KyJbTYpbl KaK CpEJICTBA B3aWMOJICHCTBHUS MEKIY|
ITFOAbMHU U TIO3HAHUSI MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH,

FOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO u
1ICCIIEI0BATENBCKYIO JIeATEIbHOCTh UHANBUYAIBHO
1 B IpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHbIMU

I[I03HaBaTCJIbHBIMU HeﬁCTBHﬂMHI

B) paboTa ¢ HHpOpMaIei:

- BJIAJETh HABbIKAMHU TMOJY4YEHHUS MHQOpPMAIMH U3
MCTOYHHUKOB Pa3HbIX THUIIOB,
OCYILLECTBIATh MOUCK, AHAIN3, CHUCTEMATU3ALUIO0 U
MHTEepIpEeTaluio MHPOPMAIIUK PAa3IUYHbIX BUJOB U
(bopM npencTaBieHUS;

- CO3/1aBaTh TEKCThl B pa3lWYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss MHQOpManmuu U  LEJIEeBOH
ayIUTOpPHUH, ONTUMaJbHYIO  (opMmy]|

MMPCACTABICHUA U BU3YyaJIU3alluH,

BbIOUpas

OLICHUBATh JOCTOBCPHOCTD, JJICTUTUMHOCTD

- yYMETh OIEPHPOBATH MOHATHSAMHU: palOHATbHAs (YHKIHA,
byHKIHS, byHKIHS,
nmorapupmMuyueckas (QyHKUIUSA, TPUTOHOMETPHUYECKHE (DYHKIIUH,

MoKa3aTeIbHast CTeTeHHas
oOpaTHble (YHKIHH, YMEHHE CTPOUTh TpaduKH HN3YYCHHBIX
(YHKIIUH, WMCHOJIB30BaTh IpadUKU TPU HU3YUYECHHH HPOIIECCOB U
3aBUCUMOCTEH, MpH pENICHHH 3aJad W3 JPYyruxX YueOHBIX
[PEIMETOB M 3a/1a4 M3 PEATbHOU JKU3HU; BhIPAXKATh (HOPMYJIaMU
3aBHCUMOCTH MEX/y BEITUYNHAMH;

- YMETh OIEPUPOBAThH IMOHSTUSMHU: TOXIECTBO, TOXKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHHN
PaBHOCHIIBHOCTb  YPaBHEHUH,

1 HCPABCHCTB, HCPAaBCHCTB U

CUCTEM, pallliOHaJbHbIC,
norapudmMuueckue,

YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTb PCIIATh YPaBHCHUS,

HppallMOHAJIBHBIC, I10KA3aTCJIbHBIC,

CTCIICHHBIC, TPUT'OHOMCETPUYCCKHUC
HCPABCHCTBA W CHUCTEMbI C IIOMOIIBIO Pa3JIMYHBIX IIPUCMOB;
[p€lIaTb YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTpPOM;
IMMPUMCHATh YPaBHCHUA, HCPABCHCTBA, UX CUCTEMbI JIJId PCIICHUS
MAaTEMAaTUUCCKUX 3aa4 U 3ada4 U3 pa3jIndHbIX oOsacreit HAYKU H

CaMOCTOﬂTeHBHOIpeaﬂBHOfI KHN3HH,

yMeTh CBOOOJHO OIEpUPOBAThH
MapajyiesIbHBI  MEepeHoc,
[POCTPaHCTBE, MOBOPOT, MpeoOpazoBaHHe MOAO0OMS, MOTO0OHBIE
(urypel; yMeTh pacro3HaBaTh PaBHbIE M MOAOOHBIE (QUTYpHI, B
TOM 4HCI€ B IPUPOJE, ApXUTEKTYpE; YMETh
reoMeTpHUYEecKre

MHNOHATHUAMU. JIBUKCHUC,

CUMMCTpUSA Ha TIINIOCKOCTH W B

HCKYCCTBE,

MICII0JIb30BATh OTHOLICHUS,  HAXOJUTh
reoMeTpUUYecKre BEeIUUUHBI (AJIMHA, Yo, IUIoNaib, 00BEM) MpH

pEIIeHNN 3a7a4d U3 IPYruX y4eOHbIX MPEeIMETOB U U3 pealibHOM

nH(pOpMallUK, €€ COOTBETCTBHE IIPAaBOBBIM M|

PKU3HU
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MOpaIbHO-ITUYECKUM HOpMaM;
- HCIIOJIb30BaTh CpeACTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TE€XHOJOTHMH B  pEILICHUY
KOI'HUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJjad €  COOJIIOJICHHEM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,
[MTUEHBI, pecypcocOepelkeHHs, IMpaBOBBIX U

DTHYECKUX  HOPM, HOpPM  WH(OPMALMOHHON
0e30IMacHOCTH;

- BJIAJICTb HAaBBIKAMH pPaCIIO3HABAHWA W 3allUThI
nH(pOopManuy, 0e30IacHOCTH

JIMYHOCTH

MH(POPMaIMOHHON

OK 03 Ilnanuposats u
[peaTM30BbIBATh COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
[peIPUHIMATETBCKYIO

eI TeTbHOCTD B
npodeccuoHanbHOM chepe,
MICTI0JIb30BaTh 3HAHUS IO
(bruHAHCOBOW IT'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIx

B obnactu 1yXx0oBHO-HPaBCTBEHHOI'O BOCITUTAHHS:

-- c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
PTUYECKOTO TTOBECHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIIMI0 U TMPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICH HA MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOMYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM U
(M) OpyrvM YlieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULIUSMHU
HaponoB Poccuu;

OBnaziecHue  YHUBEPCAIBHBIMUA  PETYJISTHBHBIMHU
TeVCTBUSIMMU:

a) CaMOOpranu3anus:

- yYMEThb OIIEpUPOBATh MOHATUAMU: paluoOHaIbHbIE,
MppaLMOHAIIbHEIE, [I0Ka3aTeIIbHbIE, CTEIICHHEIE,
lmorapu@mMuUeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

YMCTb OICpHUPOBATH MOHATUAMH: MHOI'OI'PaHHUK, CCYCHHC

MHOTOTpaHHHUKa, KyO, Mapajiesienunes, Opu3Ma, THpaMUa,
(urypa u nmoBepxHOCTh BpallleHus, IMINHAP, KOHYC, 1ap, cdepa,
ceueHHs] (UTypbl BpallleHUs, IUIOCKOCTh, Kacaromasics cdepsl,
[MINHAPA, KOHYCA, IUIOMIAb OBEPXHOCTH MUPAMU/IbI, TPU3MBI,
wiomanas  chepsl, ob6beM  KyOa,

nrupaMubl,

KOHYCAa, mujiIn-HAapa,

[PSIMOYTOJIBHOTO  MapaJulesienunenaa, MIPU3MBI,
LMIMH]Ipa, KOHYCa, 11apa; YMEHUEe U300paxkaTb MHOTOIPaHHUKH U
[MOBEPXHOCTH BpAILLEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YMETb

[PACIIO3HAaBaTb CUMMCTPHIO B IIPOCTPAHCTBE, YMETH PACIIO3HABATDH

UCPTCIKHBIX HWHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

IIPpaBUJILHBIC MHOTOTPAHHUKU;
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- CaMOCTOATCIIBHO OCYIICCTBIIATH IMO3HABATCIILHYIO-

poOJeMbl C  Y4eTOM HMEIOLIMXCS  PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSIBICHUIO
[IIMPOKON JPYIUIMH B Pa3HBIX OOJACTIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTENbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh TMpPUEMBbl pedIeKCHU s OLEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- yMETh OLEHUWBaTh PUCKU M CBOEBPEMEHHO
[IPUHUMATD PEILICHUS 110 UX CHUKEHHIO;

B) SMOLIMOHAJIbHBIM HWHTEIJIEKT, MPEANoIararuuii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBAILIMM, BKJIFOYAIOIIEH CTPEMIIEHUE
K JOCTMKCHMIO LEIM U YCHEXy, ONTHMM3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOIS W3
CBOMX BO3MO>KHOCTEI;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh
AMOIIMOHAIBHOE COCTOSIHME IPYTHUX, YUUTHIBATH €TI0
[pY OCYIIECTBIEHUU KOMMYHHKAIMH, CIIOCOOHOCTD

K COUYBCTBHUIO U COICPCIKUBAHUIO,

00pa3oBaTeNbHON JIEATENHHOCTH U YKU3HEHHBIX[BEKTOPOB,
CUTYaIUsX; [TOMOILIBI0 U3yYEHHBIX (POPMYI KOOPIUHATHI CEPEAMHBI OTpPE3Ka,

YMEThb ONEpPUPOBATH TMOHATUSAMU: NPSIMOYTOJIbHAs CHCTEMA
NesITeIbHOCTh, BBIABIATH HPOOJEMBI, CTaBUTh HKOOPAMHAT, KOOPIMHATHI TOYKH, BEKTOp, KOOPIMHATHI BEKTOPA,
(bopMyIHpOBaTH COOCTBEHHBIE 3a1a4u BICKAJIIDHOE TIPOM3BEICHHME, YIroJd MEXAYy BEKTOpaMH, CyMMa

IMPOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOAUTh C

- CaMOCTOSATCIIBHO COCTaBJIATh IJIaH PEHICHUAPACCTOAHUE MCKAY ABYMS TOUKaMU
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- COLIMaJIBHBIX HAaBBIKOB, BKJIIOYAOIIUX]

CIIOCOOHOCTh BBICTpaUBaTh OTHOIICHUS C JIPYTHMH
ITFObMH,  3a00THTHCH,

MPOsABJIIATH  HHTCPEC U

paspemiats KOHGIUKTHI

OK 04 DddexTrnBHO
B3aMMOJICVICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH Ui
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTh:

- TMOHMMAaTb M HCIOJIb30BATh IPEUMYILIECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATHh L€ COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUSA IO
e JOCTIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacIpeiesATh POJIM C YYETOM MHEHUU YYACTHUKOB
00CYXKIaTh pe3yNbTaThl COBMECTHON paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHAIX

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKHMX METOJOB;
[PUMEHITh (OPMYJIBI CIOKEHHUS M YMHOXXEHUS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJabl HpPU pPELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMH  BEIWYMHAMH; YMEHUE MPUBOAUTL IIPUMEPHI
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMEeThb CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHb C ILIEJBIM
[OKa3aTeleM, KOPEHb HATypaJIbHOU

CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpPHPOBAaTh MOHATUSAMH: rpaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLUS, KOMIIO3UIMS (QYHKIUH, THUHEHHas (yHKLu,
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B3aMOJCHCTBUS;

OCYIIECTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpa)keHUE, ObITh MHULIMATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TTO3UIIHH

IPYTroro 4€jioBCKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LeJIbIM
MokazaTejieM, TpPUTOHOMETpUYeCKHe  (QyHKUIUH, O0OpaTHBIE
TPUTOHOMETPHUYECKHUE byHkuuy, nokaszaresbHas u

imorapudmudeckass GyHKIIUU; YMETh CTPOUTH Tpaduku (HYHKIIHH,
BBITTOJTHATH TIPe00pa3zoBaHus rpadukoB PyHKITUI;

YMETh UCIOJIB30BaTh TpapuKd QGYHKIUHA I U3yYCHHS
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 APYrHX

YI€OHBIX TMPEIMETOB W W3 pEalbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMy 3aBHCHMOCTH MEK/y BETUIHMHAMU;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (yHKIMH, HauOoubliee u
HavMEHbIICe 3HAUCHHMsS (YHKIMHM Ha TIPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMETb WHCIOJb30BaTh CBOMCTBa M Tpapuku (QYHKUUH A7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05 OcyiiecTBisiTh yCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
lyueToM ocoOeHHOCTeN
COIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

B 00macTu 5¢TEeTHYECKOr0 BOCIIUTAHUS:

- OCTETMYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY ObITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUIb]
MCKYCCTBa, TPAJAWIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAILHOE

- Y6C)K,Z[6HHOCTB B 3HAYMMOCTH [OJIs JIUYHOCTHU H

- YMETb OIEpPUPOBATH MOHATHSIMHU: CpelHee apu(pMeTHUECKOE,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATH uHpOpMalHnIo,
Ha JuarpamMmax, TIpadukax,
OTPaKAIOIYI0 CBOMCTBA peaJbHBIX MPOLIECCOB U  SIBICHUN;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BJIEKATbh,

MpEeACTaBICHHYI0 B TabIuIax,

MpEeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKUEC JaHHBIC, B TOM YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMM: TOYKA, IpsMas, ILUIOCKOCTb,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIUMNA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue yHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU

a) oOmeHue:

- OCYILECTBIISATh KOMMYHHUKAIIMM BO BcCeX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaATb

CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(i)J'II/IKTH;

IMpCAIOCBIIIKH

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY|
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, ABYTPAaHHBIM YroJl, CKPEUIUBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YrOJl
MEXIy IUIOCKOCTSAMH, PAcCCTOSHME OT TOYKH [0 IUIOCKOCTH,
[PAcCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTSAMH;
- YMETb UCIOJb30BATh IPU PEIICHUU 3a/1a4 U3y4YeHHBbIe (aKThl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06 ITposiBnsTh
pa)<1aHCKO-NATPUOTHIECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaJUIIMOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
YIeTOM rapMOHHU3AINN
MEKHAITHOHAIBHEIX U
MEXPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSITH CTaHIAPTHI

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
Pa’KIaHCKOW UIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX IIEHHOCTEW HaponaoB Pocculickon

(De)lep alnu, HCTOPUUCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauiuii, (GOpMHUPOBAHHE CHUCTEMB]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33pPEHH,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAsI CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEACHUE, YTOJl MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPUHATHI CEPEMHBI OTPEe3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMeTh BBIOMPATh MOAXOMALINN U3yYEHHBIH METO AJIsl pEIICHUS
3a/1a4yM, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE MPHUBOJIUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU

20



AHTUKOPPYILIHOHHOTO
[TOBECHUS

[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA;

-  [OPUHIATHE  TPAJALMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX 5
TIEMOKPATUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,

- TOTOBHOCTbH IMPOTHUBOCTOATH NacoJI0TnY|
KceHogoouwu,

JAUCKPUMHUHALIUKA 110 COLUAJIbHBIM, PCIWTHO3HBIM,

DKCTPEMHU3MA, HallMOHAIN3Ma,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;
- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHU3alyH U JETCKO-IOHOLIECKUX OpraHu3alusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTapHOM U BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepen Poaunou,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U

KYJIBTYPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

mponIoe n HaCTOsAIICE

- HCHHOCTHOC OTHOMICHUEC K TOCYJapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.
- YMETb OIIEpUPOBATH MOHATUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH

BCPOATHOCTD C HCITI0JIB30BaHHUEM rpa(queCKHX METOJO0B,

[PUMEHITh (OPMYIBI CIOKEHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KoMOMHaTOpHble (akThl M (GOpMYIbl TMPU PELICHUH 3ajady;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITUI; 3HAKOMCTBO CO

CJIyT-Iaf/iHI)IMI/I BCIIMYHUHAMMU, YMCHHUEC HOPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SIBJICHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY]
HacleAulo, NaMATHHUKAM, TpagulusM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;

- ujieliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIIYKEHUIO
u 3anmre OtedecTBa, OTBETCTBEHHOCTb 3a €r0
Ccyas0y;

OCBOEHHBIE  OOyYalOLIMMHUCA  MEXKIIPEAMETHBIE
MOHATUSI W YHUBEPCAIbHBIC Y4eOHbIE JI€HCTBHA

(perysisiTUBHBIE, ITI03HABATEIIbHBIE,
KOMMYHHKATUBHBIE);
- CHOCOOHOCTh ux HCIIOJIb30BaHUs B

[M03HABATECJILHOM M COUMAJIbHOM  TMPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U
OCYILIECTBIECHUIO yueOHOI JIESTEIbHOCTH,
OpraHu3alMy  y4eOHOr0  COTPYAHHYECTBA  C
MearorndyeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyJIbHOU
00pa30BaTeIbHON TPAaeKTOPHUH;

- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKON, IPOEKTHON U COLMAIIBHOU

eI TEIbHOCTH

OK 07 CopeiicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSITH 3HAHUSI 00
M3MEHEHUHU KJIuMarTa,
[IPUHITUIIBI OEPEXKIINBOTO

- HE MpUHUMATh JEHUCTBUS, NPUHOCSIINE Bpea
OKpY>Karollen cpere;

- yMeTb IPOTHO3UPOBaTh  HEOJIArompUsTHBIE
DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHN, MPEAOTBPAILATh UX;

- pacIIMpUTh OMNBIT AEATEIBHOCTU HKOJIOTMUYECKOMH|

- yMEThb OINEepUpOBaThb MNOHATUSIMU: (QYHKIHUS, HENpepbIBHAS
(GyHKIUS, T[POMU3BOJHAs,  IEpBOOOpa3Has,  OMpeesIEHHBIN
MHTErpal; yMeTb HaxXOJUTh IPOU3BOJHBIE AIIEMEHTAPHBIX
(yHKIUH, MCHOJb3Ysl CIpPaBOYHbIE MaTepualbl; HCCIEeN0BaTh B
[pOCTEHIINX CiIy4asX (YHKIMM Ha MOHOTOHHOCTb, HAXOIHUTh
HauOoNbIIMEe M HAMMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
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[IPOU3BO/ICTBA, () (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

HaIIpaBJICHHOCTH;
- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
Y4ETOM aHajiu3a WMEIOIUXCS MaTepUabHBIX U
HEMaTepUaabHbIX PECYPCOB;

OCYHIECTBJIATH e eHaHpaBJ'IeHHHﬁ

cnoco0OB  JEUCTBUS

ITOHUCK]

[epeHoca CpeAcTB | B
podeccuoHanbHyIO Cpeny;

- YMETh NMEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO U
[MPAKTUUECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- TpejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh HJIEU C
[MO3UIIMK HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUUYECKON
3HAYUMOCTH;

JaBaTh OIIGHKY HOBBIM CHUTYallUsM,
KOPPEKTHUBBI

BHOCHUTD

B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIAM

rpaduKd  MHOTOWICHOB  C  HCIIOJIb30BAaHHEM

MAaTCMAaTHYCCKOIO aHalii3a,

anmnapara
IIPUMEHATH  IIPOU3BOAHYIO

peuiath

npu
pelieHnyn  3ajad
OpUEHTUPOBAaHHBIE 33Jauyd Ha HaUOONbIINE U HaWMEHBIIHE
3HAUYEHMS], HA HAX0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEPUPOBATH IMOHATHUSIMH: JBHKEHUE B IPOCTPAHCTBE,

HOI[O6HLIC (1)I/IprBI B IPOCTPAHCTBEC, HUCIIOJIb30BATbh OTHOHICHHC

Ha JBHXCHHUC, IMPAKTHUKOA

[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
pEeLIeHNH 3a]1a4;

- YMCTL BBIYUCIIATH I'COMCTPUYCCKHUEC BCIIMYUHBI ([[JII/IHa, yroJa,
[I011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE
(bopMyJIBI U METOBI

[1K2.4.BeITTOJIHATE
HanaJovYHbIE U
PETYIUPOBOYHBIC PAOOTHI B
COOTBETCTBHUH C
[TPON3BOJICTBEHHBIM 33/IaHUEM.

-C(hOpMHPOBAHHOCTH
COOTBETCTBYIOIIETO

MHUPOBO33pPEHHS,
COBPEMEHHOMY YPOBHIO
pa3BUTHS HaykKl M OOLIECTBEHHOM IpPAKTUKH,
OCHOBAHHOTO Jiajore KYJBTYp,
CIOCOOCTBYIOIIIETO OCO3HAaHUIO CBOEro MecTa B

MOJTUKYJIBTYPHOM MHUDE;

Ha

YMCTb TICPCHOCHUTDL 3HAHUA B IIO3HABATCIIBHYIO K
MPaKTHYECKYIO 00JIaCTH KU3HEISSITEIbHOCTH;

- pcajiaraTb HOBBIC IPOCKTHI, OUCHWBATHE HJCH C
MO3HUIIUA HOBU3HBI, OPUTHHAIIBHOCTH, TIPAKTUYECKON
3HAYUMOCTH;

- BJIaJeTh HaBBIKAMH y4eOHO-MCCIIE0BATEIbCKOM H
HpOGKTHOI\/II JACATCIbHOCTH, HABBIKAMH Pa3pCUICHUSA
npobiem;

YMETb pC€IIaTh TCKCTOBBIC 3aJa4X Pa3HbIX TUIIOB (B TOM YHUCJIC Ha
IMPOLCHTHI, JOJH U 4aCTU, HA ABUKCHUC, pa60Ty, CTOUMOCTH
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 O0JIACTH YIIPaBICHUS
ITUYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BHIPAYKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 3a/1a4H,
MICCIIeIOBATh MOTYYEHHOE PElICHHE U OIICHUBATh
[PaBA0NOI00HOCTh PE3YyIbTATOB;

- YMETh OIIEPUPOBATH MOHATUAMU: CpeiHee apuPhMETHIECKOE,
MCIHaHa, HanOOJIbIlIEE U HAMMEHbIIIEE 3HA4YCHH, pa3Max,
cTiepeusi, CTaHAapTHOE OTKJIIOHEHHE YHUCIIOBOTO Habopa; yMETh
13BJIEKAaTh, MHTEPIIPETUPOBATh UHPOPMAIIHIO, TPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEATbHBIX MIPOLIECCOB U SBIEHUH; MPECTABIATH HH(OPMAIIUIO C

- BI)I6I/IpaTI) TEMATUKY W MCETOJAbI COBMCCTHBIX]
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MEeHCTBUI ¢ y4eTOM  OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXKA0TO YICHA KOJIJICKTHBA,

- KOOPJMHUPOBATH U BBITIOJIHATHh pabOTy B YCIOBUSX|
[PEAUTHHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO

B3aMOJCHCTBUS;

[TOMOIIBIO TAaOJIHII U IUArpaMM; UCCIIEI0BATh CTATHCTUYECKHE
[TaHHBIE, B TOM YHUCJIE C TPUMEHEHHEM TpapHUECKUX METOAO0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEpPUPOBATh NOHATHUAMU: CITYYaHBIH OIBIT U CIIy4aiHOE
COOBITHE, BEPOSITHOCTH CITY4aifHOTO COOBITHS; YMEHHE BHIYUCIISATD
BEPOSITHOCTH C MCIIOJIb30BAaHUEM IPaMuECKIX METOIOB;
[PUMEHATH (OPMYITBI CII0KEHHS U YMHOKCHHUSI BEPOSITHOCTEH,
KOMOWHATOpHBIE (HaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydailHBIMHU BEJTMUMHAMH; YMEHUE TIPUBOIUTH IPUMEPHI
[TPOSIBJICHNUS 3aKOHA OOJIBIINX YHCEN B IPUPOIAHBIX U
OOILECTBEHHBIX SBJICHHSIX.

[1K3.2.Pa3pabaTsiBaTh
TEXHOJIOTUYECKYIO
TOKYMEHTAIUIO JUIs
[poBeieHus paboT 1Mo
MOHTaXy, PEMOHTY H
TeXHUYECKOH KCIITyaTalluu
[TPOMBIIITIEHHOTO
000pYZI0BaHUS B COOTBETCTBUU
TpeOOBAHUSIMHU TEXHHUYECKIX
[pETIIaMEHTOB.

- paspabaTeiBaTh IUTaH pEIICHUS MPOOJIEMBI C
Y4ETOM aHajlu3a MMEIOLIUXCSA MaTepUalbHBIX U
HEMAaTEepUaAIbHBIX PECYPCOB;

aQHAJIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PELICHHUS]
3a1a4d  pe3yJIbTaTbl, KPUTHUYECKU OLIEHUBAThb HX

JIOCTOBCPHOCTb, IIPOTrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSX;
- BHOCUTH KOPPCKTHUBBI B ACATCIBHOCTL, OLICHUBATH

COOTBCTCTBHUEC  pPE3YJIbTATOB LECIAM, OLCHUBATH

[PUCKU MMOCJIEICTBUI ACATCIIBHOCTH,

YMETh OINEPUPOBATH TMOHATHSMMU: MHOTOTPAaHHHUK, CEUYECHUE
MHOTOTpaHHUKA, KYO,
(urypa 1 MoBepXHOCTH BpaIICHUs, IIMIIMH/IP, KOHYC, map, cdepa,
ceueHHst (HUTYpPBI BpalleHHs, IUIOCKOCTh, Kacaromasicsi chepsl,
[MINHAPA, KOHYCA, TUIOMIAh TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI,
wiomanas  chepsl, ob6beM  KyOa,

nrupamMuabl,

napajuieJienunesl, Mpu3Ma, MUPaMUIA,

KOHyca,  LIWIMHJpA,
[TPSIMOYTOJIBHOTO
[MINHApA, KOHYCAa, 11apa; YMEHHe n300pakaTh MHOTOTPaHHUKU U

napajuieienunesa, IIPU3MBI,
[IOBEPXHOCTH BpALICHUSA, UX CEUYEHHUS OT PYKHU, C IIOMOLIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DIIEKTPOHHBIX CPEICTB; YMETh
[pacIio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HABATH
[TPaBUJIbHBIE MHOTOTPAHHUKH;

[1K 3.3. Onpenensite
MOTpeOHOCTh B MaTepUaIbHO-
TEXHUUYECKOM 00ECIIEUEHUN

- paspalaThiBaTh IUIAH pELIEHUS MPOOJIEeMBbl C
YYETOM aHajiM3a HMEIOUIMXCS MaTepUalbHbIX |

- YMCTHb OICPUPOBATH IMOHATHAMU: ABUKCHUC B IPOCTPAHCTBC,
HO,I[06HLIC (I)I/Il“ypBI B MPOCTPAHCTBE; HCIIOJIB30BATh OTHOILICHHC

HEMAaTEepUAIbHBIX PECYPCOB;
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[PEMOHTHBIX, MOHTQ)KHBIX U
HaTaI0YHBIX PaboT
[TPOMBIIIIIEHHOTO
000pyIOBaHUSI.

- AaHaJIM3UPOBATh IIOJYYCHHBIC B XOAC PCHICHUSA
3aa4yu pe3yJibTaTbl, KPUTHUYCCKU OLCHHUBATL UX|
JIOCTOBEPHOCTh, IIPOrHO3HMPOBATH HU3MCHCHUE B
HOBBIX YCJIOBUSX;

- BHOCUTb KOPPCKTUBBI B JACATCIIbBHOCTb, OLICHHBATDH
COOTBCTCTBHUC  PE3YJIbTATOB  LCIAM, OLCHUBATH
[PUCKH HOCJ'IGI[CTBI/Iﬁ JACATCIIBHOCTH,

[UI0Iazell MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (uryp mnpu
[pEILICHUH 3a]1a4;

- YMCTL BBIYUCIIATH I'COMCTPUUCCKHUEC BCIMYUHBI (IIHI/IHa, yrouJ,
[I011a,1b, 00BEM, TUIOIIAAb TOBEPXHOCTH), UCTIONB3Ys H3yICHHBIC
(bOpPMYJIBI M1 METO/IBI

YMETh OIEpPUPOBaTh MOHATHSAMH: MHOTOTPaHHUK, CCUCHHE
MHOTOTpaHHHKa, KyO, mapajulelenune],, Npu3Ma, IHpaMuia,
(burypa u MoBepXHOCTh BpAIICHUs, IWINHAP, KOHYC, map, chepa,
cedeHuss (UTYPHl BpAIIEHUsS, IUIOCKOCTh, Kacaromascs chepsl,
HUJIMHAPA, KOHYCA, IIOIIaAb IMOBECPXHOCTU MMHUPaAMUABI, ITPU3MBI,
KOHyca, LWIMHApa, Iuomanb  cdepbl, o00beM  Kyoa,
PSMOYTOJBHOTO — Tapaulelienuneaa, MUPaMHUIbl,  [PU3MBL,
[TMH]PA, KOHYCA, 1apa; yMEHUE U300pakaTh MHOTOTPaHHHUKH U]
[MOBEPXHOCTH BpALICHUS, MX CEYCHUS OT PYKH, C IIOMOIIBIO
YEepPTEKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMETh PAacliO3HABATh
IIPaBHUJIbHBIC MHOTOTPaHHUKH;
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2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

TACIATLITAHBI

2.1. O0beM TUCHUILIMHBI H BHbI y4e0HOH padoThI

Buj yueOHoi1 padoThl Oovem ¢
yacax*

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITTHHBI 280

B T.4. B opMe NPaAKTHYECKOH MOATOTOBKH 56

OcHoBHOe cojiep:KaHue 210

BT. U..

TEOPETUUECKOE 00yUueHue 172

NPaKTUYECKUE 3aHATHS 38

IIpodeccnoHanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.:

TEOpeTU4ecKoe o0yueHue

MPAKTUYECKHUE 3aHITUS 56

Koncyabranumn 10

IMpomexxyTounas aTrecTanus (3IK3aMeH) 4
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

B ToMm uncie

Conep:kanue yueOHOro Matepuasa (0CHOBHOE M PO(eccCuoHAIBLHO- Oone B opme @opmupye
HaumeHoBaHue pa3jie/ioB . MBbIe
OPHEHTHPOBAHHOE), JIA00PATOPHBIC U NPAKTHYECKHUE 3AaHATHS, IPUKJIATHON M NPAKTHYECK
U TeM . KOMIIETEHI]
MOIYJIb (IIPY HAJTHYHUM) 4yacoB ol .
NOATOTOBKH
1 2 3 4
OcHoBHoOe cogepkaHue
Paznen 1. IloBTopeHme 16
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Lens u 3aJauM | bazoBble 3HaHMS W yMEHMS 110 MaTeéMaTukKe B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.
OCBOCHUU CHIEHUANBHOCTH | KoMOMHUpPOBaHHOE 3aHsTHE 2
Tema 1.2 Copepxanue yueOHOTo MaTepuana OK-01,
Yucna wu BeruucieHus. | JIeiicTBHs HaJ TOJIOKHUTEIHHBIMEA U OTPHUIIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMHU H OK-02,
Bripaxkenus U | J€CSITUYHBIMU JPOOSMHU. OK-03,
peoOpa3oBaHus JeiicTBus co creneHsaMu, GOpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-04,
KoMOHHMpPOBaHHOE 3aHSTHE OK-05,
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue OK-06,
I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIST) OK-07
Bupl miockux Guryp v ux miomaib. MK2.4
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUHU Ha TNIOCKOCTH 2 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponientHeie BeuucaeHus | [IpocTeie MpoOLEeHTHI, pa3Hble CIIOCOOBI X BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsATHE 4
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Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Copepxanue yaeOHOTO MaTepuana

JluneitHble, KBaApaTHBIC, APOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

[TpakTHyeckoe 3aHsATHE 2
Tema 1.6 Cogneprkanue ydeOHOro Mareprasa
Cucrempl ypaBHeHMH " | CriocoOBI pelICHUS CHCTEM JIMHCWHBIX ypaBHeHUH. [ToHsTus: marpuma 2x2 u 3x3,
HEPaBEHCTB onpeaenutens Marpuipl. Meton I'aycca. CucTeMbl HEJIMHEHHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
KomOunupoBanHoe 3anstue
Tema 1.7 Cogneprkanue ydeOHOro Mareprasa
BxonHO# KOHTPOJIB Bbruucnenust u npeoOpa3oBaHus. YpaBHEHHs M HepaBeHCTBa. ['eomerpus Ha
TUIOCKOCTH 2
KonTtponbHnas padora
Paznen 2 Ilpsimble m 14
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanue yueOHOT0 MaTepuana
OcHoBHbIE nousatus | Ilpeamer crepeomerpuu. OCHOBHbIE MOHATHA (TOYKa, MpsMas, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu.  llepecekaromuecs, 2
PacrnionoxkeHne mnpsAMBIX M | mapajulebHbIE W CKpelIMBaroluecs mpsimble. [Ipu3Hak ©W  CBOMCTBO
IIJIOCKOCTEN CKpeIIMBaroIUXcs NpIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK-01,
KomOuHMpoBaHHOE 3aHATHE OK-03,
Tema 2.2. Coneprxanue yueOHOro MaTepuaa OK-04,
[MapamnensHocts npsameixX, | [lapamnensHele npsimMas M 1wiockocTs. Ompenenenue. Ilpusnak. CpoiictBa (c OK-07
OpssMOM M IUIOCKOCTH, | mokaszateiabcTBoM). [lapamnensHbie miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa [1K2.4
IIJIOCKOCTEN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u ero
anemMeHThl. CBOMCTBA MMPOTUBOMOJIOKHBIX I'PAHEW U TUAroHaJIeH MapajulesIenuneaa. 2
[Toctpoenue ceuenuii. Pemienne 3amay.
KomOunupoBanHoe 3aHsTue
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepnieH IUKYISIPHOCTD [lepnenpukynapuele npsMble. llapamensHble npsMble, NEPHEHAMKYISPHBIE K

MPSIMBIX, IPSIMON U

miockocth.  [Ipu3Hak  NEpPHEeHAMKYISIPHOCTH  OPSIMOM M INIOCKOCTH.
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IUIOCKOCTH, INIOCKOCTEM

Joxa3arensctBo. Ilepnenaukynsap u HakiIoHHas. llepneHAuKyIIApHBIE ILIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IUIOCKOCTEN. [JokazarenbeTBo.

Paccrostnus B nmpocTpaHcTBE 2

KomOunmnpoBaHHoe 3aHsATHE
Tema 2.4. Coneprkanue ydeOHOro MaTepuasa
Teopema 0 Tpex Teopema 0 Tpex mneprneHauKyssapax. Jloka3aTenbCTBO. YTOJNI MEXKIAy IpsSMOH M
TICPHCHAMKYIApax IUIOCKOCTBIO. YTO0JI MEX/1y IJIOCKOCTAMU 2

KomMbunmnpoBanHoe 3aHsTre
Tema 2.5. IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapannensHsle, NPHUKJIATHOT0 MOLY.JIS1)
HEepIEHANKYIISPHbIE, Axcuombl  crepeomeTpuH. IleprneHAMKYISApHOCTH NpSAMONW U IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | MAPaLICIIbHOCTh IBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4

NEePHEHIUKYIAPHOCTD MIIOCKOCTEH

[IpakTrueckoe 3aHsaTHE
Tema 2.6. Coneprxkanue y4eOHOro MaTepuana
Pemenue 3anay. IIpsMele v | Pacniono)keHue MpsSMBIX U IUIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynsapHOCTh U
IJIOCKOCTH B | MapaJlIeIbHOCTD NMPSAMBIX U INIOCKOCTENH. CKpenBaouIecs npsmble
IIPOCTPAHCTBE KonrponsHas pabora 2
Pasznen 3. Koopaunarsl u 14
BEKTOPbI

OK-02,

Tewma 3.1 Copepxanue yaueOHOT0O MaTepuana OK-03,
JlekapTOBEI KOOpAMHATEI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocreiimue 3amaunm B KOOpAMHATAX. OK-04,
npocrpancTse. Paccrosuue | PaccrosiHue Mex Ty IByMs TOYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 OK-07
MEXAy JBYyMs TOYKaMH. | KoMOMHHUPOBAHHOE 3aHSTHE K2.4

Koopaunarel  cepennHbl
oTpe3Ka
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

Copepxanue yaeOHOTO MaTepuana

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KominanapHeie BeKTOpbl. CKalspHOE NPOU3BEACHUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOpPOB CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKY BEKTOPAMHU, YrOJI 4
MEXAY IPSIMOM U IIOCKOCTBIO, YTOJl MEXAY INIOCKOCTAMHU. Y paBHEHUE IJIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomMb6unmnpoBanHoe 3aHsTre
Tema 3.3 IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUeHTHpOBaHHbIe 3a1aud | KoopanHaTHas MmiaockocTs. BeluncneHne paccTOSHUM W MIIOLAAe Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IIJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClokeHue u
KoopaunaTsl 1 BEKTOpBI BbIUNTAHUE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkansipHoe  NpOU3BEACHHE BEKTOpPOB. PasiokeHuWe BeKTopa IO  TPEM
HEKOMIUIaHapHBIM BekTopaM. [Ipocreiimme 3amaun B koopauHarax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabnas pabora
Paznen 4. OCHOBBI 34
;pnronomeTpnn. OK-01, OK-
PHUrOHOMETPHYCCKHE 02, OK-03,
byHkunn
OK-04, OK-
Tema 4.1 Copepxanue yueOHOro Marepuana 05. OK-06
Tpuronomerpuueckue Pannannas mepa yrna. [IoBopoT Touku BOKpYr Haudaja koopauHat. OmpezneneHue (’)K-O7 '
(GyHKIMM NPOM3BOJBHOTO | CHHYCA, KOCHHYCA, TAHI€HCA M KOTAaHTeHca. 3HAKH CHHYCa, KOCHHYCa, TAHTCHCA U 4

yria, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOT'O U TOI'O KC yTJia
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KoMOuHMpoBanHoOe 3aHsTHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTEHC YIJIOB O
u - o. Dopmynbl npuBeEeHUS

Komb6unupoBanHoe 3ansatue

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHMHYC U KOCHUHYC
nBoiiHoro yrma. @®opmynel  monoBuHHOrO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMKA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (QyHKImA. YETHOCTH, HEYETHOCTD,

Crnioco0sl 3aJ1aHus | IepruoANYHOCTh (GyHKIMHA. CriocoOsI 3ajanus QyHKIUN

Gynxmuit KomOunnpoBanHoe 3aHsaTue

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomM6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue y4eOHOro MaTepuana
[TpeobpazoBanue Cxartue 1 pacTshkeHHe rpagikoB TPUTOHOMETPUYECKUX (YHKLIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKHUX [IpakTnueckoe 3ansATHe
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Onucanue MPUKJIATHOTO MOYJIs1)
MIPOU3BOACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpodhecCHOHATBHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKITHIA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIHHA
Tema 4.9 Copneprkanue ydeOHOro MaTepuasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPaBHEHHs, CBOIAIIMECS K KBaJApaTHbIM, peEIlIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IpOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM

TPUTOHOMETPUUECKUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Cogepxanue yueOHOTo MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKITIU KonTponbnas pabora

Paspean S.

KoMniekcHbIe yncia

Tema 5.1
KomMmiuiekcunie yncia

CogepxaHue yueOHOTO MaTepHrala

[TonsiTne komrIuiekcHOro 4yucia. CoONpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHUYeCcKe
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
IIpumeHenue BeinmonHenue  pacyeToB € IIOMOIIBKD  KOMIUIEKCHBIX — yucesl.  IIpumepst
KOMIUICKCHBIX YHCET UCTIOJIb30BaHUST KOMIUIEKCHBIX YHCEI 4

[IpakTrueckoe 3aHsATHE
Paznen 6. IlpousBoaHasi 32
pynkuumn, ee
NpUMeHeHHe
Tema 6.1 Cogneprkanue ydeOHOro MaTeprasa
IToustue IIPOU3BOIHOMU. | OmpeeneHre YUCIOBOM MOCIEeI0BATEIFHOCTH U COcOoObI ee 3amanusi. CBoiCTBa
@opMynsl M IpaBWIIA | YHCIOBBIX NOcCienoBarenbHOCTEd. OrlpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.
g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2

6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamienue

¢byHkuuu. 3ajgadd, NOpPUBOASIIME K TOHATHIO Mpou3BoaHOW. Ormpenenenue

MIPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOAHOMN

KoMOMHUPOBAHHOE 3aHSITUE OK-01, OK-
Tema 6.2 Coneprkanue y4eOHOro Marepuana 02, OK-03,
[IpousBonHbIe cyMMel, | @opmyinsl quddepennposanus. [pasuna nuddepenunpoBanus 4 OK-04, OK-
Pa3HOCTH  Npou3BeleHUs, | KoMOMHMPOBaHHOE 3aHATHE 05, OK-06,
YaCTHOTO OK-07
Tema 6.3 Coneprxanue yueOHOro MaTepuasa 1K2.4
ITpouzBosHbIE Onpenenenue cinoxHoi (yHkimu. [Ipon3BoHAsS TPUTOHOMETPUUECKUX (YHKLUH. T1K3.2
TPUTOHOMETPHUYECKUX [IpousBoaHas CIIOKHOW QYHKIIUN
¢Qynxumii.  IpomsBoanas | KoMOMHMPOBaHHOE 3aHSTHE 2
CII0KHOU (PYHKIIUU
Tema 6.4 Coneprkanne y4eOHOro MaTepuana
Ionstne O | [lonsitme HempepblBHOH (yHKIMU. CBoiicTBa HempepblBHOH QyHKIHH. CBS3b
HEMPEPbIBHOCTH (DYHKIUH. 2

Meton HHTCPBAJIOB

MEXly HEeMPEepPhIBHOCTHIO U U pepeHpyeMocThi0 GYHKIIUN B TOUKE. AJITOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanue ydeOHOT0 MaTeprana
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I'eomerpuuecknii u | [eomeTpuyeckuii CMBICT TPOU3BOJHONW (QYHKIUM — YIIIOBOW KOX(P(UIIMEHT
busznueckuit CMBICH | KacaTelIbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIMHU. AJTOPUTM COCTaBJICHHS YPAaBHEHUS KacaTeNbHOW K TpaduKy (QyHKIIMH
y=f(x)
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 6.6 Cogneprkanue ydeOHOro MaTeprasa
Pusnueckui cMbICT | DU3nMYeCKU (MEXaHUYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v = S’ (1)
podecCHoHATBEHBIX [IpakTudeckoe 3aHsaTHe
3a7a4ax
Tema 6.7 Cogepxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku sxcTpemyma

Bospacranue u yObIBaHuE (QYHKIUH, COOTBETCTBUE BO3PACTaHUs U YOBIBAaHUS
¢GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAJIKA,
COOTBETCTBUE 3HaKa BTOPOW IMPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIMH Ha
oTpe3ke. 3ajjaud Ha MAKCUMyM U MUHMMYM. [loHsiTHE acMMNTOTBHI, CIOCOOBI KX
oTpeneNieHusl. AJNTOPUTM HCCIeNOoBaHUS (YHKIMHA M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEHAs PyHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanune GyHKIuil 1
MIOCTPOEHUE TpaUKOB

Cogepxanue yaeOHOT0O MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGompmiee u

Coneprkanne y4eOHOro MaTepuana

HauMEHbIIIee 3HauyeHus | Haxoxxnenne HauOONBIIET0 W HAUMEHBIIETO 3HAYCHWM (YHKIUM, MOCTPOCHHE

byHKIMHA rpaKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajanu3a
KomOunupoBanHoe 3aHsTue

Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3agavyax

Haumensiiee u Hanbosnblee 3HaueHne QyHKIUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Copepxanue yaeOHOTO MaTepuana
Pemenue 3aj1a4. | opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO
[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
MIPUMEHEHHE KonTponbnas pabota
Paznea 7. 40
MHOrorpaHHMKN M TeJia
BpAallleHUus
Tema 7.1 Cogepxanue yaeOHOTO MaTepuana
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHuka. Ero sjeMEHTBI: BEpIIMHBI, peOpa, rpaHu. JIMaroHajb.
MHOI'OTpaHHUKa CeueHue. Bolllykiible 1 HEBBIITYKJIBIE MHOTOIPaHHUKHU
[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u 2
COCTaBJIAIOIIME, CEYCHUE. | HaKJIOHHas nmpu3Ma. [IpaBunbHas npusma. Ee ceuenue
IIpsmags u mnpasuwibHas | KomOMHMpOBaHHOE 3aHSTHE
MIPU3MBI
OK-01, OK-
Tema 7.2 Coneprxkanue y4eOHOro MaTepuana 02, OK-03,
[Tapannenenunen, Ky0. | [Tapanienenumnen, CBOMCTBa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeucHue OK-04, OK-
CeueHnue KyOa, | kyba, mapayiesienumneaa 05, OK-06,
napanjenenunena KomOunmnpoBaHHoe 3aHATHE 2 OK-07
Tema 7.3 Conepxanue y4eOHOro MaTepuaa I1K3.2
[Tupamupa, ee | [lupamuma u ee omementol. CeueHue mnupamuabl. [lpaBuibHas mnUpamMua. I1K3.3
COCTaBJISIONINE, CEYCHHE. | YCeUCHHAs MUpaMH/Ia
IIpaBmibHas  nupamuaa. | [lnomans 60KOBOI U MOMHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI 2
VYceuennas nupamuia KomOuHMpoBaHHOE 3aHATHE
BbokoBas u MOJIHAs
MMOBEPXHOCTH MIPU3MBI,
MUPaMUIBI
Tema 7.4 Coneprkanne y4eOHOT0 MaTeprana
Cummetpust B KyOe, | CHMMETpHsI OTHOCHTEIBHO TOYKH, MPAMOH, IIockoctH. Cummerpus B KyOe,
napajuieyenumnese, 2

Mpu3Me, MupaMuac

napajiejicnmIcac, npusmMe, nmnupamuic

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.5
[Ipumepsl cumMmeTpuil B

IIpodeccnoHanbHO-OPHEHTHPOBAHHOE coiepKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

npodeccun CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3ansATHe
Tema 7.6 Cogepxanue yaeOHOTO MaTepuana
[IpaBunbHbBIE [TonsiTre mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, ux | [IpakTrueckoe 3aHsATHE
CBOICTBA
Tema 7.7 Copepxanue yueOHOro MaTepuala
Humuump, ero | Humunnap u ero snementsl. Ceuenne muivHapa (mapajieIbHOe OCHOBAHUIO M OCH).

cocrasitromne. CeyeHue

Paszeeprka mmimHIpa

HUAJMHApA KomM6unmnpoBanHoe 3aHsitue
Tema 7.8 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
Konyc, €ro | NPUKJIAIHOTO MOYJIs1)

coctaBisitouie. CeueHue
KOHYyca

Konyc u ero osnementsl. CeueHue KoHyca (IapajjielIbHOE OCHOBAHUIO U
IPOXOJsIIIee Yepe3 BEPIIMHY), KOHUYeCKUe ceueHus. PazBepTka KoHyca

[IpakTnueckoe 3aHsTHE

Tema 7.9 Coneprkanue y4eOHOro MaTepuana

Y cedeHHbII KOHYC. | YceueHHbI koHyC. Ero obpa3syroras u Beicota. CedeHne yceueHHOro KOHyca
Ceuenue YCEYCHHOTO | KOMOMHHMPOBAaHHOE 3aHSTHE

KOHYca

Tema 7.10 Coneprkanue y4eOHOro MaTepuana

[ap u chepa, ux ceueHus

[ap u chepa. Bzaumuoe pacnosnoxkenue cepbl u 1iockoctu. CedyeHue Iiapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
ITonsatue 00 o0BEME Tena.
OTHolIeHnE 00BEMOB

OJTOOHBIX TEN

Cogepxanue yaeOHOTO MaTepuana

[Tonartue 06 obveme Tena. OOveM Kyba M HPSIMOYTOJBHOTO MapaulesenuIesa.
O6bem mnpusmbl u  mwmMHApa. OTHOIIEHHE O00BEMOB MOJOOHBIX — Tedl.
['eomeTpuyeCKnid CMBICH ONPEAEIIUTENS 3-T0 OpAIKA

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 7.12 Copepxanue yaeOHOTO MaTepuana
Obbembl M IWIOWAIM [ OGpeMbl IMpaMUIL! U KoHyca. OGbeM mapa. ILIoma i 0BepXHOCTeN Tel 2
IIOBEPXHOCTEH Tel
KomMbunmnpoBanHoe 3aHsTre
Tema 7.13 Cogepxanue yaeOHOTO MaTepuana
KomMOunanmu KoMOuHammu reoMmeTpuuecKux Tei
MHOIOIPDaHHMKOB W Tel | [IpakTHuecKoe 3aHATHE 4
BpallleHUs
Tema 7.14 Coneprkanue ydeOHOro Marepuasa
I'eomeTpuueckue Hcnonp3oBanre KOMOMHAIIM MHOTOTPAaHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3aauax
[IpakTrueckoe 3aHsaTHE 4
Tema 7.15 Cogepxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPAILLCHUS
Mmuororpanaukn U Teia | KonrponbsHas paboTa 2
BpallleHUS
Paznea 8. 14
IlepBooOpa3nas
ymumm, e OK-01, OK-
NpUMEHEeHHe 02, OK-03,
Tema 8.1 Copepxanuie yaeOHOTO MaTepuana OK-04. OK-
[TepBooOpasHas QyHKuMH. | 3amaya 0 BOCCTAHOBJICHHM 3aKOHA JBWKEHHS IO M3BECTHOM ckopocTd. [loHsiThe 05 OI’<-0 5
[TpaBuna HAXO0XIEHUS | uHTerpupoBanus. O3HAKOMIIEHHE C TOHATHEM HMHTErpaja U MepBooOpa3sHOM aJis (,)K-07 ’
epBOOOpa3HBIX byakuun y=f(x). Pemenue 3agad Ha CBsI3b MEPBOOOPA3HOM W €€ MPOM3BOIHOM, K2 4
BBIYHCIICHHE TEepBOOOpa3HOM 11t maHHOW (QyHkiuu. Tabmuna dopmyn s
HaXO0X/IeHUs NepBooOpa3HbIX. M3ydeHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.2

[lmomane KpUBOJIMHEUHOU
Tparnenuu. ®opmyna
HreroTona — Jleitbuuia

Copepxanue yaeOHOTO MaTepuana

3ajaun, MPUBOJAIIME K TOHSTHIO OINPEACIICHHOIO HMHTErpajia — O BBIYHUCICHUU
IJIOMIAAM  KPUBOJMHEWHOW Tpamenuuu, O nepeMeleHnud Todku. [loHsTue

onpenenéHHOr0  MHTerpana. ['eomerpuyeckuii ©  (QUIUUECKHI  CMBICIH

onpeneneHHoro uHTerpaita. opmyna Herotona— JleiiOuuia 2
Komb6unupoBanHoe 3ansatue
Tema 8.3 Cogneprkanue ydeOHOro MaTepuasa
Heonpenenennsiii u | [lonsiTue HEoNpeneIEeHHOTO HHTErpajia
OIpENEICHHBIA HHTErpaibl | KoMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprkanue y4eOHOro Marepuana
[Tonsitue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia
orpeJiesiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPUBOJIMHEHHON Tpanenuu
Tema 8.5 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)
B JKM3HH I'eomerpuueckuii cmbicii  onpeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOuuna.
Pemenue 3a1au Ha mpuMeHeHHE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ TUIOIIA e} 4
[IpakTHueckoe 3aHsTHE
Tema 8.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3ana4. | [lepBooOpasHas pynkuuu. [IpaBuia HaxoxaeHus neppooOpasHbiX. Ee npumenenue
ITepsooOpasnas (ynkumu, | KontponsHas pabora 2
ee MpuMEeHEeHne
Paspnen 9. 14 OK-01,
Crenenu U KOPHH. OK-02,
CrenenHasi pyHKIMs OK-03,
Tema 9.1 Coneprkanue ydeOHOT0 MaTeprana OK-04,
Crenennas ¢Qynkumsa, ee | [JousTue KOpHSI N-OM CTENEHU U3 JACHUCTBUTENBHOTO yucaa. OyHKIUU Y = I{& nux OK-05,
CBOMCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0i CTENEHU OK-07
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KombOunupoBanHoe 3aHstue 4

Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa

[TpeobOpaszoBanue [IpeoOpazoBanre UPPAMOHATILHBIX BBIPAKECHUI

BBIDOKEHHH ¢ KOPHAMH N- | KoMOUHHPOBAaHHOE 3aHSTHE 2

Ol cTeneHn

Tema 9.3 Coneprkanue yaeOHOro MaTepuasa

CpoiictBa  crenenu ¢ | [Tonstue creneHu ¢ Jr0OBIM PallMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIIHH,

paloHaIbHBIM U | NX CBOWCTBA U TpapuKu

JNEHCTBUTEIIbHBIM KomM0unmnpoBanHoe 3aHsTre 2

[IOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOTo MaTepuana

Pemenue PaBHOCWIIBHOCTb MppalMOHAIBHBIX YPAaBHEHHH W HEPAaBEHCTB. MeToael HX

UPPaLMOHAIBHBIX peuieHus. Penienue nppauroHaabHbIX YPaBHEHUI U HEPABEHCTB

YPAaBHEHHHI U HEPABEHCTB | KoMOWHHUPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprkanue y4eOHOro Marepuana

Crenenu u KopHH. | OnpeseneHue cTeneHHol ¢yHkuuu. lcrnonb3oBaHHe €€ CBOICTB NpU PEIICHUU

CrenenHast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTpoabnas pabora

Paznen 10. 16

IokazaTenbHast

Gysxkuus

Tema 10.1 Copepxanuie yaeOHOTO MaTepuana

ITokaszarenpHasd GyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3zaresneM. OmpeneneHue 8?:8;’

€€ CBOICTBA MOKa3aTelbHON (YHKIMM, €€ CBOICTBa M TpaduK. 3HAKOMCTBO C NMPUMEHEHUEM OK- 03’
nokazaTtenbHOW (yHKUIMUU. PereHne moka3aTeabHbIX YpaBHEHHM (DYHKIIMOHAIBHO- OK-0 4’
rpadMYeCKUM METOIOM 4 OK- 05’
KomOunupoBanHoe 3aHstue OK-07’

Tema 10.2 Coneprxanue yueOHOro MaTepuaia

Pemienne mnokasartenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHHUBaHHUS —IOKa3aTesei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHW TMEPEMEHHOW, (DYHKIIMOHAIBLHO-TPAQUIECKAM METOIOM.
Pemenne nokazareiabHbIX HEPABEHCTB 6
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[IpakTrueckoe 3aHsaTHe

Tema 10.3 Cogepxanue yaeOHOTO MaTepuaa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHne cucTeM MmoKa3aTe/ibHbIX ypaBHEHHMA
YpaBHEHHUU Komb6unupoBanHoe 3ansatue 4
Tema 10.4 Coneprkanue ydeOHOTo MaTepuasa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YPaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelew U
[TokazarenpHast QyHKIHS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

KontponsHas padora 2
Pa3znen 11. Jlorapudmabl. 22
Jlorapudpmuueckas
pysxuus
Tema 11.1 Coneprkanue y4eOHOro Marepuana
Jlorapudm gyuciua. | Jlorapudm uncna. JlecATUIHBIN 1 HATypaIbHBIN JIOTaPU(PMBI, YHCIIO €
JecaTnYHbIH 1 | KoMOMHMpPOBAHHOE 3aHATHE
HaATYpaJIbHBIN JIOTapu(MBI, 2
YUCIIO €
Tema 11.2 Cogepxanue yueOHOTo MaTepuana OK-01,
Cpoiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL. OK-02,
Oneparust KoMOMHHPOBaHHOE 3aHSTHE 4 OK-03,
norapuMUpoBaHUs OK-04,
Tema 11.3 Coneprkanue y4eOHOro MaTepuana OK-05,
Jlorapudpmuueckas Jlorapudmuueckas GyHKIMS U €€ CBOIicTBa OK-07
GbyHK1MS, ee CBOMCTBA KoMOuHHpOBaHHOE 3aHSATHE 4 TK2.4
Tema 11.4 Copneprxanue yueOHOro MaTepuaa
Pemenne [lonarue norapudmuyeckoro ypaBHeHus. Onepanus NOTEHUUPOBaHUA. Tpu
JorapHpMUIECKUX OCHOBHBIX METOJIa PEIICHHs JIOTapU(PMHUYECKUX YypaBHEHHH: (YHKIHOHAIBHO-
YPaBHECHHI M HEPABEHCTB rpa¢uyeckuif, MeTOJi MOTEHIMPOBAHUS, METOJ BBEJCHUS HOBOW IEPEMEHHOM.

4

Jlorapudmudeckue HepaBeHCTBA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5

Cogepxanue yaeOHOTO MaTepuana
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Cucremsl ANTOPUTM pELICHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX
JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB
YPaBHEHUH KomMbunmnpoBanHoe 3aHsTre 2
Tema 11.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (copep:xanue
Jlorapupmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHHUKE [lpumenenune norapudpma. Jlorapupmuueckas coupans B npupope. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTuueckoe 3ansaTue
Tema 11.7 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3aga4. | Jlorapupmuueckass  pynkums. Pemenwe — mpocredmmx — JorapupMuUYecKUX
Jlorapudmer. yYpaBHEHUU 2
Jlorapudpmuueckas KonTponpsHas padora
byHKIUSA
Paznesn 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Copepxanue yueOHOro MaTepuana
MHosxecTBa [Tonsitue MHOXkecTBa. [TonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue
Onepanuu ¢ MHOXECTBAMH | MPUKJIATHOTO MOTYJIsI)
Onepannu ¢ MHOKecTBaMH. Pelienne npukiaaHbIx 3a1a4y
[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Copneprxanue yueOHOro MaTepuaa
I'padm [Tonsarue rpada. Cesi3Hbli Tpad, AepeBo, MUK rpad Ha TIOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMHM. OIMCaHHWE pEAIbHBIX CUTYyallUd € ITOMOIIBIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IIPUMEHEHNE KonTponbnas padota 2
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Pazgnen 13. DuemeHTHI 14
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepOsAATHOCTEM
Tema 13.1 Coneprkanue ydeOHOro Mareprasa
OcHoBHBIE noHATHs | IlepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOUHATOPUKH CoBMecTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBbI 2
CoOsitHe, BEPOATHOCTH | COOBITUH. Y CIIOBHASA BEPOATHOCTh. 3aBHCUMBIE U HE3aBUCUMBIE COOBITHS. Teopembl
coOpiTHa. CIOXKEHHE U | O BEPOSTHOCTH MIPOU3BEICHHS COOBITHIA.
YMHOXEHHUE BeposiTHOCTEN | KoMOMHMpOBaHHOE 3aHSATHE
Tema 13.2 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepostHoCcTh B | IPUKJIAJHOTO MOIYJIfA)
podecCHOHATBHBIX OtHOcuTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTUCTHYECKOE
3ajaaqax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS

[TpakTHueckoe 3aHsATHE 4
Tema 13.3 Coneprxanue yueOHOro MaTepuaa
HuckperHas  ciydaiiHas | Buasl cinydailinbix BenuuuH. OrnpeneieHue AUCKPETHON Clay4yailHOW BEIMYUHBI.
BEJINYMHA, 3aKOH ee | 3aKOH pacmlpeesieHuss JUCKpeTHOW ciy4yailHoW BenuuuHbl. Ee 4ucioBbie
pacnpezeneHus XapaKTepUCTUKU 2

3amaun MaTeMaTH4YeCKOUN

Bapuanuonnsiii  psa. Ilomuron dactor u  ructorpamma. CraTHUCTHYECKHE

CTaTUCTUKH XapaKTEePUCTHKH psiia HaOMr01aeMbIX JTaHHbBIX
KomOunmpoBanHoe 3aHsATHE
Tema 13.4 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

CocraBienne TaOmHIl U
)II/IanaMM Ha HpaKTI/IKe

NPHUKJIATHOT0 MOIYJIfA)

[TepBuunast 06pab0TKa CTATUCTUYECKUX JMAaHHBIX. [ padudeckoe ux mpeacTaBiIcHUE.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07
I1K2.4
I1K3.2
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Haxoxaenne cpeTHUX XapaKTepUCTHK, HAOIIOJaeMbIX TaHHBIX

[IpakTuueckoe 3ansaTue 4
Tema 13.5 Coneprkanue ydeOHOro MaTepuasa
Pemenue 3a1a4. | DneMeHTbl KoMOMHaTopuku. CoObITHE, BEpPOSTHOCTb COObITHA. CrloXeHue Hu
DneMeHThI YMHOXXEHHUE BEpOATHOCTEH
KOMOUHATOPUKH, KontponsHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pa3nesn 14. YpaBHeHus u 18
HepaBeHCTBa
Tema 14.1 Cogepxanue yueOHOTro MaTepuana
PaBHOCUIIBHOCTB PaBHOCHIBHOCTD ypaBHeHHUH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPAaBHEHMM M HEPABEHCTB. | PaBHOCWIBHBIX IIE€PEX0/Jax B YpaBHEHMSAX M HepaBeHcTBax. OOmme MeTojs
OO1ye METOAbI PEIIEHNsT | pelIeHHs YPAaBHEHHIA: MEpexo]] OT paBeHCTBa (YHKIMHA K PAaBCHCTBY apryMEHTOB 2
JUIE MOHOTOHHBIX (DYHKIIHH, METOJ Pa3ioKEeHUs HA MHOXHTEIH, METO]| BBEACHUS
HOBOMW NEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUECKUI METOT OK-01,
KomOunupoBanHoe 3aHstue OK-02,
Tema 14.2 Copneprxanue yueOHOro MaTepuaa OK-03,
I'padpmueckuit meTon | OOmue MeTobl pelleH!s] HEPaBEHCTB: MEePeXo ] OT CPaBHEHUs 3HAUEHUH (yHKUIUH OK-04,
peleHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX OK-05,
HEPaBEHCTB MHTEpPBaNOB, (pyHKIMOHANBHO-Tpaduueckuil metof. ['paduueckuii meroa pemeHus OK-06,
YpaBHEHUI U HEPABEHCTB 2 OK-07
KomOunnpoBaHHoe 3aHsATHE I1K3.3
Tema 14.3 Coneprxanue yueOHOro MaTepuaia
VYpaBHenus U HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monyns mno onpeaeneHuto. Ilpocreiinme
C MOZYJIEM yYpaBHEHHUS M HEpaBEHCTBa ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX MEPEXOJI0B B
OTpe/IeNIeHHBIX TUIAaX YpaBHEHUI 1 HEPaBEHCTB C MOAYJIEM 2

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 14.4
VYpaBHEHHs 1 HEPAaBEHCTBA

Coneprkanne yaeOHOr0o MaTepurana

3HakoMcTBO ¢ napameTpoMm. [Ipocreiinirie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTPOM
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C mapameTpaMu

KoMOuHMpoBanHoOe 3aHsTHE

Tema 14.5
CocraBiieHne W pelleHHe
npodecCHOHaIbHBIX 3a/1ad

IIpodeccnoHanbHO-0OPHMEHTHPOBAHHOE cojieprKaHue (conep:xanue
NPHUKJIATHOI0 MOIYJIA)

Penrenne TekCTOBBIX 3aJa4 HpO(i)eCCI/IOHaJ'IBHOFO COACPIKAHUA

C IIOMOILBIO YPABHEHHUN [IpakTuueckue 3aHATUS 8
Tewma 14.6 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne 3amad. | OOuie MeToAbl PEIICHUs YpaBHEHUM. YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

[TpakTHyeckoe 3aHsATHE 2
IIpomexyTounas arrecranus (JK3amMeH) 4
Koncynabranumn 10
Bcero: 280
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30OBATEJILHOM
TACIATITAHBI

3.1. s peanu3anuu mMporpaMmsbl JUCHUIIMHBI MPeIYyCMOTPEHbI Cley0lIie ClennaJibHble
NMOMeIleHus:

JUia peanmzanuy MOpOTrpamMMbl JUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIONIME CIelHalbHbIe
MOMEIeHUs: yueOHbIN KaOuHeT «MaTteMaTuku.

Kabuner «MareMaTuku», OCHAIIEHHBIM B COOTBETCTBHMHM C 1. 6.1.2.1 oOpa3oBareiabHOI
nporpamMmbl 1o crnenranbHocTH  15.02.12 MoHTaXX, TeXHWYECKOe OOCTYy)KHUBAaHHE M PEMOHT
MIPOMBIIIIJICHHOTO 000pyI0BaHus (TI0 OTPACIISIM).

3.2. UndopmanuonHoe odecneyeHne o0yueHust

Jns peanuzanuu mporpaMMbl OMOJIMOTEUHBIN (OHI 00pa3oBaTeIbHOM OpraHU3alluu UMEeT
MeYaTHbIC U/UJIH AJIEKTPOHHBIE 00pa3oBaTelibHbIe U HH()OPMALIMOHHBIE PECYPChI, PEKOMEHI0BAaHHBIE
JUIS MCTIOJIb30BaHUS B 00pa30BaTeNIbHOM MpoIlecce, He cTapliie MATH JIET C MOMEHTA U3aHHUs.

3.2.1. OcHOBHBIE NT€YATHDBIE H3TAHUSA

1. Maremaruka: yueOnuk/ bammmakos M.U.- 8-e u3x., crep. - M: KHOPVYC, 2021r. (Cpennee
npodeccuoHaIbHOE 00pa3oBaHKE)

2. Maremaruka: anredpa v Hayajla MaTeMaTHYECKOT0 aHallu3a, reoMeTpus. AnreOpa n Hadana
Maremaruueckoro ananusa. 10-11 kmacc. Anumos 1. A., Komsirua FO.M., TkaueBa M.B. u npyrue. -
M: IIpocsemienue, 2022.

3. Maremaruka: anredpa U Hayalla MaTeMaTHYeCKOro aHainu3a, reometpus. ['eomerpus. 10-11
kiacce. Atanacss JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemenune, 2022.

4. MaremaTuka: anredpa U Hayaja MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Ainredpa 1 Hadana
MareMaruueckoro aHanmsa (B 2 yactsx). 10 kmacc. Hacts 1: Mopakosuu A.I'., Cemenos I1.B.; HacTte
2: Mopnkosuu A.I'. u apyrue; nox penakuueir Mopakosuua A.I'. - M: Muemo3una, 2021.

5. Maremaruka: anredpa 1 Hadajga MaTeMaTHYECKOro aHajlu3a, reoMeTpust. AnreOpa 1 Havyana
MareMatuueckoro aHanmsa (B 2 yactsx). 11 kmacc. Hacts 1: Mopakosuu A.I'., Cemenos I1.B.; HacTts
2: Mopnkosuu A.I'. u apyrue; nox penakuueir Mopakosuua A.I'. - M: Muemo3una, 2021.

6. Maremaruka: anrebpa 1 Hauajga MaTeMaTUYECKOTO aHau3a, reoMeTpusi. AnreOpa v Havana
MmateMmaTuueckoro ananmsa. 10 xmacc. Hukombckuit C.M., IloranoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHalu3a, reoMeTpust. AnreOpa u Havyana
MaTeMmaTudeckoro aHammza. 11 xmacc. Huxonwckuit C.M., IlotamoB M.K., Pemernuxos H.H. u
npyrue. - M: IIpocsemnienue, 2021.

8. Maremaruka: anreOpa ¥ Havyajda MaTeMaTHYECKOTO aHalu3a, reomerpus. ['eomerpus.10-11
kiacce. [loropenoB A.B. MaremaTtuka: anreOpa W Hayajga MaTEMaTUYECKOTO aHAJIN3a, T€OMETPHS.
I'eometpus.10-11 xnacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYecKOro aHanmuza, reomerpus. ['eomerpus. 10
knacc. Anekcanapos A.Jl., Bepuep A.JL., Peoxux B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYeCKOro aHanmu3a, reomerpus. ['eomerpus. 11
kinacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemienue, 2021.
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3.2.2. DJ1IeKTPOHHbIE U3TAHUS

1. Bcepoccuiickue wunHtepHer-onummuanpl. - URL:  https://online-olympiad.ru / (marta
obpamienust: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Epgunas xomnekums 1mdpoBeix oOpaszoBarenbHbIX pecypcoB. - URL:  http://school-
collection.edu.ru / (nara oopamenus: 08.07.2022). - TeKCT: JMEKTPOHHBIN.

3. Hudopmaimonnas cuctema «EauHOe OKHO J0CTyma K 00pa3oBaTelbHBIM pecypcamy. -
URL.: http://window.edu.ru / (mara ob6pamienus: 02.07.2022). - TeKcT: 3JCKTPOHHBIIA.

4. Hayunas osnekrponnas Oubnmoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 3M€KTPOHHBIH.

5. OrkpoiThiii koyutemk. Maremaruka. - URL: https://mathematics.ru / (mata oOparieHwust:
08.06.2022). - TekcT: 3NeKTPOHHBIH.

6. IloBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mata oOpaiueHwus:
12.07.2022). - TeKcT: 31eKTPOHHBIH.

7. CrpaBOYHHK 1o MaTEMaTUKE IUIA LIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). - Tekcr:
3IIEKTPOHHBIM.

8. Cpemusisi Matemaruueckas wuHTepHeT mkoja. - URL: http://www.bymath.net / (mara

obpamenust: 12.07.2022). - TekcT: 37€KTPOHHBIH.

9. ®epnepanbubiii moptan «Poccuiickoe obpazoBanme». - URL: http://www.edu.ru / (mara
obpamenusi: 02.07.2022). - TekcT: 37EKTPOHHBIH.

denepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL: http://fcior.edu.ru

[ (mata o6pamenwus: 01.07.2022). - TeKCT: SIEKTPOHHBII.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30BATEJBHOM JUCHUILINHBI

KOHTpOJIb H OICHKAa

pe3y/IbTaTOB  OCBOCHUS

o0m1eo0pa3oBaTeIbHOM

JUCIHUITIINHBI

PaCKpBIBAIOTCS 4epe3 AUCLUILTUHAPHBIC Pe3yJabTaThl, HAaIpaBJICHHbIE HA (OpPMUPOBAaHUE OOLIMX U

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasaciiaM U1 TEMaM COJACPKaHUsL yLI€6H01"O Martepuajia.

Oo6masi/mpogeccuoHaIbHASA Pazpen/Tema THun oeHOYHBIX
KOMIIETE€HIUSA MeponpusTus
OK 01. Beibupath criocoOsr P1,Temal.1,1.2,1.31-0/c1.4,15,1.6 | TectupoBanue
peleHus 3a1a4 P 2, Temsnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Vernbiit onpoc
npodeccnoHaTbEHOM 2.6 Maremaruueckui
EATEIBHOCTH P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTAHT
P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
MIPUMEHUTEITLHO T-o/c, 4.8, 4.9 4.10, 4.11 NunuBuayanpHas
K pa3JIMYHbIM KOHTEKCTaM PS5, Tems 5.1,5.2 CaMOCTOSTEIIbHAs
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pabota
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 Ilpeacrasnenue
P7, Temrr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yabTaToOB

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

IPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
VHIUBH Ty JIbHBIX
IPOEKTOB
KonTponbnas padora

P13, Tewst 13.1, 13.2, 13.3, 13.4, 13.5 | DbinonHenne

H'O/C, 3K3aMteaHI/IOHHBIX

P 14, Temsi 14.1, 142,143, 14.4, 14.5 | 331301

II-o/c, 14.6
OK 02. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanwue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHbIil onpoc
MOUCKA, aHaJIu3a U 12) 2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuit
HHTEpTpeTatin Pg Tewmst 3.1, 3.2, 3.3 T-o/c, 3.4 AICTART
HHpOpMaLHH, 1 P4 Tembi 41,42, 43, 44, 45, 46,47 | HauBHIyaibHas
HHPOPMAIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENbHAS
TEXHOJIOTHH JIJIS P5, Temnr 5.1, 5.2 pabora
BBIIIOJIHCHUS 33129 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodecCuoHATBHON 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB
JEATETBHOCTH P 7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, NPAaKTHYECKUX PabOT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,

3ammnTa TBOPYECKUX
pabot

3amura
WHAWBUYAIbHBIX
MIPOEKTOB
KonTponbHas pabora
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11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 JIK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3amaHuil

IT-o/c,

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBath coocteennoe | 1.6 YCTHBIN onpoc
npodeccuoHaNbHOE U 12) 62, Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremaruueckuii
PHTIHOCTHO® PASBITHE: P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR
pEAIPUHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/IbHAS
JICSITEIIbHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
npodeccronanbHOi chepe, P 5, Tems 5.1, 5.2 paborta
HCTIOJIb30BaTh 3HAHUS 110 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PaMOTHOCTH B 6.7 II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

PAa3JIMYHBIX KU3HCHHBIX
CUTyalusIx

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13, 7.14, 7.15,

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHIMBHUTyJIbHBIX
IPOEKTOB
KonTponbhas padora

P 12, Temsi 12.1, 122, 12.3, 12.4 Bmonnene

P 13, Temsi 13.1,13.2,13.3, 13.4, 13.5 | K3aMCHAMONHbIX

M-o/c 3aaHuN

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 04. Db dexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanwue
B3aUMO/JICVICTBOBATH U 1.6 VYcrHbIil onpoc
paboTaTh B KOJUIEKTHBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
KoManze P 3, Temsr 3.1,3.2, 3.3 TI-o/c, 3.4 SITAnT

P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaTbHAS

IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

P 5, Tems 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

P7 Teme1 7.1,72,73,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

MPaKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
WHBUIYaIbHBIX
MIPOEKTOB
KonTtponbHas padora
Beinonnenune
9K3aMEHAIIMOHHBIX
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II-o/c, 3a1aHnil

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYcerHblii onpoc
KOMMYHUKAITHIO Ha P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, MaTeMaTHuecKuii
rOCy/1apCTBEHHOM SI3bIKE 1232 Tenti 3.1.3.2. 3.3 I-o/c. 3.4 JTUKTAHT
Poccuiickoii Denepaunit ¢ | p 4 oy 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | Anausuayasnas
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
COLIMAJILHOTO ¥ KyJIbTYpHOrOo | P 5, Temsl 5.1, 5.2 paborta
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TlpencraBnenue

1.6 pe3yibTaToB

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c,

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MPaKTUYECKHUX PaboT
3amura TBOPYECKUX
pabor

3ammra
WHIMBHUTyJIbHBIX
MIPOEKTOB
KonTponbnas padora
Bremomnaenune
9K3aMEHAIMOHHEIX
3aaHuN

OK 06. IIposBasaTs
IpakIaHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu1 7.1,72,7.3,74,7.5,7.6,

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

TectupoBanue
YceTHBIT onpoc
MareMaTU4eCcKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAS
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0011IeUeIOBEUeCKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHU3AIUU
MEKHAIIMOHAIBHBIX U

7.12,7.13,7.14, 7.15,

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

pabora
IIpencrasnenue
pE3yabTATOB
MIPaKTUYECKUX padoT

MEXPEITUTHO3HBIX 3amuTa TBOPYECKHUX
OTHOIIICHHUH, IPUMEHSTh pador
CTaHIaPThI 3amura
AHTHKOPPYIIIHOHHOTO WHIMBUTYaJIbHBIX
ITOBEICHUS MIPOCKTOB
KonTponbHas padora
Brimonxenue
9K3aMCHAIIMOHHBIX
3aJaHUuN
OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPaHCHHIO OKPYKAIOIICH 1.6 YcTHBIN onpoc
Cpebl, pecypcocOepeKeHHUIO, 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
MPUMEHATh 3HHIA 00 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JHieTanT
M3MCHCHUM KTUMATa, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/IbHAs
MIPUHIIHAITEI OSPEKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 paborta
JIEFCTBOBAThH B P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BhIYAIHBIX CUTYAIHSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yJIbTaToB

P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15,

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPAKTHYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIMBUTYaTbHBIX
MIPOCKTOB
KonTponbHas pabota

P12, Tems 12.1, 122,123, 12.4 Bomonmenie
P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 | X3aMCHAlMOHHBIX
M-olc, 3aJaHuN
P 14, Temsr 14.1,14.2, 143, 14.4, 14.5
IT-o/c, 14.6
IIK2.4 .BeimoaHsTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | Tlpencrasienue
HalIaJI04HbIE U 1.6,1.7 PE3yIbTaTOB
PErYJIHPOBOYHBIE PAGOTHI B 123 é, Tewmsr 2.1,2.2,2.3,2.4,2.5 IT-o0/c, TpodecCHORATBHO-
COOTBCTCTBHH C ' OPHUEHTUPOBAHHBIX
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
HPOTEBOACTREHHbI SN | b6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | TPAKTHICCKIX
3aHATUH

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c,
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[1K3.2.Pa3pabaTsiBaTh P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
TEXHOJIOTUYECKYIO 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB
AOKYMEHTALUIO JUIA P 7, Tembl 71, 72, 73, 74, 75, 76, HpO(bCCCI/IOHaJ'IbHO'
pOBE/ICHHs PaboT 110 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, OPHEHTHPOBAHHDIX
MOHTaKy, PCMOHTY 1 7.12,7.13,7.14, 7.15, TPaKTHYECKHX
TCXHITICCKON SKCILTyaTalii P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 SAHSTHI
MIPOMBIIIIJICHHOTO -o/c

000opyI0BaHUs B ’

COOTBETCTBUH TPEOOBAHUSIMU

TEXHUYECKUX PETIIaMEHTOB.

[IK 3.3. Onpenensars P7 Temn1 7.1,72,7.3,74,7.5,7.6, [IpencraBnenue
NOTPeOHOCTH B MaTepuanbHo- | 7.7 I1-0/c,7.8,7.9, 7.10 I-o/c, 7.11, pe3yJIbTaTOB
TEXHUYECKOM 00ecIeueHUN 7.12,7.13,7.14, 7.15, NMPOhecCHOHATBHO-
PCMOHTHBIX, MOHTAKHBIX H P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 OPHMEHTHPOBAHHbIX
HaJaJ04YHbIX padoT I-o/c, 14.6 HpAKTHHECKIIX
MIPOMBIIIIIICHHOTO

000pYI0BaHUSL. 3aHATHH
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