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Pabouas nporpamma O/1.02 JIuteparypa pa3paboTana B COOTBETCTBHHU CO CICAYIOIMMHI TOKYMCHTaMHU:

Oenepanbabiil 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit @enepanun» (¢ mocneryonmMu
HU3MCHEHUSIMH );

IIpuxaz Munmnpocsenienus Poccun ot 14.08.2022 Ne762 «O6 yrBepxaeruu Ilopsaka opraHu3anyy U OCYIIECTBICHUS
00pa30BaTeNIbHON ASSTEIFHOCTH 0 00pa30BaTeIbHBIM IIPOrpaMMaM CpeHEro MpoQecCHOHAIBHOT0 00pa30BaHMs»;
IIpnuka3 MunncTepcTBa HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepanmu Ne885 m nmpukas MuHIpocBenieHus
Poccuiickoit ®eneparnuu Ne390 ot 05.08.2020 «O npakTuyecKoil OArOTOBKEY;

IIpuka3 MunucrepcrtBa obpaszoBanus u Haykn Poccuiickoit @enepammu ot 17.05.2012 Ne 413 «O6 yrBepkaeHNH
(enepanbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro 00IIero oopa3oBaHus» (B pel. MpUKa3a OT
12.08.2022 Ne 732);

IIpuka3 MunucrepctBa obpasoBanust n Hayku Poccuiickoit @enepamm ot 07.12.2017 Nel196 «OG6 yTBepxkIeHUH
(enepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEJHEro INPOQEeCcCHOHAIBHOIO 00pa3oBaHUS IIO
crieransaoct: 09.02.07 uHGOPMAMOHHBIE CHCTEMBI H MPOrPAaMMHpPOBAHKE, Y TBEPIKISH MpUKa3oM MHUHHCTEPCTBa
obpaszoBanus 1 Hayku Poccuiickoit denepanum ot 9 nexkadps 2016 r. Ne 1547;

Ilpuka3z Munnpocsemenus Poccuu ot 23.11.2022 No 1014 «O6 yrtBepkaeHuu (enepaibHOU 00pa3oBaTeIbHOM
HpOrPaMMBI CpeTHEro o0Iero o0pa3oBaHu»;

Ilpukas Munmnpocsenienust Poccun ot 30.08.2022 Ne 631 «OO6 yrBepxkaeHHH (elepatbHOrO MepedHsl YIeOHHUKOB,
JOMYLIEHHBIX K HCIOJb30BAHHIO NMPU PEalH3alMd HUMEIONINX TOCYIapCTBEHHYIO AaKKPEIUTALUIO 00pa3oBaTeIbHBIX
HpOrpaMM Ha4yaJbHOTO 0OIIEro, OCHOBHOTO OOMIETro, CPEJHEro 00IIero 0Opa3oBaHMs)

Pacnopsoxkerne Munmnpocsenienust Poccun ot 30.04.2021 r. NeP-98 «O6 yrBepxnennn KoHnenuun mpenomaBaHUs
001e00pa3oBaTeNbHbIX JAUCHUIUIMH C  YY4eTOM IpOo(eCcCHOHAIbHON HAIpaBiIeHHOCTH IIPOTPaMM  CPEIHETO
npodecCHOHATBFHOTO0 00pa30BaHuUs, peaIn3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHms»;

Pacniopspxenne Munnpocsetuernst Poccun ot 25.08.2022 r. Ne P-198 «O6 yrBepxaeHur MeToMK MPenogaBaHus 1o
o0meobpazoBaTesbHBIM (00s13aTeNbHBIM) nucnuIuinHaM («Pycckuit s3b1k», «JIuteparypa», «HOCTpaHHBINA S3BIKY,
«Maremaruka», «Mcropus» (mm «Poccuss B Mupe»), «®Dusmueckas KynbTypa», «OCHOBBI 0€30HMacHOCTH
JKU3HECATEIBHOCTH», «ACTPOHOMHSI») C YYeTOM Hpo(EeCCHOHANBHOM HANpaBIEHHOCTH MPOrpaMM CPEIHETO
npodecCHOHANBEHOTO 00pa30BaHus, peau3yeMbIX Ha 0a3e OCHOBHOTO oO0IIero oOpa3oBaHUs, IPedycMaTpHBAOILINE
MHTCHCHBHYIO 00IIe00pa3oBaTeNbHYI0 IOATOTOBKY OOYJalOIIMXCSl C BKIIOYEHHEM IPUKIAAHBIX MOJIYJeH,
COOTBETCTBYIOIINX MPO(eCcCHOHATBHOM HAIPaBICHHOCTH, B T.4. C YYETOM IIPUMEHEHHS TEXHOJIOTHI IUCTaHIMOHHOTO 1
3JIEKTPOHHOTO O0YUIEHUS;

Meroaudeckre peKOMEHIAINH 10 pealn3aliy CPEIHETo 001ero o0pa3oBaHus B IPEAenax 0CBOSHHs 00pa3oBaTenbHOI
MPOTPaMMBI  CpPeJHEro Npo(ecCHOHANFHOTO 00pa3oBaHMA Ha 0a3e OCHOBHOro obmero oOpasoBanus (IIucemo
Mumnnpocseenus Poccun ot 01.03.2023 1. Ne05-592);

IIpumepnas pabouass mporpamma oOieoOpazoBaTebHOI ydeOHOW muciuiumHbl «MartemaTtnka» (06a30BBI ypOBEHb
BapuaHT 2) 11 npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3aNii, IPeICTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

TTonmoxenne o paboueit mporpamme 001Ie00pa30BaTENBHBIX AUCIHIUIAH € YYETOM NPO(ecCHOHATBHON HaPaBICHHOCTH
00pa3oBaTeNIbHBIX MPOTPaMM  CPEAHEro Mpo(ecCHOHATFHOTO 00pa3oBaHMsl OFO/PKETHOTO MPOQeCcCHOHATBHOTO
obpa3zoBartesbHOro yupexaenus I. ByliHakcka «Koutemk SKOHOMHMKH U IIPEINPUHIMATETBCTBAY:

[onoxxeHne O NPAKTUYECKOH IOATOTOBKE OOYYArOLIMXCS OOHKETHOrO NPO(EeCCHOHAIBHOIO 00pa30BaTeIbHOIO
yupexaenus r. byliHakcka «Kosutemk 5JKOHOMUKH U IIPeNPHHUMATEIbCTBA)

TlomoxeHne 0 TeKyIeM KOHTPOJIE U MpoMexKyTouHoi arrectanuu ctyaeHToB [ BIIOY P/ «KDully, oby4atromuxcs mo
00pa3oBaTeNIbHBIM NTPOrpaMMaM CpeHero NpohecCHOHATBHOTO 00pa30BaHMUs;

IMonoxxenne o dopmupoBaHuy (OHAA OLIEHOYHBIX CPENCTB Ul NPOBEACHMsS TEKYIIEro KOHTPOJIS YCHEBAeMOCTH,
MPOMEXYTOYHON aTTECTAIIMH 00YJAOMINXCsl OFODKETHOTO MPOQEeCcCHOHATHHOTO

Paccmotpeno Ha 3acemannu 11K oOmerymaHuTapHBIX U 00IIE00pa30BaTENBHBIX AUCHHUILIAH TPOTOKOT NeloT «28»

aBrycra2023r.
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHEeHUsI MPOrPaMMbI

[Tporpamma 00Opa3oBaTeNIbHOW AMCHUIUIMHBI (anee — IUCHUIUIAHBI) «MareMaTHKay
orpaxaer TpedoBanus @I'OC COO k pe3ynbraraM OCBOSHHS 00pa30BaTEIIBHON MPOTrPaMMBI 110
npeamery «Marematuka». IIporpamma sBisieTcss 4YacThblO OCHOBHOM  00pa3oBaTesIbHON
nporpammel  (manee — OOII ) B coorBerctBUu ¢ ®PI'OC CIIO no cneumnansHoctu 09.02.07
UH(POPMALMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE. M OCBAHBAETCS HA 0a30BOM YPOBHE.

1.2. MecTO IMCUMIJIMHBI B y4e0OHOM ILJIaHe:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» OTHOCUTCS K 00pa3oBaTebHOM
npeaMeTHo obmactu «Maremarnka u uHpopMarukay DPIOC COO, BXoaWT B COCTaB
00s13aTeNbHBIX TUCIMILIMH 0510Ka obuieobpazoBarenbHbix auciumiud OOIT-IT ®I'OC CIIO no
crenuanbHocTH 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI M MPOTPAMMHPOBAHHE OCBAMBACTCS Ha
0a30BOM ypOBHE, C TOJYYCHHEM KBaTU(UKAMK CpeaHero 3BeHa: «Pa3paborumk web u
MYTUMEIUINHBIX TPUITOKCHHI.

1.3. HeJII/I ! IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

1.3.1. Heau JUCUUILINHBI
Coneprkanue mporpaMMmbl 00111€00pa30BaTEIHLHON NUCIUILIMHBI «MaTteMaTrKa» HamnpaBJIeHO Ha
JTOCTHIKEHHUE CIEAYIoIUX Ieneil: (GopMUpoBaHHE KYyIbTYphl UUTATEIBCKOIO BOCHPUATUSA U
MOHWMAHUS JIUTEPATYPHBIX TEKCTOB, YHTATCIIbCKOW CAMOCTOSITEIBHOCTH U PEUYCBBIX
KOMIIETCHIINH.

1.3.2. [lnannpyemMblie pe3yJbTAThl OCBOCHHS 0011e00pa30BaTeIbHON JMCUMILIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHne AUCIUIUIMHA UMEET TTPH (POPMUPOBAHUHU M PA3BUTHHU OOIIMX (janee —

OK) u npodeccuonanpubix (nanee — [1K) komneTeHIni CTpEeMHUTHCS K IOCTHKEHUIO JIMUHOCTHBIX
pesyabratroB  (JIP) mo cmeumansHoctm  09.02.07  uHMOpMAlMOHHBIE  CHUCTEMBI H
IIPOrPaMMHUPOBAHHUE.

O0mme KoMIeTeHIUA Ilianupyemble pe3yJibTaThl 00y4eHH S
Oonme JncuunjanHapHbie
OK 01 BLI6I/IpaTL CII0COOBI - TOTOBHOCTB K TPpyAy, OCO3HAHUE [|-BJIaJICTh METOJaMU J10Ka3aTC/IbCTB, AJITOPUTMAMU PEILICHUA
[peImeHus 3a1a4 [IECHHOCTH MacTepCTBa, Bana4; yMeHue GopMynupoBaTh ONpeaeIeHuUs, AaKCHOMBI 1
MpoQecCHOHATIPHON AEATENFHOCTU[TPYIOTIO0HE; [TEOPEMBI, TPUMEHSATD UX, TPOBOIUTH JOKA3aTEIIbHBIC
IMPUMCHUTEIIBHO - TOTOBHOCTB K aKTHUBHOM [PACCYXIACHU B XOA€ PCIICHUA 3a1a4,
K pa3sJIMYHbIM KOHTCKCTaM NMEATCIIBHOCTH TEXHOJIOTUIECKOH H |- YMETH ONIEPUPOBATH IMOHATUAMU: CTCIICHDb YHUCJIA,
COLII/IaJ'IbHOI\/'I HarpaBJICHHOCTH, J'lOFapHd)M qUciia; yMEHUE BBITNIOJIHATH BHIYUCIICHUE
CIIOCOOHOCTH MHUIIMHUPOBATh, BHAUCHUIT 1 IPeoOpa3oBaHMs BRIPAKECHHI CO CTEIICHIMH U

[JIaHUPOBAaTh M CAMOCTOSATENILHO  [1orapudmamu, npeodpazoBaHus IpOOHO-PAIMOHABHBIX
BBITIOJIHATH TAKyIO JAEATEIbHOCTD; [BBIPAXKEHHUIL;
- MHTepeC K pa3IMIHEIM cepaM |- yYMETh ONIepHpOBATh MOHATUSIMU: PAllIOHAIBHEIE,

podeccnoHabHOI MppanoHabHBIC, TOKAa3aTeNbHBIC, CTCIICHHBIE,
INesTeIbHOCTH, ioraprmMuyecKre, TPUrOHOMETPUICCKHE YPaBHEHHS 1
OBnajieHNe yHIBEPCATBHBIMU HepaBEeHCTBA, UX CHCTEMBI;

[yueOHBIMH [TO3HABATEIBHBIMU - yMETh OIepUpOBaTh NOHATHAME: (HYHKIHUS, HENPEPbIBHAS
InecTBUSAMU: (byHKIMS, TPON3BOIHAS, TIEPBOOOpPA3HAst, ONIPEICIICHHBIH
a) 6a30BbIE JIOTUUECKUE ACHCTBHS: [MHTErPA; YMETh HAXOAUTh IPOU3BOAHBIC DIIEMEHTAPHBIX
- CAMOCTOSITEIIBHO (byHKUMIT, HCHONB3Ys CIPABOYHBIE MaTEpPHAIIBL;
(bopmynupoBath 1 cciieIoBaTh B IPOCTEHIIMX CiTydasX GyHKIHH Ha
AKTyaJTM3UPOBATh IPOOIEMY, MOHOTOHHOCTB, HAXOAUTh HAUOOJBIINE U HANMEHBILINE

ACCMATPUBATh €€ BCECTOPOHHE; BHAYCHUSA beHKIIPIFI; CTPOUTH Fpaq)I/IKI/I MHOT'O4JICHOB C
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- yCTaHAaBIMBATH CYILICCTBEHHBIH
[IPU3HAK WM OCHOBAHWUS IS
cpaBHEHUS, KITACCU(PUKALIUY U
00001IICHNS,;

- onpenenaTh Lenu IesITeNbHOCTH,
3a7aBaTh apaMeTphl U KPUTEPUH
X TOCTH)KEHUS,

- BELIBIISITH 3aKOHOMEPHOCTH U
[IPOTHBOPEYHS B
[paccMaTpUBaEMbIX SBICHHSX;

- BHOCHTH KOPPEKTUBHI B

e TebHOCTD, OIICHUBATh
COOTBETCTBUE PE3YILTATOB LIEIAM,
OLIEHMBATh PUCKU TOCIIEACTBHIA
InesITeNbHOCTH;

- pa3BUBAThH KpeaTHBHOE
MBIIUICHAE TIPH PEIICHUN
PKI3HEHHBIX TIPOo0IeM

0) 6a30BBIC HCCIIEIOBATEIHLCKUE
InencTBUS:

- BIaieTh HaBBIKAMH y4eOHO-
icciie10BaTEeNbCKOM U TPOEKTHOM
IMesITebHOCTH, HABBIKAMU
[pasperieHus npooem;

- BELIBIISIT IPUIHHHO-
(CIIeICTBEHHBIE CBSI3H U
aKTyanu3upoBath 3a/1a4y,
BEIIBUTATH TUIIOTE3Y €€ PELICHHS,
HaXOMUTH apTyMEHTHI IS
IMOKa3aTeNbCTBa CBOMX
[YTBEpKACHUH, 3a/1aBaTh
apaMeTphl U KPUTEPHH PEIICHIS;
- aHATM3UPOBATH MTOTYICHHBIC B
XOJIe peLIeHUs 3aJaul
[pE3yIBTAThI, KPUTUIECKU
OLIEHNBATh UX TOCTOBEPHOCTD,
[IPOTHO3MPOBATH N3MEHEHNE B
HOBBIX YCJIOBHUSIX;

-- yMETh IEPEHOCHUTH 3HAHUS B
[M03HABATEIBHYIO U MPAKTUIECKYIO
001acTH )KU3HEIEATETHHOCTH;

- yMETh MHTErPUPOBATH 3HAHUS M3
[Pa3HBIX PEIMETHBIX 00JacTel;

- BBIIBUTATh HOBBIC HJICH,
peiaraTb OpUTrHHAIBHbIE
[TOIXOTBI M PELICHUS;

1 CIOCOOHOCTH WX UCIIONB30BAHMUS
B MO3HABaTEILHON U COLMATIBLHON
[PaKTHKE

CTIOIb30BAaHIEM allapaTa MaTeMaTHIECKOTO aHAIN3a,
[IPUMEHSTH IPOU3BOHYIO IIPH PEIICHUH 3a/1a4d Ha
IBIDKEHME; pelIaTh NIPaKTUKO-OpUEHTHPOBAHHEIE 3aJaYH Ha
HanOOJbIINE U HAaNMEHBIINE 3HAYCHHS, HA HaX0XKICHHE
[IyTH, CKOPOCTH M YCKOPEHHS;

- yMETh OIIepHUpOBATh OHATUSMH: palliOHaIbHas QyHKIH,
moka3zaresbHasi QyHKIHs, CTEICHHAsT (QYHKIHS,
lmorapupmuyeckas QyHKIHs, TPUTOHOMETPHYECKHE
(hyHKIIMH, 0OpaTHBIE (QYHKINH; YMEHHE CTPOUTH I'paduKu
M3y4eHHBIX (YHKIHI, HCIIOIB30BaTh rPadUKU PH
M3y9IeHHH MTPOLIECCOB M 3aBUCHMOCTEH, IIPU PEIeHHH 3a1aq
13 IpYrUX y4eOHBIX IIPEIMETOB U 3a1ad U3 peanbHoit
PKM3HM; BBIpXaTh (JOPMYJIaMU 3aBHCHMOCTH MEXIY
BeTMUMHAMY;

- yMETb pelIaTh TEKCTOBbIE 331a4H PAa3HBIX TUIIOB (B TOM
4rCIIe Ha IPOLICHTHI, IO U 4acTH, Ha JABHXKEHHE, paboTy,
CTOMMOCTB TOBAapOB U YCIIYT, HAJIOTH, 33/1a9 U3 001acTH
[yIIpaBJICHHS TMYHBIME U CEMEHHBIMU (QDHHAHCAMN);
(COCTaBIISATH BBIPAKCHHS, YPABHCHHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHUIO 3a/1a4H, NCCIIE0BATh IOJIyIeHHOE
[PEIICHNE U OLICHUBATD IIPABJIOII0J0OHOCTb PE3YIbTATOB,;

- yMETb OIEpPUPOBATH OHATUSMH: CPEAHEES
aprpmMeTHIecKoe, MeinaHa, HanOoJIbIlIee 1 HAUMEHBIIIee
BHAYCHUS, pa3Max, TUCIICPCHs, CTAHIaPTHOE OTKJIOHCHHUE
4HCIIOBOr0 Habopa; yMETh U3BIIEKATh, HHTEPIPETHPOBATH
mH(OpMAaIHIO, IPEICTABICHHYIO B Ta0IHMIaX, Ha
IrarpaMmax, rpaukax, OTpakarollyo CBOHCTBA PEATbHBIX
[IPOLIECCOB U SIBJICHUH; IPEACTaBIATh HH(OPMAIHIO C
[IOMOIIBIO TAOJUIL M AMArPaMM; UCCIICOBATD
CTaTUCTHYECKUE IaHHbIE, B TOM YHUCIIE C IPHMEHEHHEM
rpadMYEeCKUX METOIOB M BJIEKTPOHHBIX CPEICTB;

- yMETh OIEpUPOBATh HOHATUSMH: CIy4ailHbIil OIBIT U
ciTydaifHOe COOBITHE, BEPOSTHOCT CIIyYaifHOTO COOBITHS;
[YMEHHE BEIYHCIISTH BEPOSITHOCTD C UCIOIBE30BaHHEM
rpaduuecknx METOI0B; IPUMEHATH ()OPMYIIBI CIIOKEHHUS 1
[YMHOKEHHS BEpPOSITHOCTEH, KOMOMHATOPHEIE (paKThl 1
(hopMyJIBI IIPH PEIICHNH 33/1a4; OLICHUBATh BEPOSITHOCTH
[pEaTIbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYaiHBIMU
BeTMUMHAMY; YMEHHE IPUBOJUTD IPUMEPBI IPOSBICHUS
3aKOHa OOJIBLINX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX
[1BIEHUSAX;

- yMETh OIIepHpOBATh NOHATUSIMH: TOUKa, IpsIMasi,
[IOCKOCTB, TPOCTPAHCTBO, ABYIPaHHbIH YTod,
CKpEIMBAIONIHECs MPsMbIe, TapauIeIbHOCTD 1

epIeH UKYISIPHOCTD MPSMBIX M TFIOCKOCTEH, Yol MEeXIy
PSIMBIMH, YTOJI MEX/Y MPSIMOM H TIIOCKOCTBIO, YTOJT

MeX Iy IIIOCKOCTSMHM, PACCTOSIHHE OT TOYKH JI0 IJIOCKOCTH,
[PACCTOSTHHE MEXKITY MPSMBIMH, PACCTOSTHIE MEXIY
[I0CKOCTSMM; YMEHHUE HCTIOIB30BaTh NPH PELICHNH 3a1a4
n3ydeHHbIe aKThl U TEOPEMbI INITAHUMETPHH; YMEHHE
OLIEHNBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- yMETh OIepUPOBATh NOHATHAMI: MHOTOIDAaHHUK, CEYCHHE
MHOTOIpaHHHKa, Ky0, apauienenumne, Ipru3ma,
mpamua, GUrypa ¥ HOBEpXHOCTh BpalleHHUs], IUIHHIP,
KOHYC, map, cdepa, cedeHust pUrypsl BparieHus,
[I0CKOCTB, Kacaroruasicsi cepsl, MIHHAPA, KOHYyca,
10111816 TTOBEPXHOCTHU MTHPAMHU/IBI, IPH3MBI, KOHYCa,
nHApa, wiomansb chepbl, 00beM Kyba, MpSIMOYToJIbHOTO
napaJiiesienuIea, MMpPaMuIbl, IPU3MBI, HUIHHIPA, KOHYCa,
[apa; yMeHHe H300pakaTh MHOTOIPAaHHUKH U TOBEPXHOCTH
BpallleHUs, UX CEYEHU OT PYKH, C IIOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJACTB; YMEHUEC
[PACIIO3HABATh CHMMETPUIO B IPOCTPAHCTBE; YMEHUE
[PACIIO3HABATh MPABUIILHBIC MHOTOI'PAHHHUKH;

- yMETh OIEPUPOBATH MOHATUSIMH: IBHKCHHE B
[pocTpaHcTBe, MOA00HBIE (HUTYPhI B IPOCTPAHCTBE;
MICII0JIb30BaTh OTHOIICHHE IIJIONIa el TOBEPXHOCTEH 1
00BbEMOB MOZO0OHBIX (UTYp NPH PEIICHUH 33/1a4;

- YMETH BbIYUCIIATE TEOMETPUIECCKUE BEIIUNYNHBI ()IJ'II/IHa,
[yroJ1, IJIOIab, 00bEM, IUIOLIA/Ib TOBEPXHOCTH),
cnosb3yst M3ydeHHbIe HOPMYIIBI K METOJIBI;




- yMETh OIepUPOBATH NOHATUSIMU: IPSIMOYTOJIbHAS CHCTEMa
KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPANHATHI
BEKTOPA, CKAJLIPHOE IIPOU3BEACHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHNE BEKTOpa Ha
HCII0; HAXOJUTH C TOMOIIBIO U3y4EeHHBIX (HOpMyIT
KOOPIMHATHI CEPEMHBI OTPE3KA, PACCTOSIHUE MEXKIY JBYMS
TOUKaMHU;

- yMeTb BBIOMpATh MOAXOAAMINI N3yUEeHHBIH METOJ UL
[peIIIeH s 3a1a4uy, paclo3HaBaTh MaTeMaTHdecKue (GaKkThl 1
MaTeMaTHIeCKHe MOJIEH B IPUPOTHEIX U OOIIECTBEHHBIX
[1BIIEHMSX, B ICKYCCTBE; YMEHHE MPUBOANUTH IPHMEPHI
MaTeMaTU4eCKUX OTKPBITUN POCCUICKOM U MUPOBOM
MaTemMaTH4yecKOl HayKU.

- YMETb OIEepUPOBATh MOHATUAMH: OIIPE/IeNICHUE, aKCHOMA,
[Teopema, CIeICTBUE, CBOMCTBO, IPU3HAK, T0KA3aTENbCTBO,
[pPaBHOCHJIbHBIE POPMYITUPOBKH; YMEHHUE (HOPMYITHPOBATH
0OpaTHOE M NIPOTHBOMOJIOKHOE YTBEPKICHNUE, IPUBOAUTD
[IpUMEpHI 1 KOHTPIIPUMEPEI, HCIOJIB30BaTh METO/
MaTeMaTHIeCKOIl MHIYKIMH; IPOBOIUTH TOKa3aTelIbHEIC
[paccy>kaeHHs TIPH pelIeHUH 3a1a4, OLCHUBATh JIOTHYECKYIO
[IPaBUIBHOCTD PACCyKIECHHH;

- YMETb OIEPUPOBATH MOHATUSIMU: MHOKECTBO,
[TOMHO>KECTBO, OTIEPAlUH HaJl MHOKECTBAMHE; YMEHHE
CTIOTB30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapar Juist
onHcaHNs peanbHbIX IPOLECCOB U SBICHUH IPH PEIICHUH
Bagad, B TOM YHCIIE U3 IPYTHX yIeOHBIX IIPEIMETOB;

- YMETb OIIepHPOBATh NOHATUSIMU: Tpad), CBA3HEIN rpad,
InepeBo, LMK, Tpad Ha MIIOCKOCTH; YMEHHUE 3a1aBaTh U
OrMCHIBAaTE Tpadbl pa3IMIHBIME CIIOCOOAMH; UCIIONB30BATh
rpad bl IpU pEeLICHNH 3a1a4;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATUSIMHU: COUYETAHHE,
[epecTaHOBKA, YUCIO COYETAHUMH, YHCIIO MEPECTAaHOBOK;
OnHOM HBIOTOHA; YMEHHE TPUMEHATH KOMOMHATOPHBIE
(haxThI M paccyXIeHUs IS PeleHus 3a1ad;

-yMeTb OIIepHPOBATh MOHATHAMHU: HaTypajIbHOE YHCIIO,
[1eJ10€ YHCII0, OCTATOK 110 MOJLYJII0, PAllMOHATIBHOE YHCIIO,
MppAaIMOHAILHOE YHCIIO0, MHOXKECTBA HATYypaJIbHBIX, LEIbIX,
[PALlMOHANBHBIX, AEHCTBUTEIBHBIX YHCET; yMEHHUE
CTIOTB30BATh MPU3HAKH JETMMOCTH, HAMMEHBIIN 0OIIIi
InenMTens U HaMMEHbIIIee 00IIee KPaTHOE, ANTOPUTM
EBxima mpy pemeHny 3a1ad; 3HAKOMCTBO C Pa3INIHBIMA
[IO3WIIMOHHBIMU CHCTEMaMH CUHCIICHUS,

- yMeTb CBOOOIHO ONEPUPOBATH MOHITHUSIMH: CTEIIEHb C
[1e/1BIM [IOKa3aTelleM, KOPEHb HaTypaJIbHOM CTEINeHH,
CTEIeHb C PALIMOHAIBHBIM [IOKa3aTeNeM, CTENEHb ¢
IMeCTBUTENEHBIM (BEIIECTBEHHBIM) MTOKa3aTeNeM,
morapugMm YucIa, CHHYC, KOCHHYC U TAHT€HC
[IPON3BOJIBHOTO YHCIIA,

- YMETb OIEepHPOBATH HOHITUSIMH: TOXIECTBO,
TOXKIECTBEHHOE IIPeoOpa3oBaHKe, ypaBHEHHE,
HEepaBEHCTBO, CHCTEMa ypaBHEHHH 1 HEPABEHCTB,
[PABHOCHJIBHOCTH YPaBHEHHH, HEPABEHCTB U CHCTEM,
[pallOHANbHbIE, HPPALMOHANIBHEIE, T0KA3aTeNIbHEIE,
CTeneHHbIe, ToTapH(pMIIECKUe, TPHTOHOMETPHIECKHE
[YpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI; YMEHHE PEIaTh
[YPaBHEHUSI, HEPAaBEHCTBA M CHCTEMBI C IOMOIIIBI0
[PA3ITMIHBIX IPHEMOB; PEIaTh ypaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTPOM; IPUMEHSTH YpaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIsI PEIICHUS] MAaTeMaTHIeCKIX
3anad ¥ 33/1a4 M3 Pa3INYHBIX 001acTel HayKu U peaabHON
DKU3HH;

-yMeTh CBOOOTHO OTIEPUPOBATh MIOHATHAMH: TPpadrK
byHKIIMH, 0OpaTHAS QYHKIHS, KOMIO3UIHS (DyHKITHIA,
ImMHelHas QYHKIUS, KBaJpaTHIHast QYHKIUS, CTETICHHAs
(hyHKIHS ¢ IIeNTBIM MTOKa3aTeNeM, TPHTOHOMETPHIECKHE
(byHKIUH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKITUH,
rokasarteibHas U Jorapudmuueckas QyHKIMN; yMEHHE
cTpouTh rpadguku QyHKIMI, BHITONHATE IPE0OPa30BaHUS
rpaduKoB QyHKIMI;

[YMEHHeE HCTIOJIb30BaTh rpaduky GYHKINI AT U3yUeHUS
[IPOIIECCOB M 3aBHCHMOCTEH NPH PEHISHHUH 33134 U3 JPYTUX




[yaeOHBIX ITPEAMETOB U U3 PEATHOM )XU3HH; BEIpaXKaTh
(hopMyTamMu 3aBHCIMOCTH MEXIY BEITUIHHAMU;

[YMEHHE CBOOOIHO OIEpUpPOBATH IOHATHIMH: Y€THOCTh
(hyHKIWY, TEPUOUIHOCTD (DYHKIUH, OTPAaHUICHHOCTh
(byHKIIMH, MOHOTOHHOCTb (DYHKIIHH, SKCTPEeMYM QYHKIIMH,
HauGoubllee M HAUMEHbIIee 3HaYeHNs (DYHKIMH Ha
[IpOMEKYTKE; YMEHHE IPOBOAUTD HCCIeJ0BaHUE (HYHKIINY;
[YMEHHE MCIIOIB30BaTh CBOMCTBA U rpaduKu HYHKIMI 1715
[pelIeHys] ypaBHEHHH, HEPaBEHCTB U 33134 C apaMeTpaMH;
M300paXkaTh Ha KOOPANHATHON INTIOCKOCTH MHOXECTBA
[pereHnit ypaBHEHNU !, HEPaBEHCTB M UX CHUCTEM;

- yMeTb CBOOOIHO ONEPUPOBATH MOHSTHSIMHU:
[10CIIe/10BaTEIBHOCTD, apU(METHIECKAs IPOTrPeccus,
reoMeTpHUYecKas Mporpeccusi, 0ECKOHEYHO yOBIBAIOIAs
reoMeTpHUdecKas IIPOTrpeccusi; yMeHUe 3a/1aBaTh
[TOCIIeJOBATENLHOCTH, B TOM YHCIIE C TOMOIIBIO
[PEKYpPEHTHBIX (HopMy;

- YMETb OIIepHPOBATh HOHATHSIMU: HEIIPEPHIBHOCTh
(byHKIMH, acCHMIITOTHI TpadiKa (GYHKIUH, TTepBast ¥ BTOpast
pon3BoHAs QYHKIIMH, TeOMETPUISCKUil U GU3NIECKUH
CMBICIT IPON3BOIHOH, IepBOOOpa3Hasi, ONpe eI HHbIN
MHTETpal; yMEHHE HaXOAUTh aCUMIITOTHI rpaduka
(hyHKIMY; yMEHUE BBIYUCISTH IPOM3BOAHBIE CYMMBI,
[IPON3BEICHUS, YACTHOTO ¥ KOMIO3UINH (DYHKIIUH,
HaXOJUTh ypaBHEHHE KacaTeIbHOH K rpaduKy QpyHKIHH;
[YMEHHE UCIIONB30BaTh IPOM3BOJHYIO [ HCCIEA0BAHUS
(byHKIWMI, 1011 HAXOKACHNS HAWJTy4IIero PeleHus B
[IPUKJIATHBIX, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKUX H
(bu3nueckux 3a1avax, s ONpeesICHHs: CKOPOCTH U
[YCKOpEHUs[; HAXOIUTh IUTOMIa i U 00beMbl puryp c
[TOMOIIBIO MHTETPaIa; IPUBOAUTE IIPUMEPHI
MaTeMaTHIECKOTO MOAEIUPOBAHHUS C TIOMOIIBIO

It GepeHnnanbHEIX ypaBHEHNUIT,

- YMETb OIIepHPOBATh NOHITUSIMI: KOMIUIEKCHOE YHCIIO,
conpsyKEeHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJIb U apTYMEHT
[KOMIIIEKCHOTO 4HcIa, popMa 3alici KOMIUIEKCHBIX YHCEI
(reomMeTpryecKasi, TPUTOHOMETPHIECKas 1
anreOpanyeckas); yMeTh IPOU3BOAUTH apu(METHICCKUE
IMeCTBUSI ¢ KOMIUIEKCHBIMH YHCIIAMU; IPUBOAUTH IIPUMEPHI
CTIOB30BAHMS KOMIIEKCHBIX THCET,

- yMeTb CBOOOTHO ONEPUPOBATH MOHATHIMU: CpeIHEe
aprdmeTHUecKoe, MelaHa, Hanboblllee U HAUMEHbIIIEe
BHa4YeHNUs, pa3Max, JUCIIEPCUs, CTAHIAPTHOE OTKIOHCHHUE
INUIs1 OMMCaHKs YMCIIOBBIX JaHHBIX; YMEHHE HCCIIeI0BaTh
CTaTHCTUYECKHE JJAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
TpaUIeCKUX METOIOB U IEKTPOHHBIX CPEJICTB;
rpadUUecKy uccaeI0BaTh COBMECTHBIE HAOMIOICHUS C
[TOMOIIBIO TMarpamMM pacceuBaHus ¥ JTMHEWHOM perpeccuu;
- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHI C
crionp30BaHNeM rpauueckux METO0B; NPUMEHSTh IS
pereHus 3a1a4 GopMyIIBI CIIOKEHHS M yMHOKSHUS
BeposiTHOCTEH, POPMYITy MOJTHOIT BEPOSATHOCTH, (HOpMY.Ty
bepHym, koMOMHATOpHBIE (haKThI ¥ (OPMYIIBL; OLEHUBATH
BEpOSTHOCTH PealbHBIX COOBITHI; YMEHHE OIIepHpPOBaThH
MOHSTHSIMU: CITyJaifHas BEIMUNHA, PACIIpeeIeHne
BEpOATHOCTEH, MaTeMaTHIECKOE OXKHUJAHHE, TUCTIEPCHS 1
CTaHapTHOE OTKJIOHEHHE CITyJaitHOI BETMYUHBI, (DYHKIINT
[pactipesieNieHus ¥ INIOTHOCTH PaBHOMEPHOTO,
0Ka3aTeIbHOTO 1 HOPMAJIbHOTO paclpeAelieHHi; yMeHHe
MCIIO0JIb30BATh CBOWCTBA U3YyUEHHBIX PACIpeNeIeHUN IS
[PeIIeHNs 3a]a4; 3HAKOMCTBO C TIOHATUSMH: 3aKOH OOJIbIIINX
UM CCJI, MECTOObI Bbl60p0'—[HbIX HCCHe)lOBaHHﬁ; YMEHUE
[IPUBOANTE IIPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHCEN B
IPUPOHBIX M OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMH: TOUKA,
psiMast, INIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyd, TIIOCKHI
[yTOJ1, IBYTPaHHBIN YTOJI, TPEXTPaHHbIH yrod,
MepeceKaroyecs, NapajuleIbHble U CKPEIHBaIOIIHecs
[IPsAMBIE, TAPAJIIIENBHOCTD U NIEPIEHINKYIAPHOCTD MPSAMBIX
1 TUIOCKOCTEH, Yrosl Mex 1y NPsIMBIMH, YTOJI MEXKLy TPSIMOiA
M1 TITOCKOCTBIO, YTOJI MEX/Y IIIOCKOCTSIMU; YMEHHE




CTIOB30BaTh IPH PEIICHNH 331a4 U3yUeHHBIE (haKkThl U
[TeOpeMbl INITAaHUMETPHH; YMEHHE OIIEHUBATh pa3MephbI
00BEKTOB B OKPY’KAIOIIEM MHPE; YMEHHE OIIepHPOBAThH
OHSTHSIMU: MHOTOTPaHHHK, CEUCHUE MHOTOTDaHHHKA,
[paBUIIbHBIA MHOTOTPAHHUK, IPU3MA, TUpaMua, Gurypa u
MOBEPXHOCTH BpAIEHUs, IMIHHID, KOHYC, 1ap, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYEHHS KOHYCa U IIMINHIPA,
mapasieIbHbIE OCH WIIM OCHOBAHUIO, CEUEHHE 1I1apa,
[UIOCKOCTB, Kacarommasics: cepsl, IIHHAPA, KOHYCa,
[YMEHHE CTPOUTH CeYeHHEe MHOTOTpaHHHKa, H300paXkaTh
MHOTOT'PaHHHUKH, (DUTYPHI ¥ IOBEPXHOCTH BPAILCHUS, HX
CeUeHs, B TOM YHCIIE C TOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
[YMEHHE IIPUMEHSTh CBOHCTBA FEOMETPUIECKHX QUTYD,
(CaMOCTOSITENIBHO (JOPMYITHPOBATH OIPEACICHHS U3y4aeMbIX
(buryp, BEIIBUIaTh TMIOTE3HI O CBOMCTBAX U MPU3HAKAX
reomMeTprdeckux GUryp, 000CHOBBIBATh WIIK OIPOBEPraTh
X; YMEHHE ITPOBOIUTE KiIaccH(pUKanuio Guryp mo
[PA3IIMYHBIM MTPU3HAKaM, BBITOJIHATH HEOOXOIMMBIE
ITOTIOTHUTENTBHBIE TOCTPOCHNS;

- yMeTh CBOOOHO ONEPHPOBATH HOHATHSIMU: TUIOMAIb
buryper, 00beM QUrypbl, BEIUYHUHA YTiia, pACCTOSIHUE OT
[TOYKH IO IIOCKOCTH, PACCTOSTHUE MEXK Y TIPSIMBIMH,
[paccTOSIHUE MEXIY IUIOCKOCTAMH, TUIOIAIb CepsI,
[UI0IIa b TIOBEPXHOCTH IMHPAMHUIBI, TIPU3MBI, KOHYCA,
UTHHPA, 00BeM Ky0a, IpsSMOYTOJIBHOTO
mapasuiesenunesa, TMpaMAIbl, TIPU3MBL, IIHHAPA, KOHYCa,
[1apa; yMeHne HaxoAUTh OTHOLIEHHE 00BEMOB MOJOOHBIX
buryp;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMU: JIBHKEHHE,
mapasuieIbHbII EPeHOC, CHMMETPHS Ha INIOCKOCTU U B
[IPOCTPAHCTBE, IIOBOPOT, IPeOOpa3oBaHme MOA00us,
mog00HbIe (GUTYPHI; YMEHHE PACIIO3HABATH PaBHBIE U
mog00HbIe GUTYPEI, B TOM YHCIIEC B IPUPOJIE, HCKYCCTBE,
ApXUTEKTYpe; YMEHHE UCIIOTIb30BaTh F€OMETPUIECKHE
OTHOILICHNS, HAXOIUTh I€OMETPHYECKHE BEINYUHEI (JUIHHA,
[yrou1, ImIomas, 00beM) IpH PEIISHNH 33/1a9 U3 APYTUX
[y4eOHBIX ITPEAMETOB U U3 PEATbHOM )KU3HH;

- yMeTb CBOOOIHO ONEPUPOBATH MOHATHSIMU:
[IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP, KOOPIHHATHI
[TOYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB,
[IpON3BE/ICHNE BEKTOpA Ha YUCII0, PA3JI0KEHNE BEKTOPA 110
0azucy, CKaIIpHOE IIPOU3BENICHHE, BEKTOPHOE
[poM3Be/IeHNE, YTOI MKy BEKTOPaMH; yMEHHUE
MCTI0I630BaTh BEKTOPHBIM 1 KOOPAUHATHBIN METOJ IS
[pELIIeHHs] TEOMETPUUYECKUX 3a/1a4 U 33a4 APYTHX ydeOHbIX
[IpeMEeTOB; ONIEPUPOBATH MIOHATHSIMHA: MaTpula 2x2 u 3x3,
OTIpeeNTuTeNh MAaTPHITBL, TEOMETPUIECKUIT CMBICIT
oripenenuTens;

- YMETh MOJIEIIPOBAThH PEAbHbIE CUTYAIlH Ha SI3BIKE
MaTeMaTHKH; COCTABISTh BBIPAKEHNUS, ypaBHEHHS,
HepaBEeHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33J1a4H,
CCIIeIOBATh IIOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAaHHEM
armapara anreOpbl, HHTEPIPETHPOBATH MOTYYSHHBIH
[pe3yIBTAT; CTPOUTH MAaTEMATHIECKHE MOJIETH C TIOMOIIBIO
TeOMETPHYECKHUX MOHITHH U BEJINYHH, PEIATh CBSI3aHHEIE C
HIMH PaKTUYECKHE 331a41; COCTABIATH BEPOSTHOCTHYIO
MOZIENb ¥ HHTEPIPETHPOBATH MOTyISHHBIH Pe3yIIbTaT;
[peIIaTh IPHUKIIaJHBIC 33Ja9H CPEICTBAMI MaTeMaTHIECKOTO
aHAIIM3a, B TOM YHCIIE COLUATBHO-9KOHOMHYECKOTO 1
(busnueckoro xapakrepa;

- yMeHHe BBIOUPATh MOXOSIIHN METO ISl peLICHHS
3a1a41; MIOHUMaHUE 3HAYUMOCTH MAaTEMAaTUKH B U3YYEHUU
[IPUPOJTHBIX M OOIECTBEHHBIX MPOLECCOB M SIBICHHUMH;
[YMEHHE PacIo3HaBaTh MPOSIBICHIE 3aKOHOB MAaTeMaTHKH B
MCKyCCTBE, YMEHNE IIPUBOANTD IIPIMEPH] MATEMaTHIECKIX
OTKpPBITHIT POCCHIICKON 1 MUPOBOM MareMaTHYeCKOM HayKH




OK 02 Hcnons3oBath
COBpEMEHHBIE CPEICTBA IIOHCKa,
AHaNM3a U HHTEPIPETAINT
mHbOpMaImy, 1
MH(POPMALIMOHHBIE TEXHOIOTHH
IS BBITTOJTHEHUS 337124
mpodeccHoHaNbHOI
nesATeIbHOCTH

B oGyacTyl IEHHOCTH HAYYHOTO
[TO3HAHWS:

-chopMUPOBAHHOCTH
MHPOBO33pEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOIECTBEHHON MPAKTHKH,
(0OCHOBaHHOTO Ha AMAJOre KyIbTyp,
(CITOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B HOJUKYJIETYPHOM
MIIpE;

- COBEpIICHCTBOBAHHE S3BIKOBOI 1
UTATENBCKON KYJIBTYPBI KaKk
Cpe/ICTBA B3aUMOJIEHCTBUS MEXK LY
ITFOIBMU U TTO3HAHUS MUPA;

- 0CO3HaHME IEHHOCTHU Hay4YHO!
IMesTeTbHOCTH, TOTOBHOCTD
OCYIIECTBIISIT IPOSKTHYIO
CCITeI0BaTENbCKYIO ISSITENILHOCTH)
MHIUBUTyaIbHO U B TPYIIIE.
(OBnajeHNe YHHUBEPCATBHBIMU
[y4eOHBIMH MTO3HABATETbHBIMU
eHCTBUAMU:

B) pabota ¢ nHpoOpManueii:

- BlTafIeTh HaBBIKAMH ITOJYICHHUS
mH(OpPMaIMY N3 HCTOYHHKOB
[Pa3HBIX THIIOB, CAMOCTOSTEIHEHO
OCYIIECTBIISATh OKCK, aHAJIH3,
CHCTeMaTH3aLuio 1
MHTEpPIpEeTanuio HHYOPMaIUU
[Pa3ITHIHBIX BUJOB U (OPM
[Ipe/ICTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IIMIHBIX
(hopmaTax c y4eToM Ha3HAuCHUS
MH(OPMAIMK 1 eNIeBOH
ayanTOpUH, BEIOHpPAst
ONITUMAJIBHYIO (hopMy
[IpEe/ICTAaBICHUS U BU3yaln3alum;
- OLIEHHMBATh JOCTOBEPHOCTb,
lmernTIMHOCTH nH(OpMaryy, ee
COOTBETCTBHE IIPABOBBIM H
MOpPaBbHO-3THYECKUM HOpMaM;

- MCTIOJIB30BATh CPEICTBA
MH(OPMAIIMOHHBIX U

[KOMMYHHKAIIHOHHBIX TEXHOJIOTHIT
B pelieHNH KOTHUTUBHBIX,
KOMMYHHKaTHBHBIX 1
OpraHU3alMOHHBIX 3a/1a4 C
coOmonenneM TpedboBaHUi
PPrOHOMHUKH, TEXHHUKH
0€301MacHOCTH, THTHEHBI,
[pecypcocOepexeHus, TPaBoOBbIX U
PTHYECKHX HOPM, HOPM
MH)OPMAIIIOHHOW 6€30IaCHOCTH;
- BI1aJieTh HaBBIKAMHU
[PACIIO3HABAHUS M 3ALUTHI
HpOpMaIK, HHPOPMAITHOHHOMH

0e3011acCHOCTH THYHOCTH

- YMETb OIepHpOBATh NOHATHSIMU: PAllMOHAIbHAS QYHKIINS,
mokasaresbHas QyHKIMS, CTENeHHAsT (QYHKIHS,
morapudmuaeckast QyHKIHS, TPUTOHOMETPUIECKUE
(byHKIMH, OOpaTHBIE (QYHKIUK; YMEHHE CTPOUTH Ipaduku
M3yueHHBIX (YHKIMIL, HCII0IB30BaTh IPaMKU PH
3yd1eHNH MTPOLIECCOB M 3aBUCHMOCTEHN, IPH PEIIeHUH 3a1a4
13 IpyrUX y4eOHBIX IPEIMETOB U 3aJa4 U3 peanbHOil
PKH3HU; BBIpaXKaTh ()OPMYJIaMU 3aBUCHMOCTH MEXKIY
BeNTTUMHAMY;

- YMETb OIIepHPOBATh NOHIATHSIMH: TOXIECTBO,
[TOXKJIECTBEHHOE IIpeoOpa3oBaHKe, ypaBHEHME,
HEepaBEeHCTBO, CHCTEMa ypaBHEHHH 1 HEPAaBEHCTB,
[PaBHOCHIIBHOCTb YpaBHEHHH, HEPABEHCTB U CHCTEM,
[palliOHANbHbIE, HPPA[MOHANIBHbIE, TOKA3aTENIbHEIE,
CTeNeHHbIe, ToTapU(pMUUECKUE, TPHTOHOMETPHIECKHE
[YpaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBI; yMEThb PellaTh
[YpaBHEHUSI, HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBI0
[Pa3ITMYHBIX IIPHEMOB; pelIaTh ypaBHEHMs, HEpaBEHCTBA U
CHCTEMBI C ITapaMeTpOM; IPUMEHSTH YpaBHEHNS,
HepaBEeHCTBA, UX CHCTEMBI IJISI PEIICHNS] MaTeMaTHIeCKIX
3aay 1 33124 U3 Pa3IMYHbIX 00JIacTei HAyKH U peanbHON
PKH3HU,

- yMeTb CBOOOZIHO ONEPHPOBATH MOHITHUSIMU: JBHKEHHE,
mapasuieIbHbII EPeHOC, CHMMETPHS Ha INIOCKOCTU U B
[IPOCTPAHCTBE, IIOBOPOT, IPeOOpa3oBaHme MOA00uS,
ogo0HBIe (UIYpHI; YMETh PacliO3HABATh PaBHbIC U
ogo0HBIe (GUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
APXUTEKTYpE; YMETh HCII0JIb30BAaTh T€OMETPUUCCKUE
OTHOILICHNS, HAXOIUTh I€OMETPHYECKHE BEINYUHEI (JUTHHA,
[yroJ1, TUIoImank, 00beM) IPH PELICHUH 3a1ad U3 APYTHUX
[yaeOHBIX ITPEAMETOB U U3 PEATbHON KU3HU




OK 03 IInanuposats u
[peaI30BBIBATH COOCTBEHHOE
podheccHOHAIBHOE U JIMYHOCTHOE
[pa3BHUTHE, IPEAPHHIMATEIBCKYIO
INesATEeNILHOCTD B
npodeccuonanpHoit chepe,
CII0JIb30BATh 3HAHUS 110
(hbuHAHCOBOI rPaMOTHOCTH B
[Pa3THYHBIX )KH3HEHHBIX
CUTYyaIHsIX

B ob6mactu myxoBHO-
HPaBCTBEHHOT'O BOCIINTAHMSI:

-- chopmMupoBaHHOCTD
HPaBCTBEHHOTO CO3HAHWS,
PTUYIECKOTO MOBEICHUS;

- CTOCOOHOCTH OIIEHMBATh
CUTyalllIo U IPUHUMATh
0CO3HAHHBIE PEIICHNS,
OpHEHTHPYSICH Ha MOPAJILHO-
HpaBCTBEHHbBIE HOPMBI 1
[IEHHOCTH;

- OCO3HaHMe JTMYHOTO BKJIaaa B
[TOCTPOEHUE YCTOHYMBOIO
Oysymero;

- OTBETCTBEHHOE OTHOIIEHHE K
CBOMM pOJHUTENAM U (M) IPYTUM
ICHAM CEMbH, CO3JJaHHUIO CEMbH
Ha OCHOBE OCO3HAHHOTO IPHHATHS
[ICHHOCTEH ceMENHOH KU3HU B
COOTBETCTBUH C TPAAUIHSIMA
HapoznoB Poccuu;

(OBnajeHNe YHUBEPCATBHBIMH
[PETYISTUBHBIMU JEHCTBUSIMU:

a) caMOOpraHU3aITHSL:

- CAMOCTOSITENFHO OCYIIECTBIATh
[103HABATEIBHYIO IEITEIBHOCTD,
BEISIBIISITH TIPOOJIEMBI, CTAaBUTh U
(bopMynupoBaTh COOCTBCHHBIC
Bagaun B 00pa3oBaTebHOM
IMeATeTbHOCTH 1 )KU3HEHHBIX
CHTyanusx;

- CAaMOCTOSITENFHO COCTABIIATD
[J1aH perIeHus MPOOIeMBI C
[Y4€TOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH H
[Ipe oY TeHHIA;

- 1aBaTh OIIEHKY HOBBIM
CHTyanusm;

criocoOcTBOBATH (POPMHUPOBAHUIO U
[IPOSIBIICHUIO IITUPOKOH SPYANIIAN
B pa3HBIX 00JIACTAX 3HAHUM,
[TOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KYJIbTYPHBIH
YPOBEHB;

0) cCaMOKOHTPOJIB:

CTIONB30BaTh IPUEMBI peIeKCHn
IS OIIEHKH CHUTYAIUH, BEIOOpa
BEpPHOTO PEIICHNS,;

- YMETb OI[EHUBATh PUCKH H
CBOEBPEMEHHO NPUHUMATh
[PELLIEHHMS TT0 UX CHIKEHHIO;

B) SMOLIMOHAIBHBII HHTEIUIEKT,
[Tpeironararonmii
c(hOpMHUPOBAHHOCTH!
BHYTpEHHEWH MOTHBaIUH,
BKJIIOYAIOILEH CTpEMIIEHUE K
ITOCTIDKEHHUIO LIENH U yCIeXy,
ONITHMI3M, HHUI[MATHBHOCTE,
[yMEeHHUe NeCTBOBaTh, HCXOAS U3
CBOMX BO3MOJKHOCTEI;

- SMIaTHH, BKIIFOYAKOIICH
CIIOCOOHOCTH TOHMMATh
PMOLMOHATEHOE COCTOSIHUE
IMpPYTHX, YIUTHIBATh €T0 IIPH
OCYIIECTBIIEHHH KOMMYHHKAIIHH,
CITOCOOHOCTH K COUYBCTBHUIO U
COnepeXMBaHUIO;

- COIIMAJIbHBIX HABBIKOB,
BKJTIOYAIOLINX CIIOCOOHOCTD
BBICTpanBaTh OTHOLLUCHUS C

- YMETb OIepHPOBATh NOHATUSIMH: PAL[HOHAIBHEIE,
MppaIOHANIbHBIC, TI0Ka3aTeIbHbIE, CTEIICHHEIE,
lmorapugMuaeckue, TPUrOHOMETPHIECKIE YPaBHEHHS U
HepaBEeHCTBA, UX CHCTEMEI;

- YMETb ONIepUPOBATh MOHATHUAMH: MHOTOIPAHHUK, CEYEHHE
MHOTOTpaHHHKa, Ky0, apaiienenumne, Ipus3ma,
mupamMua, Gurypa U MOBEPXHOCTh BPALICHHS, IITHHAD,
KOHYC, 11ap, cdepa, ceueHus GUTypsl BpaleHHs,
[UIOCKOCTB, Kacarommasics: cepsl, IIHHAPA, KOHYCa,
[UIOIIa b TIOBEPXHOCTH IIMPAaMHUbI, TIPH3MBI, KOHYCa,
[MTMHPA, TUIoans chepsl, 00beM KyOa, MpSIMOyTroJIbHOTO
apasuiesenunesia, TMpaMAIbl, TIPU3MBL, IUIHHAPA, KOHYCa,
[1apa; yMeHHUe N300paXkaTh MHOTOTPAHHUKH U TIOBEPXHOCTH
BpaIlleHus], UX CEUCHUsI OT PYKH, C OMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMETh
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh
[pacrio3HaBaTh MPABMIIbHBIE MHOTOTPAaHHUKH;

- yMETb OIepHPOBATh NOHATHSIMU: IPSIMOYTOJIbHAS CHCTEMa
KOOpAWHAT, KOOPANHATHI TOYKH, BEKTOP, KOOPANHATEHI
BEKTOPA, CKAJSIPHOE IPOU3BEACHHE, YTOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHNUE BEKTOpA Ha
IMCII0; HAXOJUTH C TOMOIIBIO H3yYEeHHBIX (HOpMyIT
KOOPAWHATHI CePEIMHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
[TOYKAMH

VIDYTUMU JIIOAbMU, 3a6OTI/ITI)C$I,
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[POSIBIIATH MHTEPEC U pa3pelarh
KOH(JIUKTEI

OK 04 D¢ddexTrBHO
B3alMOJICHCTBOBATE M paboTaTh B
KOJUIEKTUBE ¥ KOMaH[Ie

TOTOBHOCTB K CAMOPA3BUTHIO,
CaMOCTOSITEIIBHOCTH 1
caMOOTIpeIeNeH IO,

-OBJIa/ICHNE HABBIKAMH yIeOHO-
iccrie10BaTeNbCKOM, IPOEKTHON 1
COLIMAITBHOM IeSITEIILHOCTH,
(OBnajeHNe YHIBEPCATBHBIMH
KOMMYHHKaTUBHBIMH JEHCTBUSIMU:
0) coBMeCTHAs IeATEIBHOCTD:

- MOHMMAaTh M KCII0JIB30BaTh
perMyIecTBa KOMaHJHOH 1
MHIUBUTyaTbHOH paboThI;

- IPUHAMATDH [IeJIH COBMECTHOIT
IMeATeTbHOCTH, OPTaHU30BBIBATh U
KOOpAWHHUPOBATH JIEHCTBHSA IO €€
ITOCTIKEHUIO: COCTABIIATH IUIaH
IMEeNCTBUM, paclpenessaTh POIU ¢
[y4€TOM MHEHUH Y9aCTHHKOB
0OCyKIaTh pe3yIbTaThl
(COBMECTHOH paboThI;

- KOOPJMHUPOBATH U BEHIIIOIHSATD
[paboTy B YCIOBUSX PEabHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAaHHOTO
B3aMMOICHCTBHS;

- OCYIIIECTBIIATH MO3UTHBHOE
CTpaTernyeckoe MoBeicHNE B
[Pa3ITMYHBIX CUTYALUSIX, IPOSIBISTH
TBOPYECTBO M BOOOpaKeHUE, OBITH
MHUIMATHBHBIM.

OBnajgeHNe yHHBEPCATBHBIMH
[PETYISTUBHBIMH JEHCTBUSIMU:

) IpUHATHE ce0sI U IPYTUX
ITro1ei:

- IPUHAMATh MOTHBBI U
ApryMEeHTBI IPYTHX JII0AeH npu
aHann3e pe3yJbTaToB

e TebHOCTH;

- IpU3HABATh CBOE IPABO U MPaBO
Inpyrux mopeit Ha ommoOKy;

- pa3BUBATh CIIOCOOHOCTH
MOHIMATh MUP C TTO3HIIH IPYroro
uenoBeka

- YMETb OIEpPUPOBATH MOHITUSIMU: CITydaifHbIN OMBIT U
ciryqaiiHoe COOBITHE, BEPOSTHOCTD CIIy4aiHOTO COOBITHS;
[YMETb BBIYUCIIATH BEPOSITHOCTH C HCIIOJIb30BaHUEM
rpaTIecKUX METOIOB; MPUMEHATH (GOPMYJIBI CIIOKEHHS 1
[YMHOKEHHS BEpPOSITHOCTEH, KOMOMHATOPHEIE (haKThl 1
(hopMyJIBI TIPH PEIICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
[pEaTIbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYaiHBIMU
BETMUMHAMU; YMEHNE IIPUBOAUTD IIPHMEPHI IIPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX
[1BIEeHMSX;

- yMeTb CBOOOHO ONIEPUPOBATH MOHATHUSIMH: CTEIIEHb C
[IeTIBIM TTI0Ka3aTelieM, KOPeHb HaTypaIbHOM CTEHeHH,
CTENeHb C palioHAIBEHBIM II0Ka3aTelleM, CTEICHb C
IMeHCTBUTEIBHBIM (BEIICCTBEHHBIM) TIOKa3aTelIeM,
morapugm Yucia, CHHYC, KOCHHYC U TAHT€HC
[IPON3BOJIBHOTO YHCIIA,;

- yMeTh CBOOOTHO ONIEPUPOBATH MOHATHAMU: TpaduK
(byHKIMY, 0OpaTHast QyHKIMS, KOMIO3UINS (QyHKIHH,
mMHelHas QYHKIUS, KBagpaTHYHash QYHKIHS, CTeTICHHAs
(byHKIMS C IIeNBIM [TOKa3aTeseM, TPHTOHOMETPHIECKHE
(byHKIMY, 0OpaTHBIE TPUTOHOMETPHIECKHE (yHKIHH,
oKa3aTenbHas U JorapudmMudeckas GyHKIUH; YMETh
cTpouTh rpaduKH QYHKIUH, BBITOTHATE MPE0Opa30BaHHUs
rpaduKoB (HYHKITHIA;

- YMETb HCIONIB30BaTh IpadyUKu QYHKITHH IS H3YICHUS
[IPOIIECCOB M 3aBHCHMOCTEH MPH PEHICHNUH 3a1a4 U3 IPYTuX
[y4eOHBIX MTPEZMETOB U U3 PEATbHOM )KN3HH; BEIPAXKAaTh
(hopMysTamMu 3aBHCMOCTH MEXIY BETUYHHAMU;

- CBOOO/THO OTIepPUPOBATh MOHATHAMHM: YETHOCTb (DYHKIIHH,
[epHOIMYHOCTh (DYHKINH, OTPAaHMYEHHOCT QYHKIIHH,
MOHOTOHHOCTB (DYHKIINH, SKCTPEMYM (YHKITHH,
HarOoJbIIee M HAaNMEHbIIee 3HAUeHHUs QYHKIINH Ha
[IPOMEXKYTKE; YMETh IIPOBOIUTH HCCICAOBAHIE ()YHKIIUM;
- YMETb HCIONIB30BaTh CBOMCTBA M TPadMKK (QYHKITHH TS
[peLIIeHNs] YpaBHEHHI, HEPaBEHCTB U 33714 C MapaMeTpaMH;
M300paXkaTh HAa KOOPANHATHON IIIOCKOCTH MHOXECTBA
[peLlIeHNii ypaBHEHUIl, HEPABEHCTB U UX CHCTEM

OK 05 OcymiecTBasiTh YCTHYIO U
MICbMEHHYI0 KOMMYHHKAIHIO Ha
TOCYapCTBEHHOM S3bIKE
IPoccuiickoit denepanuu ¢ yueToM
0cOOEHHOCTEH CONMATbHOTO U
KyJIbTypHOTO KOHTEKCTa

B 00s1acTH 3CTETHYECKOTO
BOCIIUTAHUA:

- 5CcTeTHUECKOE OTHOIIEHHE K
MHpY, BKJIIOYAs! 3CTETUKY OBITA,
[HAYYHOTO U TEXHUYECKOTO
[TBOpPYECTBA, CIIOPTA, TPYHAA U
00111eCTBEHHBIX OTHOIIICHHIA,

- cI0cOOHOCTH BOCIIPUHUMATD
pasnwn-[ble BUbI I/ICKyCCTBa,

[TpaguIIuu ¥ TBOPYECTBO CBOETO U

- YMETh OIIepHPOBATh MIOHATHAMU: CpeIHEe
apudmeTnueckoe, MenuaHa, HauboJIblIee U HAaNMEHBIIIEe
3HAaUeHMs, pa3MaX, JUCIEPCHsl, CTAHAAPTHOE OTKIOHEHHUE
[IIICITIOBOTO HabOpa; yMEHHE U3BICKATh, HHTEPIPETHPOBATH
mH(OpMAaIHIO, IPEICTABICHHYIO B Ta0IHIaX, HA
ImrrarpaMmax, rpaukax, OTpaXKaroNIylo CBOHCTBA PEeaTbHBIX
[POIIECCOB U SIBJICHHH; IIPEACTABIATh HHOPMAIIUIO C
[IOMOIIBIO TAONHUI] U AUArPaMM; UCCIIEI0BATh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaMueCKUX METOJIOB M 3JIEKTPOHHBIX CPEJICTB;
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IMpyTUX HApOMOB, OIIYINATH
HMOLIMOHATEHOE BO3JIEHCTBUE
ICKYCCTBA;

- yOeXKICHHOCTh B 3HAYMMOCTH
ISt IMYHOCTH M 00LIECTBA
0TE€UECTBEHHOTO U MHPOBOTO
ICKyCCTBa, STHUUECKUX
KyIbTYPHBIX TPAIUIUN U
[HapOIHOTO TBOPYECTBA;

- TOTOBHOCTH K CAaMOBBIPAYKEHUIO B
[Pa3HBIX BHJAaX UCKYCCTBA,
CTpeMJICHHE TIPOSIBISAT KauecTBa
[TBOPUYECKOM JIMUHOCTH;
(OBnajgeHNe YHHUBEPCATbHBIMU
KOMMYHHUKaTUBHBIMHU JEHCTBUSIMU:
a) oO1IeHHE:

- OCYIIIECTBISATH KOMMYHHKAIINI
BO Bcex cepax JKH3HH;

- pacro3HaBaTh HeBepOaIbHBIE
cpencTBa OOIICHNUS, TOHUMATD
BHaUCHUE COIMABHBIX 3HAKOB,
[pacrio3HaBaTh MPENOCHIIKN
KOH(IMKTHBIX CUTYaLlUi 1
CMATYaTh KOH(IUKTHI,

- pa3BEPHYTO M JIOTHYHO H3JIaraTh
CBOIO TOUKY 3pEHUS C
CTIOTb30BaHUEM SI3BIKOBBIX
cpencTs

- yMETb OIIepHpOBATh NOHATHUSAMH: TOUKa, IpsIMasi,
[1JIOCKOCTb, IPOCTPAHCTBO, ABYIPAaHHbINA Yo,
CKpeLIMBaIOIIUECs IPAMbIE, ApaJICIbHOCTD U
[EpICHIUKYJISIPHOCTD MPSAMBIX U ILIOCKOCTEH, Yol MEKAY
[IPSIMBIMH, YTOJI MEXKAY MPSIMOH M IIIOCKOCTBIO, YroJl

MEX Ty TIIOCKOCTSIMU, PACCTOSIHHE OT TOUKH [0 TIIOCKOCTH,
[PAcCTOSIHUE MEXIY MPSMBIMHU, PACCTOSTHHUE MEXKIY
[LI0CKOCTSAMH;

- YMETb MCIIOIB30BaTh IIPU PEILICHUU 3a/1a4 U3y4ECHHbIC
(haxTHI 1 TEOPEMBI IITAHUMETPUH; YMEHHUE OL[CHUBATD
[pa3MepB! 00BEKTOB OKPYXKAIOIIETO MHUpPa

OK 06 [IposiBasSTh TpaskaaHCKO-
[aTPHOTHYECKYIO MO3UIIHUIO,
INEMOHCTPUPOBATh OCO3HAHHOE
OBEACHUE HAa OCHOBE
TPaaNIIMOHHBIX
00LIIeueNIOBEYECKUX LICHHOCTEH, B
[TOM 4HUCJIE C yUETOM
rapMOHHU3ALIH
MEKHAILIMOHAIBHBIX 1
MEXPEITUTMO3HBIX OTHOLICHUH,
[PUMEHSTH CTaHAAPTHI
QHTHKOPPYIIIHOHHOTO TIOBE/ICHUS

- 0OcO3HaHME 00YYArOIIUMUCS
[POCCUICKOM I'pax1aHCKON
MICHTHYHOCTH;

- [Ie/ICHANPaBICHHOE Pa3BUTHE
BHYTpPEHHEH [TO3UIMU JIMYHOCTH
Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
Haponos Poccuiickoii denepanuuy,
MCTOPHYECKHUX M HALIMOHAIIBHO-
KyJTBTYPHBIX TPaJIULIHH,
hopMmEpOBaHHE CHCTEMBI
3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX
[YCTaHOBOK, aHTHKOPPYIILIHOHHOTO
MHPOBO33pEHHS, TPABOCO3HAHMYS,
PKOJIOTMUECKOH KYJIBTYPHI,
CITOCOOHOCTH CTaBUTH LIENH U
CTPOUTD KH3HEHHBIC TUIAHbI;

B yacTu rpaxk1aHCKOTro
BOCTIUTaHUS:

- OCO3HAaHHE CBOMX
KOHCTUTYLIMOHHBIX MIPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
PaBOIIOPSIIKA;

- IPUHATHE TPATUIMOHHBIX
HAI[MOHAIBHBIX,
00IIIeUeTTOBEIECKIX
F'YMaHUCTHYECKUX 1
IMeMOKpaTHYECKUX LEHHOCTEl;

- TOTOBHOCTb IPOTUBOCTOATH
1JICOJIOT MU IKCTPEMU3Ma,
HaI[OHAN3Ma, KceHo(oOuH,
VMIACKPUMHUHALWHU 110 CONUAJIbHBIM,
[PEJIMTUO3HBIM, PACOBBIM,
HAIMOHAIBHBIM IPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
INesTeNBHOCT B HHTEpecax
rpaXJaHCKOTo O0LIECTRa,
y4aCTBOBATh B CaMOYIIPABJICHUU B
00111600 pa30BaTEILHOM
OpraHn3aluy U JeTCKO-
[OHOIIIECKUX OpraHU3alNsiX;

- yMeHHe B3aMOJICHCTBOBATD C

COLIAJIbHBIMU MHCTUTYTaMU B

- YMETb OIepHPOBATh HOHATUAMH: IPSMOYTOIbHAs CHCTEMA
KOOpAWMHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaISIPHOE IPOU3BEICHUE, YTOI MEXKILY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpa Ha
HCII0; HAXOJUTH C ITOMOIIBIO H3yYEeHHBIX (hopMyIT
KOOPAMHATHI CePEIMHBI OTPE3KaA, PACCTOSIHUE MEXKIY JBYMS
TOYKaMU;

-yMeTb BBIONPATH ITOIXOSIIIUN H3yIeHHBIH METO JUIs
[peIIIeHNs 3a/]a4l, PAaCO3HABaTh MaTeMaTHIeCKUe (haKThl U
MaTeMaTHIeCKHe MOJETH B IPUPOTHBIX U OOIIECTBEHHBIX
[1BIEHMSX, B ICKYCCTBE; YMEHHE IPUBOANUTH IPHMEPHI
MaTeMaTUYeCKUX OTKPBITUH POCCUMCKON U MUPOBOM
MaTeMaTHYeCKOil HayKH.

- yMETb OIePUPOBATH MOHITUSIMU: CITyYaiHbIN OMBIT U
ciTydaitHOe COOBITHE, BEPOATHOCTh CIYIAHHOTO COOBITHSI,
[YMETb BBIYMCIIATH BEPOSITHOCTH C HCIIOJIb30BAaHUEM
rpapUIeCKUX METOIOB; IPUMEHATH (POPMYITBI CIIOKEHHS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIE (DaKTHI H
hopMyITEI TIpH peIIeHNH 33/1a4; OIIEHUBATh BEPOSITHOCTH
[pEaTIbHBIX COOBITHIT; 3HAKOMCTBO CO CIyJYaiHBIMH
BEIMYMHAMH; YMEHHE TPUBOANTD IIPHUMEPHI MIPOSIBICHHS
3aKoHa OOJIBIIMX YHCEN B IPUPOIHBIX U O0IIECTBEHHBIX
[1BIEHMSIX
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COOTBETCTBUH C UX (QYHKIUIMH U
Ha3HAUCHUEM;

- TOTOBHOCTb K T'yMAaHUTApHOH U
BOJIOHTEPCKOM e TEIbHOCTY;
[aTPHOTHYECKOTO BOCITUTAHUS:

- chopMHPOBAHHOCTH POCCUIICKOM
rpaXTaHCKOM MIEHTUYHOCTH,
[aTpHOTU3Ma, YBAXKCHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH
mepen Poaunoi, ropaocTu 3a cBoi

Kpaii, cBoro Poauny, cBO# A3bIK U
KyJIbTYpY, IPOIIIOE M HacTosIIee
MHOTOHALMOHAIBLHOTO Hapoaa
Poccuu;

- IEHHOCTHOE OTHOILEHUE K
rOCYy1apCTBEHHBIM CHMBOJIAM,
MCTOPHYIECKOMY U IPUPOTHOMY
HacIIeINIO, TIAMSITHUKAM,
TpaaunusaM Hapoxos Poccnw,
ImoctmxennsiM Poccnn B Hayke,
ICKyCCTBE, CIIOPTE, TEXHOJIOTHSAX 1|
[Tpync;

- nneiiHas yOe)KIEeHHOCTD,
TOTOBHOCTH K CITY>KEHHUIO U 3aIINTE
(OTedecTBa, OTBETCTBEHHOCTb 3a
ero cynn0y;

OCBOCHHBIC 00yJaIOIIMUCS
MEXIpEeAMETHBIE OHATHS U
[VHUBEpCalbHBIe y4eOHBIE
IMelcTBUS (pEeTyIATHBHBIC,
[03HaBaTENbHBIE,
KOMMYHHKAaTHBHEIC);

- CIOCOOHOCTH MX MCHOJIB30BAHUS
B II03HABaTEJIbHON U COLMATIBHOM
[paKTHKe, TOTOBHOCTH K
CaMOCTOSITEIIEHOMY
[UIAaHUPOBAHUIO U OCYIIECTBICHUIO
[yaeOHOH IeATeNHHOCTH,
OpraHu3anuy yaeOHOTO
COTpYAHIYECTBA C

e JarornIeCKUMH pabOTHUKAMH H
CBEPCTHHKAMH, K Y4aCTHIO B
[OCTPOCHNH MHANBHUYaIbHON
00pa30BaTeIbHON TPACKTOPHUH;

- OBIIaJICHHE HaBBIKaMU yueOHO-
icciie10BaTeNbCKOM, MPOEKTHOM U
coLanbHON JeATeNbHOCTH

OK 07 CopneiicTBOBaTH
COXpaHEHUIO OKPYIKaromien
Cpelibl, pecypcocOepeKeHHIo,
MPUMEHSTH 3HAHUS 00 N3MEHEHUH
KJIMMaTa, TIPHHIAIIBI
OeperKITMBOTO TPOU3BOJICTBA,

b (deKTHBHO NeHCTBOBATH B
Ipe3BBIYAMHBIX CHTYAIMAX

- He IPUHNMATH ACHCTBHA,
[PUHOCSIINE BPE OKPYXKAIOIIEH
cpene;

- yMETh IPOTHO3UPOBATH
HEeOIaronpHUsTHBIE SKOJIOTHIECKHe
[TOCIIe/ICTBHS IIPEIPHHIMAEMBIX
IneNCTBUA, IpeoTBpalaTh UX;

- PACIIMPHUTH OIIBIT AEATETHHOCTH
HKOJIOTHYECKON HAIPABIEHHOCTH;
- pa3pabaThIBaTh IUIAH PEIICHUS
MPOGJIEMBI C YUETOM aHAHM3a
MMCIOLINXCSA MaTECPUAJIBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

- OCYILIECTBIISATH
[leJIeHaNPaBICHHBII TOMCK
epeHoca CpeJiCTB U CIIOCO00B
IMelCTBUS B IPOQEeCCHOHATIBHYIO
cpeny;

- YMETH IEPCHOCUTH 3HAHUA B
[03HABATEIBHYIO U MTPAKTHIECKYIO
00J1aCTH KU3HEACATEIIBHOCTH;

- IpeIaraTh HOBBIE IIPOEKTEI,

OIICHUBATh UJCHU C ITOSHIIUHN

- yMeTh OIEepUpOBATh OHATUSAMH: (YHKIHUS, HEIPEpBIBHAS
(byHKIMS, TPON3BOIHAS, TIEPBOOOPA3HAsI, ONIPEICIICHHBIH
MHTEerpalt; yMETh HaXOIUTh IPOU3BOIHEIE 3JIEMEHTAPHBIX
(byHKIMIT, HCHIONIB3Ys CIPABOYHBIE MaTepHAIIbI;
CcCIeI0BaTh B MPOCTEHIINX CiTydasix (yHKIIMU Ha
MOHOTOHHOCTB, HAXOAUTh HAUOOJBIINE U HANMEHBIIINE
Ha4YeHns HYHKIHI; CTPOUTH rpadIKu MHOTOUJICHOB C
MCIIOJIb30BaHKEM allllapaTa MaTeMaTHYECKOTO aHaIN3a;
PUMEHSTH NPOM3BOJHYIO IIPH PELICHNUH 3a/1a4 Ha
MIBHOKCHUEC, pCIIATh MPAKTUKO-OPUECHTUPOBAHHBIC 3a/Ja4U Ha|
HanOOIbIINE U HANMEHBIIINE 3HA4YCHUA, HA HAXO0XKJICHHUEC
[yTH, CKOPOCTH U YCKOPEHHUS;

- YMETH OIIEPpUPOBATH NOHATHUSAMU: IBUKEHUE B
[POCTPAHCTBE, MTOI00HBIE GUTYPBI B TPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIICHHE IUIOIAAeii MOBEPXHOCTEH 1
00BEMOB MTOJTOOHBIX (QHUTYD TIPU PEIICHAH 3a1a4;

- yMETh BBIYHCIISITH TEOMETPHYCCKUE BETUYHMHBI (JUTHHA,
[yTOJI, IJIOIab, 00BEM, IIOLIA/Ib TOBEPXHOCTH),
MCIIONB3Ysl M3YUSHHBIE ()OPMYITBI M METO/IbI
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[HOBU3HBLI, ODUT'MHAJIBHOCTH,
HpaKTH‘{eCKOﬁ 3HaAYUMOCTH;

- 1aBaTb OLICHKY HOBbLIM
CUTYallusAM, BHOCUTb KOPPEKTUBBI
B ICATCIIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM

IIK 1.1. OcymiecTBIATs NpUEM-
epenaydy ynpaBIeHUECKOH
MHGOPMALIMY C TOMOLIBIO CPEJICTB
MH()OPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI

[IpaxTudeckuii onsit: Ilonyuenue
HeoOxoauMol HHGopManH U
epenada CaHKIIMOHUPOBAaHHOMN
H(OPMAIMH C HCTIOIb30BaHUEM
cpencTB MHGOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOT Uit
|YMeHHs: — UCIIOIB30BATh
cpencTBa HHPOPMAITMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOT Ui
IUIS TOTyYEeHUS U TIepelaun
HpOPMAIMY; — BECTH U
CTI0NIB30BATh B paboTe 6asy
KOHTaKTOB OPTaHHU3AIHU; — BECTH
[y4ETHBIE PEerucTpalioOHHbIe
(hOpMBI, HCTIONB30BATh UX JUIS
MH(OPMAIIMOHHOM PaboTHI 1
[pabOTHI IO KOHTPOJIIO UCTIOTHEHHUS
[Opy4YeHUii; — yCTaHABIMBATh U
oaep>KUBaTh KOMMYHUKAIUH B
poriecce AEI0BOro OOLIEHHS C
[TOMOIIBIO CPEJICTB
MH(OPMAIMOHHBIX 1
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI;
— CrJIa)KMBaTh KOHQIIUKTHBIE U
(CIIOXKHBIE CUTYaIlN
MEXITTYHOCTHOTO
B3aMOJICHCTBHS; — COOJIIOIATh
CITy>KEeOHBIN STHKET; —
0OecrieurnBaTh HHPOPMAITMOHHYIO
6€3011aCHOCTD AESITEIBHOCTH
OpraHN3alUuKIeS TeIbHOCTH;

3HaHUS: — HOpMaTHUBHBIE MTPaBOBLIE akThl Poccuiickoit
Denepanuu B chepe nHGOPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI; — CTPYKTypa
opranu3zanu, e€ 3aga4un U GYHKIUH; — PaBHiIa
[IpOBEICHNUS IENOBBIX IIEPETOBOPOB; — 3THUKA JEIOBOTO
0OTIIeHST; — TIpaBIJIa PEYCBOTO ITHKETA; — MPaBHIIa
[moiepKaHus U pa3BUTUS MEKITMUHOCTHBIX OTHOLICHUN; —
TpeOOBaHMs OXpaHbI TPY/IA.

[1K 1.4. OcymiecTBisATh
[OATOTOBKY JETOBBIX IOE37I0K
[PYKOBOJHTEIS U IPYTUX
COTPYAHNKOB OpTaHU3AINI

(OpraHu3aiys AeI0BbIX MOE30K
[PYKOBOZMTEIS I APYTHUX
COTPYIHHKOB OpraHU3aIiH
IYMeHHsI: — COCTaBIATh U
0QOPMIIATE TOKYMEHTHI JUIS
ITETOBBIX MOE3/0K; —
OCYIIECTBIATH TPEBEI-TIOICPIKKY
ITETOBBIX TMOE3/0K; —
COTJIaCOBBIBATH C MPHHUMAIOIICH
CTOpOHO MPOTOKOI
[UIAHUPYEMBIX MEPONPUSITHI 1
(hopMmEpOBaTH MpOTpaMMy
I1eI0BOM IMOE3IKH; — MCIIOJIh30BaTh
cpencTBa HHPOPMAIHOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJOTHI
Is1st 0O€ecIieueHust B3auMOIEHCTBHUS
C PYKOBOJHMTEIIEM BO BPEMsI €ro
ImemoBoit moe3axu; — opopMIITh
OTUETHBIE TOKYMEHTBI O JIeTOBON
[TOe3/IKE.

3HaHMs: — HOpMATHBHBIE MTPABOBbIE aKkThl Poccuiickoi
Denepannu B chepe OpraHu3aIid IEI0BOM MOE3IKH; —
TOPS/IOK MOJTOTOBKH U IOKYMEHTHPOBAHUS JIEIOBOI
[MOE3IKH; — MHTEPHET-PECYPCHI IS OCYIIECTBICHNUS
[TPEBENITOIIEPKKH JIEIOBBIX TTOE310K; — STHKET H OCHOBBI
MEXIYHAPOIHOTO MPOTOKOJIA; — 3THKA JAETIOBOT0 OOIICHHUS;
— TpeOOBaHUS OXPaHbI TPY/IA.

[1K 1.9. Opranu3oBsIBaTh
TeKyllee XpaHeHHEe IOKYMEHTOB,
00pabOTKy JIes ISl OTIepaTHBHOTO
1 apXHUBHOI'O XpaHEHUA, B TOM
YHCIIE C HCIIOIb30BAaHUEM
ABTOMaTH3UPOBAHHBIX CHCTEM

[IpakTHYEeCKMii OMBIT:
OpFaHI/ISaLIl/Iﬂ TeKymero XpaHeHI/Iﬂ
IToKyMeHTOB, 00paboTKa Aen s
Ol'[epaTl/IBHOFO )5 apxmsﬂoro
XpaHEHHs], B TOM YHCIIE C
MCIIOIB30BAaHUEM
ABTOMATH3UPOBAHHBIX CHCTEM
'YMeHust: — pa3pabaThIBaTh

[HOMCHKJIATYPY ACJI OpraHu3alliu,

3HaHWs: — HOpMaTUBHBIE NIPaBOBBIE aKkThl Poccuiickoil
Deneparuu B cdepe Ne10MPOU3BOICTBA U APXUBHOTO JIENa;
— JI0OKaIbHbIE HOPMATHBHBIE aKThI, PETJIAMEHTHPYIOIINE
BEJCHHE JEJIONPON3BO/ICTBA U Mepeaady Jel B apXHB
OpraHM3anuy; — BUABI HOMEHKIATYp Ael, o0ue
TpeboBaHMs K HOMEHKIIAType Ael, ITOPsIOK paboTHI ¢ Hell;
— TIopsIoK (hOPMUPOBAHUS U OQOPMIICHUS A€, creruduka
(hopMupOBaHMS OTAENBHBIX KATETOPHUil Iel; — MpaBHiIa

IXpaHCHUsI 1€J1, B TOM YHUCJIE C JOKYMEHTAMU
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— IIPOBEPSATH MPABUIIBHOCTh OrpaHIYEHHOTO JIOCTYIIa; — IPABHJIA BbLIAYH U
ohopMIIeHHST TOKYMEHTOB U MCII0JIb30BAHUS JIOKYMEHTOB U3 COPMUPOBAHHBIX JIETT; —
OTMETKH 00 UX UCHOJIHCHUH TIepe]] [IOPSIIOK UCHOJIb30BAHMS THIIOBBIX WM BEIOMCTBEHHBIX
X (DOPMHUPOBAHUEM B [IEJI0 Il [IepeyHeil JOKYMEHTOB, ONpe/IeICHNS CPOKOB XPAHCHHS B
[OCIIE/LYIOIIEero XpaHeHUs; — poriecce SKCIEPTU3bl LIEHHOCTH JOKYMEHTOB; — BUJIbI
(bopmupoBats nena, oITiCcel e OpraHu3alMy U HOPSIOK paboThl ¢ HUMH; —
KOHTPOJIMPOBATh PABUIBHOE U [TPEOOBAHMUS OXPAHbI TPYa.

CBOGBPEMEHHOE pacIpeelieHIEe 1
[O/IIIMBKY JOKYMEHTOB B JieJia B
COOTBETCTBHH C HOMEHKJIATYPOit
Inest; — IpoBEPATH CPOKU XPaHCHHUS
ITOKYMEHTOB, COCTABIISITh
[IPOTOKOJ PabOTHI SKCIIEPTHOM
KOMHCCHH T10 TIOATOTOBKE
IMOKYMEHTOB K IIepe/jaue B apXuB;
— COCTaBIIATH aKT O BBIACICHUH K
[VHHYTOXKEHHUIO TOKYMEHTOB, HE
[0/TeKAINX XPaHECHUTO; —
COCTaBIISATH aKT 00 YHHYTOXXCHHU
ITOKYMEHTOB; — OCYILECTBIIATH
[I0JTHOE MJIM YaCTHYHOE
oopmIIeHHE 16T BpEeMEHHOTO,
[IOCTOSTHHOTO, TOJTOBPEMEHHOTO
(CPOKOB XpaHEHHMS1; — COCTABIIATh
OITHCH JIeN CTPYKTYPHBIX
ozipa3ziesieHnii MOCTOsIHHOTO,
IMOJITOBPEMEHHOT'O CPOKOB
XpaHeHHs [UIs TIepejavu e B

ApXUB OpraHHU3aINH; — IIPUMEHSTh
H(OPMAIIHOHHO-
KOMMYHHKAIIMOHHbBIE TEXHOJIOTHU
pu paboTe ¢ JOKYMEHTaMH.

Koggs! pesynbraron

Tpe6OBaHI/I$[ K JIMYHOCTHBIM pE3yJibTaTaM

JIP 01

poccuiicKyIo rpakIaHCKYO HICHTHYHOCTD, TATPHOTU3M, YBaXKCHIE K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH nepen PoanHoi, roproctu 3a cBoit Kpaii, cBoro Poauny, nporuioe
U HacTosIIee MHOTOHAI[MOHAIBHOTO Hapoga Poccun, yBaxeHHe ToCyaapCTBEHHBIX
CHUMBOJIOB (Tep0, (h1ar, TUMH)

JIP 06

TOJIPAHTHOE CO3HAHUE W TIOBE/ICHHE B MOJIUKYJIBTYPHOM MUPE, FTOTOBHOCTh U CIIOCOOHOCTH
BECTHU JUAJIOT C APYTUMH JIFOJBMH, JOCTUTATh B HEM B3aUMOTIOHHMAHHUsI, HAXOIUTh O0IIHe
LU U COTPYIHUYATH JUTS UX TOCTHXKEHHS, CIIOCOOHOCTH MTPOTUBOCTOSATH HICOJIOTHH
9KCTpEeMHU3Ma, HAIMOHAIN3MA, KCEHO(OOHH, TUCKPUMHHAIINH 110 COIIMAIBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIMOHAILHBIM ITPU3HAKAM U IPYTUM HETaTHBHBIM COLIMATbHBIM
SIBJICHHSIM

JIP 07

HaBBIKM COTPYAHUYECTBA CO CBEPCTHHUKAMH, IETHbMH MJIAJIIETO BO3PACTA, B3POCIBIMU B
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCICI0BATEIBCKOMN, MPOCKTHOW U
JIPYTUX BUIAX JCATCIBHOCTH

JIP 09

TOTOBHOCTb M CITIOCOOHOCTB K 00pPa30BaHMUIO, B TOM YHCJIE CAMOOOPa30BaHHIO, Ha
MPOTSDKCHUH BCEH KHU3HU; CO3HATENIFHOE OTHOIIEHHE K HEIIPEePHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NP0 ecCHOHATBHOM  00IIECTBEHHON IS TETbHOCTH

JIP 13

OCO3HAHHBIN BBIOOp OymyIieit mpodeccuyt 1 BO3MOKHOCTEH peann3anni
COOCTBEHHBIX KU3HEHHBIX IUIAHOB; OTHOIICHHE K IPOECCHOHATBLHON
NeSITeNbHOCTH KaK BO3MOXKHOCTH YUacTHsI B PELICHUHN JIMYHBIX, OOLIIECTBEHHBIX,

rocyaapCTBCHHBIX, OGH.[eHaL[I/IOHaJ'ILHLIX npoGneM
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHONM NPOrpaMMbl IMCHHUILIMHBI 300

B T.Y.

OcHOBHOE coJep:KaHue 276

BT. 4..

TEOPETUYECKOE 00yUCHHE 110

MPAKTUYECKUE 3aHATUS 110

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPAKAHME (coaepKaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHYECKOE 00yUEHUE 4

MPaKTUYECKUE 3aHATHUS 52

caMoCTOsITeNIbHas paboTa 12

NuauBuaya bHbIi IPOEKT 4

KOHCYJbTallus 4

Ipome:xyTouHas aTTecTANMNA (IK3aMeH) 4
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KanengapHo -TeMaTH4eCKUii NJIaH U coJep:KaHue TUCHUILINHBI « MATeMaTHKa»

Bun ®opmupyem
Conepxanue yue6HOro Mmatepuaja (0CHOBHOe U NPodeccHOHAIbHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE 3aHATHUSA ble
HanmeHoBaHMe pa3e10B H TeM N O0bem yacoB
U NPaKTHYeCKHe 3aHATHS, NPHKJIATHONH MOAY./Ib (IPU HATHYNH) KOMINeTeHI !
"
1 2 3 4 5
OcHoBHOe cojiep:kaHue
Pazpneu 1. IloBTOpeHune Kypca MaTeMaTHKH OCHOBHOI IKOJIbI 20
Tema 1.1 Copeprkanue yueOHOTO MaTepuana
Leny u 3amaum Marematuku 1pU | Ba3oBble 3HAHHS M YMEHMS 0 MAaTeMaTHKE B IPO(ECCHOHATBHOM U B IIOBCEAHEBHOI ISATEIBHOCTH.
OCBOGHHH CIEIHAITEHOCTH
2
Tema 1.2 ConepxaHue yueOHOTO MaTepuaa
Yucna n Beraucienus. Beipaxxenus u | J{eiicTBUs Hal MOJOKUTEIbHBIMU U OTPULIATEIBHBIMH YHACIAMHU, OOBIKHOBEHHBIMH H IECSTUYHBIMU IPOOSMH.
npeoOpa3oBaHus HeiicTBus co cTeneHsIMu, (OPMyYIIbI COKPAIIEHHOTO YMHOXKSHUSL.
2 OK-01, OK-
Tema 1.3. IIpodeccnonaibLHO-OPHEHTUPOBAHHOE COAepPKaHHe (CoaepKaHue NPUKJIAIHOr0 MOAYJIsl) 02, OK-03,
I'eomerpust Ha IIIOCKOCTH Bupl I0CKUX GUTYp U UX IUIOIIA/Ib. OK-04, OK-
[TpakTHKO-OpHEHTHPOBAHHBIE 3aJa4H B KypCe T€OMETPUH Ha TIIOCKOCTH 05, OK-06,
2 OK-07,
[IpakTuueckoe 3aHATHE JIP 01,
Tema 1.4 Copeprkanue y4e6HOTO Marepuaia JIP 06
ITpoleHTHBIE BEIYHUCIICHUS IIpocThie TPOLEHTHI, pa3Hble CHOCOOBI MX BhIYNCICHUs. CIIOKHBIE TPOLEHTHI Ik 1.1
[pakTHyeckoe 3aHsATHE 4 IIK 1.4
Tema 1.5 Copeprxanne yaeOHOTO MaTepuana IIK1.9
VYpaBHEHHS M HEPABEHCTBA Jluneiinble, KBagpaTHbIe, IPOOHO-TNHEIHbIE YpaBHEHUS M HEPABEHCTBA
[pakTHyeckoe 3aHsATHE 2
Tema 1.6 Copeprxanre yaeOHOTO MaTepuraa
CucreMsl ypaBHEHHH 1 HepaBeHCTB | Crioco0bl penieHus CUCTEM JIMHEWHBIX ypaBHeHUH. [ToHsTHs: Matpuna 2x2 U 3X3, onpeenuTesb MaTPHIIbL.
Merton 'aycca. CucteMbl HelTMHEWHBIX ypaBHeHHNA. CHCTEMBI HEPaBEHCTB 6
Tema 1.7 Copeprxanre yueOHOTO MaTepuraa
BxonHoi KOHTpOIIB Berancnenus u npeoOpasoBanus. Y paBHEHHS U HEpaBeHCTBA. ['eoMeTpus Ha INIOCKOCTH
KonrponrsHas pabota 2
Paznen 2 [IpsiMble M MJIOCKOCTH B MpocTpaHcTBe 20 12 OK-01, OK-
Tema 2.1. Coneprxkanue y4eOHOro MaTepuaia 03, OK-04,
OcHOBHBIE NOHATHS cTepeoMeTpHU. | [Ipemmer crepeomerpur. OCHOBHBIE TOHSTHA (TOYKA, IPAMAst, INIOCKOCTh, IPOCTPAHCTBO). OCHOBHBIE AKCHOMBI OK-07
Pacnonoxxenue TIPSIMBIX u | crepeomerpun. llepecekaromuecsi, napajuienbHble M CKpeluBaiommecs mnpsimple. [IpusHak u cBoicTBO 2 JIP 07
TJIOCKOCTEH CKpEIIUBAIOIINXCS TPSIMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI. IIK 1.1
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Tema 2.2. Coneprxkanue yueOHOTo MaTepuania IIK 1.4
[NapamnensHoCTh IPAMBIX, IpAMOM U | ITapauiesnbHble IpsiMas U Iw1ockocTs. OnpenencHue. [TpusHak. CoiicTBa (¢ 1oka3atensctBoM). [lapannensHbie IIK1.9
IUIOCKOCTH, IUIOCKOCTEH mwiockoctd. Ompenenenue. [lpusnak. CpoiicTBa (¢ JOKa3aTeabCTBOM). TeTpasAp M €ro 3JIEMEHTHI.
[Mapannenenumnen u ero 3neMeHTs. CBOWCTBA MPOTHBOIOIOKHBIX IPaHel W JUaroHajel mapaielenumesa.
[Toctpoenue ceuenuii. Pemenue 3anau. 2
Tema 2.3. [lepneHIUKYyIIPHOCTD CopeprkaHue yueOHOTO MaTepuana
TIPSIMBIX, IPSIMOH ¥ TUIOCKOCTH, [Nepnienmukynspasle  npsmble. [lapaniensHsle NpsMble, NEPHEHIUKYISIPHBIE K IUIOCKOCTH. [Ipm3Hak
TIOCKOCTEH MepPIEeHIUKYJISIPHOCTH  IpsAMOM M IIocKocTH.  JlokaszaTtenscTBo. [lepmeHamkymsip ¥ HakJIOHHAs.
[IepnennukynspHble MI0CKOCTU. IIprU3HaK nepneHaUKyIIPHOCTH IUIOCKOCTEN. Jloka3aTenbCTBO.
PaccrostHns B mpocTpaHcTBe
2
Tema 2.4. Coneprkanue yaeOHOTO MaTepHaia
Teopema o Tpex mepneHIuKyIsIpax
Teopema o Tpex neprneHAUKYIsIpax. /loka3zaTenbcTBO. YTonm Mexay HpsSMOM U IUIOCKOCTBIO. YTOJ MEXAY 2
TUTOCKOCTSIMU
Tema 2.5. I[IpodeccnonanbHO-OpHEeHTUPOBAHHOE Co/lepKaHMe (CodepKaHUe MPUKJIATHOTO MOAY.JIs1)
[TapannensHsle, AxcHOMBI cTepeoMeTpuy. [lepmeHIUKyIIPHOCTE HPSAMO M IDIOCKOCTH, HapaUIeNbHOCTh IBYX HPSMBIX,
HepIeHIUKYIISIpHEIE, MIEPIIEHINKYJISIPHBIX IOCKOCTH, IEPHEHANKYISIPHOCTD INIOCKOCTEH
CKPEIIUBAIOIIMECS IIPSAMBIC IIpakTHyecKoe 3aHATHE 4
Tema 2.6. ConeprxaHue yueOHOTO MaTepuaa
Pemenne 3agau. Ilpample  u | PacronoxeHHe NpsMbBIX M IUIOCKOCTEW B MpOCTpaHCTBe. [IepneHIuKyISpHOCTh M MapaliielbHOCTh MPSMBIX U
IJIOCKOCTH B IIPOCTPAHCTBE iockocTed. CKpeIuBaromuecst mpsmble
KonTponbsHas pabora 2
Paznes 3. KoopanHaThl M BEeKTOPBI 10
Tema 3.1 | Copmeprxanue yueOHOTO MaTepurana : :
HexapToBbl KOOpJAMHATEI B | JlekapTOBBI KOOpAMHATHI B IpocTpaHCTBe. lIpocTelimue 3agauu B KoopauHaTax. PaccrosHue mMexny OByMs OOI3< (2)212_(85
NPOCTpaHCTBE. PaccrosHue MeXIy | TouKamu, KOOPIHHATHI CEPEIHHbI OTPE3Ka 4 (’)K-07 ’
nBymMs — Toukamu.  KoopmuHatel P 13
CepeIHBI 0Tpe3Ka K 1.1
[IpakTrueckoe 3anaTue IIK 1.4
IIK1.9

Tema 3.2

Coneprkanue yaeOHOTO MaTepHaia
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BexTops! B npocTpaHcTBeE.
VYron mexay Bekropamu. CKasipHOe
MpOU3BEJICHUE BEKTOPOB

BexkTops! B mpocTpancTse. CI0KEHUE U BBHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KommnanapHsie
BeKTOpbl. CKalsipHOE IPOU3BEICHUE BEKTOPOB. PasnojkeHne BeKTOpa 10 TpeM HEKOMILIAHAPHBIM BEKTOPaM.
KoopauHatel BeKTOpa, CKalsipHOE MPOU3BEJCHHE BEKTOPOB B KOOPJAHMHATAX, YTOJ MEXIy BEKTOPAMH, YroJl

MEXy MPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU. Y paBHEHHUE IUIOCKOCTH. | 'eoMeTpUUYeCcKUil CMbICIT 2
omnpenenuTens 2x2
Tema 3.3 [pogeccnonanbHO-0PpHEHTUPOBAHHOE CO/lepKaHMe (CodepKaHUe MPUKJIATHOT0 MOAY.JI5)
IIpakTHKO-OpHEHTUPOBaHHbIE Koopaunarnas miockocts. Beraucienue paccTossHui 1 mioniaaeil Ha miockoctd. KojaruecTBeHHbIE pacueThl
3a1aqu Ha KOOPIH’IHaTHOI‘;I HpaKTquCKoe 3aHATHE
TUIOCKOCTH 4
Tema 3.4 Coneprkanue yaeOHOTO MaTepHaia
Pemenue 3amau. Koopaunatsl u | JleKapTOBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpoctpaHcTBe. CIIOKEHHE W BHLIYUTAHUE BEKTOPOB.
BEKTOPBI YMHOeHHe BekTopa Ha yuciio. KommnanapHsie BeKTopbl. CKallipHOE NMPOU3BEIEHUE BEKTOPOB. PaznoxeHue
BEKTOpa [0 TpeEM HEKOMIUIaHapHbIM BekTropaM. IIpocreiimue 3agaun B koopanHaTax. KoopauHatsl BeKTopa,
paccTrosiHuE MEXIy TOYKaMH, KOOpPAMHATBHl CEPEIUHBl OTPE3Ka, CKAISIPHOE IPOU3BENICHHE BEKTOPOB B
KOOpPJUHATAX, YIrOJ MEXAY BEKTOPaMH, YToJl MEXIY IPSIMOM U IIIOCKOCTHIO, YTOJl MEKAY IIOCKOCTIMU
2
Konrtponbhas padora
Paznen 4. OcHoBbI TpUroHOMeTpHHU. TpUroHoMeTpuyeckne GpyHKIMN 36
Tema 4.1 ConepxaHue yueOHOTO MaTepuaa
Tpuronomerpuueckue bysxkuun | Paguannas Mepa yriia. [IoBOpoT TOUKM BOKpYT Hauaua KoopauHaT. OnpeneneHre CMHyca, KOCHHyca, TaHreHca
MIPOU3BOJIBHOTO yria, YKMCJIA. | U KOTaHTeHca. 3HAKU CHHYCa, KOCHHYCa, TAHTCHCA U KOTAHT'€HCa 10 YETBEPTSAM. 3aBUCHMOCTD MEKIY CHHYCOM, 4
Pannannas u rpagycras mepa yria KOCHHYCOM, TAHI'€HCOM M KOTaHI'€HCOM OJIHOI'O M TOT'O JK€ yrja
OK-01,
IpakTHYecKoe 3aHsATHE OK-02, OK-
03, OK-04,
Tema 4.2 Coneprkanue yueOHOTo MaTepuaa OK-05, OK-
OcHoBHBIE ~ TpUroHOMeTpHYecKue | TpuroHoMeTpuuecKkue ToxkaecTa. CUHYC, KOCHHYC, TAHI€HC M KOTAHT€HC YIJIOB 0. U - 0.. DOPMYJIBI IPUBEAEHUS 06, OK-07
TOXKIECTBA. [IpakTHueckoe 3anaTue 4 JIP 09
DopmyIibl IpUBEACHUS JIP 13
Tema 4.3 Copeprxanre yaeOHOTO MaTepuana K 1.1
Cunyc, KocuHyC, TaHTeHC CyMMBI 1 | CymMMa U pa3HOCTh cHHYCOB. CyMMa W pasHOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO yria. ®opMyJibl K 1.4
Pa3HOCTH JBYX yTJIOB MOJIOBUHHOTO yria. [lpeoOpa3oBaHWS CyYMMBI TPUTOHOMETPHYECKUX (YHKIMH B TPOM3BEICHUE W IIK1.9
CuHyC M KOCHHYC IBOHHOIO yrija. MIPOU3BEJEHUS B CyMMY. BbIpaxxeHre TpPUroHOMETpUYECKUX d)yHKuI/lf/'l 4epe3 TAHICHC MTOJIOBUHHOTO apryMEeHTa. 2
®opMyIbl IOJOBUHHOTO yria [IpeobpazoBaHus MPOCTEUIINX TPUTOHOMETPUIECKUX BHIPAKEHUI
Tema 4.4 Coneprkanue yueOHOro MaTepuaia
@yunkuuu, ux cpoictBa. CrnocoObl | O6acTh ONMPeAEIEHUs. U MHOKECTBO 3HAUEHHH (QYHKIMNA. YETHOCTD, HEUETHOCTD, NEPUOAUYHOCTD (DYHKIIMIA.
3amaHus QYHKIHN Crioco6b1 3a1auuns QyHKIMH 2

Tema 4.5

Coneprkanue yaeOHOTO MaTepHaia
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Tpuronomerpuueckue GyHKIUH, UX

OO6nacTe onpeneneHUss U MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (QYHKIMHA. UETHOCTH, HEUETHOCTH,

cBoifcTBa U rpauKH MIEPHOIMIHOCT TpUroHOMeTpruIecknX GyHkiuid. CBoicTBa M TpadMKu PYHKIUH y = cOS X, Yy =sin X, y =tg X, 2
y =ctg x.

Tema 4.6 CopeprkaHue yueOHOTO MaTepuana

IIpeoGpazoBanue rpaukoB | Ckatue U pacTshKeHHe rpaduKoB TPUTOHOMETPUYECKUX (YHKIIHA.

TPUTOHOMETPHYECKHX PyHKINH [Ipeo6pazoBanue rpadIKoB TPUTOHOMETPHUYECKUX (yHKIHH
IIpaKTHYECKOE 3aHATHE 4

Tema 4.7 IIpodeccnonabHO-0PHEHTUPOBAHHOE COlePKaAHME (COAePKAHME IPUKJIATHOTO MOAY.JI5)

Omnucanue MPOM3BOJCTBCHHBIX | lcmonp30BaHNe CBOMCTB TPUTOHOMETPHUECKUX (PYHKINH B IpO(eCcCHOHANBHBIX 3a1a4ax

IPOLECCOB € ITOMOUIBIO l“pa(bI/IKOB HpaKanecxoe 3aHATHUE 4

dbyHKIHIT

Tema 4.8 Copeprkanue yueOHOTO MaTepuana

OGpaTHble  TpUTOHOMETpUUeckue | OGpaTHBIE TPHTOHOMETpHYECKHE (pyHKIMU. VX cBOlCTBa M rpadukn

GbyHKIUH 2

Tema 4.9 TpuroHomerpuyeckue Copeprkanue yueOHOTO MaTepuana

YpaBHEHUSI U HEPaBEHCTBA VYpaBHeHHe cos X = a. YpaBHEHHeE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PeleHne TpUroHOMeTpHIeCKUX
YPaBHEHHI OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPHUUECKHE ypPaBHEHHs, CBOJSIIMECS K KBaAPATHBIM,
pelraeMble pa3noKeHHeM Ha MHOXKHTEIH, OXHOPOJHEIE. 8
[pocreiimye TPUTOHOMETPHIECKHIE HEPABEHCTBA

Tema 4.10 Copeprxanue yueOHOTO MaTepuana

CucreMsl TPUTOHOMETPUYECKHX | CHCTEMBI IPOCTEHIINX TPUTOHOMETPHIECKIX YPaBHEHUH 2

YpaBHEHUI

Tema 4.11 Copeprxanne yaeOHOTO MaTepuraa

Pemenne 3aj1a4. ocHOBHI | [IpeoOpa3oBaHWe TPUTOHOMETPUYECKHX BBIPOKCHHH. PelleHHe TPUTOHOMETPUYECKHX YpaBHEHHH WU

TPUTOHOMETPHUHL. HEPaBEHCTB B TOM YHCIIE C UCIIOIb30BAHIEM CBOHCTB (DyHKIIHIA. 2

Tpuronomerpryeckue GyHKIUH KoHTponbHas paboTa

Pa3nen 5. KomniiekcHsble yucia 4

Tema 5.1 Copeprxanne yaeOHOTO MaTepuana

KomrutexcHsle uncia Ionsitne xomrutekcHoro umcia. ConpspkeHHBbIE KOMIUIEKCHBIE YHCIA, MOAYTh W apTyMEHT KOMIIIEKCHOTO
yucia. dopMa 3amMcH KOMIUIEKCHOTO 4YHCNa (TeOMEeTpHYecKas, TPHUTOHOMETpHUecKas, anreOpandeckas). 4
Apudmernueckne TeHCTBUS ¢ KOMIUIEKCHBIMH YHCTaMH
[pakTHyeckoe 3aHsATHE

Tema 5.2 Coneprkanue yueOHOro MaTepuaia

HpI/IMeHeHHe KOMIIJICKCHBIX YHUCCII Brimmonnenue PacUCTOB C NOMOIBIO KOMIIJIEKCHBIX YUCECII. HpI/IMepbl HCIIOJIb30BAHHA KOMIIJICKCHBIX YHUCEIT
[MpakTrdeckoe 3aHATHE 4

Pasnen 6. [Iponssoanas GyHKINH, ee MPUMeHEHHE 14 OK-01, OK-

Tema 6.1 Copneprkanne y4e6HOTO MaTepuana 02, OK-03,
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[lonsitue npousBogHON. DOpMyYIIBI U
npaBmiIa guddepeHnupoBanus

OnpezneneHne  4YHUCIOBOM  IMOCTENOBAaTEIbHOCTH U crmocoObl  ee  3amaHus. CBoiicTBa  YMCIIOBBIX
nociegoBarenbHocTeil.  OmpeneneHue — mpenena  MOCIHENOBATENLHOCTH.  Bbluncienue — mpenennos
nocienoBarenbHocTei. [Ipenen ¢ynkmuu Ha OeckoneunHoctu. [lpenen ¢ynkuuum B Touke. [Ipupamienue
aprymenra. [lpupamenue ¢ynkmun. 3amaun, NOPUBOAAINME K IOHATHIO Npom3BomHOoW. OnpenencHue
MIPOU3BOJHOMN. AITOPUTM OTBICKaHUS IIPOU3BOIHON

[IpakTuueckoe 3anarue

Tema 6.2
IIpou3BogHbIE CYMMBI, Pa3HOCTH
MPOU3BEICHUS, YaCTHOTO

Copepxanue yaeOHOTO MaTepuaa

Dopmyisr muddepenupoanust. [Ipasua muddepeHnnpoBaHus

Tema 6.3

IIpousBoaHbie
TPUTOHOMETPUYECKUX  (YHKIHUIL.
IIpousBogHas crioxxHO# QyHKIUH

CopepxaHue yueOHOTO MaTepuaa

Omnpenenenne ciaoxHoi (yHkuuu. IIpousBonHas TpuroHomerpuyeckux (QyHKmuid. IlpousBomHas croxHOM
GbyHKIIH

Tema 6.4
Tlonstre o HETMPEPHIBHOCTH
¢byHkuuu. MeTon HHTEpBAIOB

Copeprxanue yueOHOTO MaTepuana

IMonstne HempepbiBHOH ¢yHKIMK. CBoiicTBa HenpepblBHOH (yHKIMH. CBS3b MEXIy HENpPEpBIBHOCTHIO U
i depeHIpyeMOoCThI0 QYHKIMH B TOYKE. AJITOPUTM PEIICHHS] HEPAaBEHCTB METOIOM HHTEPBAJIOB

Tema 6.5
T'eomerpuuecknit u  Qusnyeckuit
CMBICJT TIPOM3BOIHOM

Cozepxxanue yueOGHOro MaTepuania

I'eomeTpuvecKkuii CMBICI MPOM3BOAHON (DYHKIIUH — YIIIOBOH KOA(PQHUITEHT KacaTeabHOH K rpaduKy GyHKIUH B
TOYKE. YpaBHEHHE KacaTeNbHOH K TpaduKy (QYHKIHHA. AJNTOPUTM COCTABJICHHUS ypaBHEHHs KacaTeNbHOH K

rpaduxy pyHrH y=f(X)

Tema 6.6
PuU3n4ecKUil CMBICIT POU3BOIHON B
MpoQeCcCHOHATBHBIX 3aauax

Cozepxanne yueOGHOTo MaTepuana

Om3nuecknit (MEXaHHYECKHI) CMBICI IPOU3BOTHON — MTHOBEHHAs! CKOPOCTH B MOMEHT BpeMeHH t: v = S’ (t)

[IpakTHueckoe 3anaTue

Tema 6.7
MoHoToHHOCTE  (yHKIMH. ToYkH

Copeprxanre yaeOHOTO MaTepurana

Bospacranue u yObiBaHMe (DYHKIIMH, COOTBETCTBHE BO3PACTAHUS M YOBIBaHUS (YHKIMH 3HAKY MPOW3BOIHOM.

JKCTpeMyMa [MoHsTHE MPOM3BOJHOM BEICIIETO MTOPSAKA, COOTBETCTBHE 3HAKA BTOPOH IPOU3BOIHOI BBITYKIOCTH (BOTHYTOCTH)
GyHKIME Ha OoTpes3Ke. 3amaun Ha MAKCHMyM W MHUHUMYM. [IoHSATHE acHMNOTOTHI, CIIOCOOBI MX OMpENeTICHHS.
Anroput™ mccrenoBanus GYHKIUH W TOCTPOSHHS ee rpaduKa ¢ IOMOMIBI0 MPOM3BOAHON. J[poOHO-NHHEHAS
GbyHKIUS

Tema 6.8 Coneprkanue yaeOHOTO MaTepHaia

HccnenoBanne GbyHKumit u

MOCTpOeHUE TPadHKOB

HccnenoBanne GyHKIMM HA MOHOTOHHOCTD U ITOCTPOCHHUE TPAPHKOB.

l_[paKTH'-leCKOG 3aHATHUEC

Cozepxxanne yueGHOTO MaTepuana

OK-04, OK-
05, OK-06,
OK-07
JIP 01
JIP 07
K 1.1
K 1.4
IK1.9
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Tema 6.9 HawubOomnbiee u

HaxoxneHue HamOOJBIIETO M HAMMEHBLIEro 3Ha4eHMH (YHKIMH, NOCTPOCHHE TPa(UKOB MHOTOUICHOB C

HaMMEHbIIee 3HaYeHHs (PyHKINN HCTIOb30BAHMEM allapaTta MaTeMaTHIECKOT0 aHaIn3a 2
Tema 6.10 IIpodeccnonanbHO-opHEeHTHPOBAHHOE COAepKaHUe (CoAep:KaHNe NPHKJIATHOTO MOLYJIs)
Haxoxnenue ONTHMabHOrO | HamMenbluee u Hanbosbliee 3HaUeHHE QYHKIMN
pe3ynpTara C MOMOIIBIO | [IpakTHUECKOE 3aHATHE 6
NpOU3BOJHOX B TPAKTHYECKUX
3amadax
Tema 6.11 Coneprkanue yaeOHOTO MaTepHaia
Pemenne 3amay. Ilpomssommas | @opmyisl u npasuia auddepenuuposanus. McenenoBanne GpyHKIuMiT ¢ TOMOIIBIO Npor3BoAHOI. HanGomnbliee
(yHKINY, ee IPUMEHEHUE U HaHMEHbIlee 3HaYeHHU QYHKLIUH 2

KonTponsHas pabora
Pa3znesn 7. MHOrorpaHHMKH U TeJla BpallleHUs 46
Tema 7.1 Copeprxanue yueOHOTO MaTepuaa
Bepmunsl, pebpa, rpanu | [Tonstre MHOTOTrpaHHMKAa. Ero sjaeMeHTHI: BepiiuHbBI, pebpa, rpand. Jmaronams. Ceuenue. Brimykisie u
MHOTOTpaHHHKA HEBBITYKJIbIe MHOTOTPAaHHUKH

IIpakTHyecKoe 3aHATHE 4
Tema 7.2 ConepkaHue yueOHOTO MaTepuaa
TIpu3sma, ee cocraptiomue, | [Tonstue mpusmel. Ee ocHoBaHus 1 GokoBBIe rpanu. Beicota nmpu3mel. [psimas i HakimoHHas npusMa. [IpaBunbHas
ceuenue. Ilpsamas u mnpaBuibHasg | npusma. Ee ceueHue
MPU3MBI 2
Tema 7.3 Copeprkanue yueOHOTO MaTepuana OK-01, OK-
Mapannenenunen, ky6. Ceuenue | [apamienenuiesn, CBOMCTBA MPAMOYTOIBHOTO TApaIesenunena, Kyo. Ceuenne Kyba, mapauienenunena 02, OK-03,
Ky0a, maparenenumnena OK-04, OK-

2 05, OK-06,
Tema 7.4 Copeprxanre yaeOHOTO MaTepurana OK-07,
IImpamuma, ee cocrapnsromme, | [Tupamuzaa u ee 3aeMenTsl. Ceuenne nupamubl. [IpaBuiibHas mupaMua. Y cedeHHas mupamuia JIP 06, JIP
ceyenue. [IpaBuibHas mHHpaMuIa. 13,
VcedeHHas THpamMuia 2 k1.1
Tema 7.5 ConeprxaHue yueOHOTO MaTepuaa IIK 1.4
bokoBag wm monHas MOBEPXHOCTH | ILnomaas GOKOBOMW M IIOJHOM MOBEPXHOCTH PU3MBI, THPAMUJIBI 1IK1.9
TIPU3MBI, TTHPAMHALBI 2
Tema 7.6 ConeprxaHue yueOHOTO MaTepuaa
Cummerpust B kyOe, | CHUMMeTpHsI OTHOCHTENBHO TOYKH, TPAMOH, IIockocTd. CHMMeTpusi B Kybe, Mapajiesenumnese, Ipu3Me,
napauiesenurnesne, IPHU3ME, | mHpaMuIe 2
MHpaMHIe
Tema 7.7 IIpodeccnonaibLHO-OPHEHTUPOBAHHOE coAepKaHue (coaep:kaHue NPUKJIATHOr0 MOAYJIs)
[Ipumeps! cuMMeTpuit B mpodeccun CuMMeTpus B IPUPOJE, apXUTEKType, TEXHUKE, B OBITY
6

HpaKTI/I‘IeCKOG 3aHATUC
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Tema 7.8
IIpaBuiibHBIE MHOTOTPaHHUKH, WX

CopeprkaHue yueOHOTO MaTepuana

ITonsatue MPaBUJILHOTO MHOI'OrpaHHUKA. CaoiicTBa MpaBUJIbHBIX MHOT'OTPAHHHUKOB

CBOMCTBa IIpakTuueckoe 3aHATHE 2
Tema 7.9 CopeprkaHue yueOHOTO MaTepuana
Humuanp, ero  cocrapmsromue. | [unuaap u ero snemeHTsl. CedeHue WMHAPA (IapajuielIbHOe OCHOBAHHUIO M OCH). Pa3BepTka HMITHHAPA
Ceuenune HUIMHAPA 2
Tema 7.10 IIpodeccnonabHO-0PHEHTUPOBAHHOE COlePKaAHME (COAePKAHHME IPUKJIATHOT0 MOY.JI5)
Konyec, ero cocrapysrome. | Konyc m ero osmemeHTel. CedeHnme KoHyca (HapajielbHOE OCHOBAHHMIO M IIPOXOMSINEe depe3 BEepIIUHY),
CeueHue KoHYyca KOHHYECKUe ceueHus. Pa3BepTka KOHyca
KomOunHupoBaHHOE 3aHITHE 4
Tema 7.11 Coneprkanue yaeOHOTO MaTepHaia
YceueHHbIN KOHYC. Ceuenue | Vceuennslit koHyc. Ero o6pasyromas i Beicota. CeueHHe yCeYeHHOTO KOHyCa
YCEUSHHOT0 KOHyca 2
Tema 7.12 Copeprkanue yueOHOTO MaTepuana
ap u chepa, ux ceyeHus [ap u chepa. Bsanmuoe pacnosnoxenue chepsl u miockoctu. CedeHue mapa, chepbl
2
Tema 7.13 Copeprxanue yueOHOTO MaTepuana
IMonsatne 06  obbeme  Tena. | Ioustre 06 06beMe Terma. O6beM Kyba W MPAMOYTOJNBHOTO Tapaienenunena. O0beM NPU3MbI U [HIHHIPA.
OrHoulteHne 065eMOB NNOJOOHBIX Tel | OTHOIIEHHE 06HEMOB TTOJOOHBIX TeNl. [ €OMETPUUECKHI CMBICI ONPEIETUTENS 3-T0 TOpsaKa 4
Tema 7.14 Copeprxanue yueOHOTO MaTepuana
OOBEeMBI U IO TTOBEPXHOCTEH 2
- O06bemb! mupamMuas! 1 KoHyca. O6beM mapa. [lnomanyu moBepxaocTel Ten
Tema 7.15 Copeprxanre yueOHOTO MaTepuraa
KoMmOuHaIMyu MHOrOrpaHHUKOB ¥ | KoMOWHAIINM reOMETPUYECKHX TEI
TeJ BpaLICHUS [pakTHyeckoe 3aHsATHE 4
Tema 7.16 Copeprxanre yaeOHOTO MaTepurana
I'eomeTpuueckne KkoMOMHaIMU Ha | Hcrmons3oBaHne KOMOMHAIMH MHOTOTPAHHUKOB ¥ TEJI BPAIIEHHS B PAKTUKO-OPUEHTHPOBAHHBIX 3aa4ax
MPaKTHKe [pakTHyeckoe 3aHsATHE
4
Tema 7.17 ConeprxaHue yueOHOTO MaTepuaa
Pemenne 3amau. Muororpanaukn B | OGbeMBbI U TUIOMIAAN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAICHUSI
Tella BPaILCHUS KontponsHas pabora 2
Pa3nen 8. IlepBooOpa3znasi pynkuum, ee npuMeHeHue 14 OK-01, OK-
Tema 8.1 Coneprkanue yaeOHOTO MaTepHaia 02, OK-03,
IepBooGpasuas dynkiuu. [IpaBuna | 3ajaqa 0 BOCCTAHOBICHWM 3aKOHA JBWDKCHWS 110 W3BECTHON CKOPOCTH. IIOHSTHE HHTCTPHPOBAHHMS. OK-04, OK-
HaXO0X/EHHS NepBOOOPa3HBIX O3HakOMIJIEHHE C TIOHATHEM HWHTETpaja W mepBooOpazHoi misi ¢pyHknmu y=f(x). Pemenue 3amau Ha CBS3b 05, OK-06,
HepBOOOPa3HOH U ee MPOM3BOIHOM, BEIYHCIICHHE epBOOOpa3HO [t naHHOH (yHKumu. Tabmuna popmyn ams OK-07, JIP
HaxO0XKJCHHs epBooOpasHbIX. M3ydeHne mpaBuiia BHIYUCICHHS TEPBOOOpa3HON 13
[TpakTuueckoe 3aHsATHE 4 fIK11
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IIK 1.4

IIK1.9
Tema 8.2 ConeprkaHue yaeOHOTO MaTepHaia
IInomans KPUBOJIMHEHHOM | 3amaud, NMPUBOJSINNE K TOHSITHIO ONpENCICHHOrO HHTErpaja — O BBIYMCICHHH IUIOLIAAN KPHUBOJIMHEHHON
tpanenun. ©Dopmyna HeroToma — | Tpamnermu, o iepeMenieHn# TOUKH. [IOHATHE ONpeIeEHHOT0 HHTErpana. ['eoMeTpHIecKuii U pU3HIECKUI CMBICIT
Jleiiouuma omnpexenenHoro uarerpana. ®opmyna Hetotona— JlefiOnuma
2
Tema 8.3 ConeprkaHue yaeOHOTO MaTepHaia
Heonpenenennniii u onpenenenuslii | IToHsTHE HEONPEIEIEHHOTO HHTErPaja
HHTETPAIIBI 2
Tema 8.4 Coneprxanue yueOHOTO MaTepuaa
Tlonsarue 00 onpeesiecHHOM | ['eoMeTpuuecKkuii CMbICI ONPEIeIEHHOTO HHTerpaa
HUHTETpaje Kak omanu | IIpakTHdecKoe 3aHsITHE 4
KPHUBOJIMHEHHOH Tpamnenuu
Tema 8.5 IIpodeccrnoHa/ILHO-OPHEHTUPOBAHHOE cOAepkaHue (coaep:KkaHue NPUKJIATHOT0 MOAYJIs1)
OrpeneneHnbli MHTETPA B XKU3HU T'eometpraeckuii cmplic onpeaeneHHoro uarerpana. ®opmyna HetotoHa - JleiibHuIa.
Pemrenne 3aiad Ha MpUMeHeHNe MHTETpajia sl BRIYUCICHHS (PM3NYECKUX BEJIMYHH U IUIomanei
IIpaxTudeckoe 3aHsTHE
4
Tema 8.6 Coneprxanne yaeOHOTO MaTepuana
Pemenne 3amau. IleppooOpasnas | IlepeooGpasnas GyHKimu. [IpaBuia HaxoxeHUs epBooOpasHbIX. Ee npumeneHne
(GyHKIMY, ee TPUMEHEeHUE KourposbHas padora 2
Pazgen 9. Crenenu u kopau. CreneHHasi pyHkuus 16
Tema 9.1 Copnepxanne yaeOHOTO MaTepuana
Crenennas GyHKuus, ce cBoiicTa IoHsTHE KOPHS N-0}i CTENEHH U3 NeficTBUTeNbHOro yncia. Pynkuun y = V/X ux cpoiicTa u rpaduku. CBoiicTa OK-01
. '
KHOpH}I n-oi CTereHn A 0K-02,
paKTUYECKOe 3aHATHE OK-03,
Tema 9.2 Coneprxanne yueOHOTO MaTepuaa OK-04
IIpeoOpasoanne  BeipakeHuil ¢ | [IpeoOpasoBaHue UPPAMOHAIBHBIX BEIPAKEHHUH TP
KOPHSIMU N-Oi CTEIIeHU 4 JIPJULLT
Tema 9.3 CopnepxaHue yueOHOTO MaTepuana JInm OK-
CaolicTBa CTENEHH C PallMOHANBHBIM | [TOHsATHE CTENEHH C JIIOOBIM PAMOHATBHBIM MoKasaresneM. CTeneHHble QyHKIMH, UX CBOUCTBA U TpadUKu 05, OK-07
W JCUCTBUTCIBbHBIM ITOKA3aTCIAMHA
2

Tema 9.4

CopneprkaHue yaeOHOTO MaTepHaia
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Pewenue UppaloOHAIbHBIX
YpaBHCHUI U HEPABEHCTB

PaBHOCHIIBHOCTB HPpPALIMOHANIBHBIX YPAaBHEHUH U HEpaBEHCTB. MeTo bl UX pelleHus. Penenne nppanyoHaibHbIX
YPaBHCHUI U HEPABEHCTB

4
Tema 9.5 ConeprkaHue yaeOHOTO MaTepHaia
Crenenn u xopuu. Crenennas | OnpezeneHue cTENEHHON QyHKIMU. MCOIb30BaHUE ee CBOMCTB NP PEIICHHN YPABHEHHUI 1 HEPABEHCTB
byHKIHS 2
Konrpomnshas padora
Pazpnea 10. Iloka3arenbHast pyHKIUS 18
Tema 10.1 ConeprkaHue yaeOHOTO MaTepHaia
IokaszaTtensHas  QyHKUuA, ee | CreneHs C IPOM3BONILHBIM AeHCTBUTENBHBIM MOKa3aTeneM. OmpeieieHue mokasaTeIbHO (pyHKINH, ee CBOHCTBA
cBoifcTBa n rpaduK. 3HAKOMCTBO C IpPUMEHEHHMEM IIOKa3aTelNbHOH (YHKIUH. PelleHHe NoKa3aTeNbHBIX ypaBHEHHH
(hyHKIHOHATBHO-TPaQUIECKUM METOIOM
4 OK-01,
Tewma 10.2 Coneprxanue yaeOHOTO MaTepuana OK-02,
Pemenne MMOKa3aTC/IbHBIX | PemieHue moka3aTeNbHBIX YpPaBHEHMH METOJIOM YpaBHMBAHMs IIOKa3aTeleld, METOJOM BBEIEHHUS HOBOMU OK-03,
YpaBHEHUI U HEPABEHCTB HepeMEeHHO, (QYHKIMOHATEHO-TpapIIeCKM MeToIoM. Pemenne nokazaTenbHbIX HEpaBeHCTB OK-04,
IIpakTnueckoe 3aHsATHE 8 OK-05,
Tema 10.3 Copnepxanue yaeOHOTO MaTepuana OK-07,
Cucremsl MOKa3aTeNbHBIX | PemreHne cucTeM MmokasaTeNbHBIX YPaBHEHUI JIP 13
ypaBHECHUI 4
Tema 10.4 Copnepxanue yaeOHOTO MaTepuana
Pemenne 3amau. IlokasarenpHas | PelneHue MOKa3aTeibHBIX YPaBHCHHH METOOM YpaBHHBAHHUS IOKa3aTelied M METOJOM BBEACHUS HOBOM
GbyHKIMSA nepeMeHHoil. PenreHne mokasaTenbHBIX HEPaBEHCTB
KonTpomsHas paboTta 2
Pazpneu 11. Jlorapudgmsl. Jlorapudpmudeckas gpyHkuus 24
Tema 11.1 Copnepxanne yaeOHOTO MaTeprana OK-01
Jlorapudm uyucna. Jlecsatuunblii u | Jlorapudm uncia. JIeCATHYHBIN M HATYPATBHBIN JTOTrapU(MBI, YHCIIO € OK-OZ’
HaTypalbHbIH JIorapu(MbI, YUCIIO € '
4 OK-03,
OK-04,
Tema 11.2 Coneprxanne yueOHOTO MaTepuana OK-05
Caoiictea norapudmos. Onepauus | Csoiictsa norapudmos. Oneparust JJorapuGMUpOBaHUsL. OK-O?Y
norapuMupoBaHus 4 PO,
Tema 11.3 Coneprxanue yueOHOTO MaTepuaa JIP 06,
Jlorapudmuyeckas  ¢yHkius, ee | Jlorapudmuueckas GyHKIHS U €€ CBOUCTBA K 1.1
CBOICTBa 4 1IK 1.4
Tema 11.4 CopnepxaHue yueOHOTO MaTepuana TIK1.9
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Pemenne norapupmuyeckux | ITonsrue norapudmuueckoro ypaBHeHus. Omnepanus HOTEHIMPOBaHWA. TpH OCHOBHBIX METOZA pELICHUS
YpaBHEHUH U HEPABEHCTB Jorapu(MUUCCKUX YpaBHEHHI: (QyHKIMOHAIBHO-TpaUUeCcKuil, METOA IOTEHIMUPOBAHUS, METOJ] BBEICHUS
HOBOI1 mepemeHHOH. JlorapudmMuyeckre HepaBeHCTBA 4
Tema 11.5 ConeprkaHue yaeOHOTO MaTepHaia
CucreMsl norapupMUIECKUX | AJIFOPUTM PELICHHS CHCTEMbI YPaBHEHUH. PaBHOCHIIBHOCTD JIOrapu()MUYECKIX YPABHEHUN H HEPABEHCTB
ypaBHEHHH Kom6unupoBanHoe 3aHsATHE
2
Tema 11.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAepPKAHHUE (COAep:KaHNe NPHKIATHOTO MOAYJIs1)
JlorapugMsl B pHUpOIe U TEXHHUKE IIpnmenenue norapudma. Jlorapudmudeckas cnimpais B npupoze. Ee MmaTematinueckue cBoiicTBa
IIpakTndeckoe 3aHsATHE
4
Tema 11.7 Coneprxanue yaeOHOTO MaTepuana
Pemenue 3anmau. Jlorapudmsl. | Jlorapupmudeckast GyHkuus. Pernenue npocTedumx JorapuMUIecKux ypaBHEHHI
Jlorapudmmueckast GpyHKINSL KonTtposbhas padora 2
Pazpnes 12. MHoxkecTBa. DJIeMEHThI Teopuu rpados 10
Tema 12.1 Copnepxanue yaeOHOTO MaTepuana OK-01,
MmuosxecTBa Tonstue muOXecTBa. [logMHOXKecTBO. Onepanyuy ¢ MHOXKECTBAMHU OK-02,
KoMOMHUPOBAHHOE 3aHSATHE 2 OK-03,
Tema 12.2 IIpodeccrnoHa/ILHO-OPHEHTUPOBAHHOE cOAepkaHue (coaep:KkaHue NPUKJIATHOT0 MOAYJIs1) OK-04,
Orepanuu ¢ MHOXKECTBAMH Omnepanuu ¢ MHOXKeCTBaMU. Pemienue npukiragHeIx 3a1a4d OK-05,
IIpakTHueckoe 3aHsATHE OK-07 JIP
2 09, JIP 13,
Tema 12.3 Coneprxanne yueOHOTO MaTepuaa K11
T'padsr Tlonsartue rpada. Cesa3HBII rpad, AepeBo, MUK rpad Ha IIOCKOCTH K 1.4
IpakTuyeckas paborta 4 1IK1.9
Tema 12.4 Coneprxanue yueOHOTO MaTepuaa
Pemenne  3amau.  MmuoxkecTBa, | Omepanun ¢ MHOKecTBaMu. OmHCaHUe PeaNbHBIX CHTYalUil C MOMOIIBI0 MHOXecTB. [Ipumenenue rpados
I'padsl 1 UX IpHMEHEHNE pelIeHHIo 3a1ad
KoHnTponsHas pabota 2
Pazgeun 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BepPOSITHOCTEI 26 OK-01
'
Tema 13.1 Coneprxanne yueOHOTO MaTepuaa OK-02,
OcHOBHBIE moHATHS | [lepecTaHOBKY, pa3MeIIeHHUs], COUCTAHMSI. 0OK-03,
KOMOHHATOPHKH 4 OK-04,
OK-05,
Tema 13.2 CopnepxaHue yueOHOTO MaTepuana
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CoObiTHE, BepOSATHOCTH COOBITHSA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CyMMBI COOBITHH. Y CIOBHAs BEPOSITHOCTb. OK-07
CrnoxeHue U YMHOXXEHHE | 3aBHCHUMBIE U He3aBUCHUMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH MPOU3BEICHHS COOBITHH. JIP 09
BEPOSTHOCTEH IIK1.1
4 1IK 1.4
1IK1.9
Tema 13.3 IIpodecconaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAePKAHUE IPHUKJIATHOIO MOLYJIs)
BeposaTHOCTh B podheccHOHaNbHBIX | OTHOCHTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ yCcTONYMBOCTH. CTaTHCTHYECKOE OMPEECHUE BEPOSITHOCTH.
3aadax OmueHka BEpOSTHOCTH COOBITHS
IIpaxkTudeckoe 3aHsTHE
4
Tema 13.4 Conepxanue yaeOHOTO MaTeprana
JluckpeTnas ciy4aiiHas BenW4MHA, | Bunel ciydaiiHbix BenwuuH. OTnpeleieHHe JAUCKPETHON CIIydailHOW BEJNMYUHBL 3aKOH paclpelesieHHs
3aKOH €€ pacrpeCICHUs JCKPETHOM CITy4aliHOM BEMM4IMHBI. Ee UnCI0BbIE XapaKTEPUCTUKH
4
Tema 13.5 Copnepxanue yaeOHOTO MaTepuana 4
3amaun MaTeMaTH4eckoi | BapuarmouHbIi psi. [lomuroH actor u rucrorpamma. CTaTHCTHYIECKHE XapaKTePUCTHKH Psiaa HaOIIF01aeMbIX
CTAaTUCTUKHI JTaHHBIX
Tema 13.6 IIpodeccnoHa/ILHO-OPHEHTUPOBAHHOE cOAepKaHue (colep:KaHue NPUKJIATHOT0 MOAYJIs1)
CocraBnenne Tabmui ¥ JauarpamM | [lepBuynas 0OpabOTKa CTATHCTHYECKHX NaHHbIX. ['paduueckoe ux mpeacraBiende. Haxosk[IeHHE CpeIHHX
Ha IIPaKTUKe XapaKTePHUCTHK, HAOIIOAaeMBIX JaHHBIX
IIpaxkTudeckoe 3aHsTHE
4
Tema 13.7 ConeprxaHue yueOHOTO MaTepuaa
Pemenne 3a1ad4. OnemeHTHl | DneMeHTh KOMOUHATOPUKA. COOBITHE, BEPOATHOCTD COOBITHs. CIIOKEHNE M YMHOKEHHE BEPOATHOCTE!
KOM6I/IHaTOpI/IKH, CTAaTUCTHUKH n KQHTp()J'[],Ha;[ pa60Ta
TEOPHH BEpOSTHOCTEH 2
Paznen 14. YpaBHeHus] H HepaBeHCTBA 26
Tema 14.1 Copeprxanre yaeOHOTO MaTepurana gi_gi’
PaBHocunbHOCTE  ypaBHeHMH M | PaBHOCWJIBHOCTH ypaBHeHHMH M HepaBeHCTB. Ompenesnennsi. OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX TIEPEXO/aX B OK:OSY
HEpPaBEHCTB. Ob6mue  MeToAbl | ypaBHEHHAX W HepaBeHCTBaX. OONIME METOJBI PEIEHHs YPABHEHHMIA: MEPEXoa OT paBeHCTBA (DYHKIMHA K OK-0 4'
peleHns PaBEHCTBY apryMEHTOB AT MOHOTOHHBIX (DYHKIIMH, METOZ pa3JIOKEHHS Ha MHO>KUTEIH, METO/ BBEJICHHS HOBOI 4 OK- 05'
NIepeMeHHOH, (YHKIMOHATEHO-TpapHIECKHI METOT 0K-0 6’
Tema 14.2 Coneprkanue yueOHOro MaTepuaia OK-O7’
Ipapuyeckuit  meron  pemenus | O6uMe METOIbI PEIIEHHUS HEPABEHCTB: MEPEXOJ OT CPABHEHHUs 3HAYEHHN (YHKIMN K CPABHEHHIO 3HAUYEHHMIA JIP 061
YPaBHEHUH, HEPABEHCTB apryMeHTOB M1 MOHOTOHHBIX (YHKIMH, METOJl HHTEPBAIOB, (YHKIHOHAIBHO-Tpaguueckuii Meron. K11
['paduyeckuii METO/ pelIeHus ypaBHEHHI 1 HEPaBEHCTB TIK 1.4
4 IIK1.9

Tema 14.3

Cozepxanne yueOGHOr0O MaTepuana
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VYpaBHenuss u  HepaBeHcTBa ¢ | Ompenenenue Mmomyns. Packpeite Monyns mo ompeaeneHuio. [Ipocreiimme ypaBHEHHS M HEpaBEeHCTBA C
MOJIyJIeM MoyieM. [IpumeHeHne paBHOCUIIBHBIX IIEPEXO00B B OIPE/ICICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOLyJIEM
4
Tema 14.4 CopeprkaHue yueOHOTo MaTepuaa
VpaBHeHus W HepaBeHCTBAa C | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiiie ypaBHEHUS U HEPaBEHCTBA C TapaMeTpoOM
napameTpaMu 4
Tema 14.5 IIpodeccnonanbHO-opHEeHTHPOBAHHOE COAepKaHUe (CoAep:KaHNe NPHKJIATHOTO MOLYJIsl)
CocrasieHue u peuenue | PerreHue TeKCTOBBIX 3a/ad MPO(ECCHOHATEHOTO COAEPKAHMS
npodhecCHOHANTBHBIX 3amad ¢ | IpakTHYeCcKUE 3aHATUS
TIOMOIIbI0 YPaBHEHUI 8
Tema 14.6 Coneprkanue yaeOHOTO MaTepHaia
Pemenne 3amau. VYpasHenma u | OOIrre METOABI PEIICHHs YpaBHEHHI. YpaBHEHHUS U HEPABEHCTBA C MOIYJIEM U C TTapaMeTpaMu
HEpPaBEHCTBA
2
[IpakTuueckoe 3aHATHE
CamocrosTeabHas pa6oTa 12
KouncyasTanus
IIpomexyTouHas arrecTanus (JK3aMeH)
Bcero: 300

1100 munom y’-l€6H020 3aHAMUSL OIS ueﬂeﬁ Hacmosauezo ()OKymeHma noHumaemcst munojiocus y‘£€6Hle 3AHAMULL:

Kon

g wWNEO

Bua 3ansatuii

BBoaHoe yueOHOe 3aHsATHE

VYaeGHOe 3aHATHE 110 N3YIEHHIO U IIEPBUYHOMY 3aKPEIICHHIO MaTepHana

Y4eOHoe 3aHATHE 110 3aKPETUICHUIO 3HAHUH 1 cIT0oc000B AeHCTBUI

Y4eOHoe 3aHATHE KOMIUIEKCHOTO MPUMEHEHHS 3HAHUH B CIIOCOO0B NISHCTBHIA
VYue6GHoe 3aHATHE 110 0000IIEHHIO ¥ CHCTEMaTH3aIUY 3HAHUH 1 CIIOCO000B AeicTBHI
VYueGHoe 3aHsATHE 110 POBEpKe, OLICHKE U KOPPEKIMHU 3HAHUH U CIIOCO0O0B JIeicTBHit
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3. YeaoBus peajim3aliy NporpaMMsl 0011e00pa3oBaTe1bHOM M CIMIIIHHBI

3.1. JIas peaqiM3auuy NporpaMmbl JUCHMILUIMHBI JOKHBI OBITH NPEIyCMOTPEHBI CIeIyIOIIHe ClelHaIbHbIe TOMEIIeHHUs:
Peanuzanust mporpaMMbl TUCIUILTHHEI TpeOyeT HaM4usl yaeOHOro KaOWHeTa MaTeMaTHKH.
ObopynoBaHue y4eOHOTO KaOHHeTa:

- MMOCAJI0YHBIC MECTA TI0 KOJTHMIECTBY O0YJAIOIIAXCS;

- pabouee MecTO peNoaaBaTeIIs;

- KOMILIEKT y4eOHO-HarISAHBIX TOCOOHIA;

- KOMILIEKT 3JICKTPOHHBIX BUICOMATCPUATIOB;

- 3a7aHKs U1 KOHTPOJIBHBIX paboT;

- MPOeCCHOHATFHO OPUCHTUPOBAHHbIC 33 JaHUS;

- MaTepHabl 3K3aMeHa.

TexHuueckue cpecTBa 00yIeHHU:

- MIEPCOHANBHBIN KOMITBIOTEP C JTHIICH3HOHHBIM POTPaMMHBIM 00ECIICUCHHEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuoHHoe obecrieyeHUe 00yYeHHsI

1. OcHoBHbBIE TEYATHBIE HU3TaHuA

1.Maremaruka: yueOHuk/ bammakos M.U.- 2-¢ m3n;., crep. - M: KHOPVYC, 2019. (Cpennee mnpodeccroHanbHOe
o0pazoBaHue)

2.Martemaruka: anrebpa 1 Hayajla MaTeMaTHUECKOTO aHaIM3a, FeoMeTpHsl. AnreOpa U Hagajza MaTeMaTH4eCKOTo aHaIIH3a.
10-11 wmacc. Anmumos HI.A., Komsirun FO.M., TkaueBa M.B. u apyrue. - M: IIpocseruenue, 2022.

3.Maremaruka: aiarebpa U Hadyajda MaTeMaTHYeCKOro aHamu3a, reomerpus. ['eomerpus. 10-11 xmacc. Artanacsu JI.C.,
Byry3oB B.®., Kagomues C.b. u gpyrue. - M: I[Ipocsewenue, 2022.

4. Matemarnka: anreOpa W Hadana MaTeMaTHYeCKOro aHanmsa, reomerpus. 10—11 kmaccel. AnreOpa W Havaia
MaTreMaTHdeckoro aHaimmsa. B 2 4. Yacte 1: VYueGHuMK Ui ydamuxcs oOpa3oBaTeNBHBIX oOpraHu3anuii (6a30BEIi
yposens)/Mopakosuu A.I'., CemenoB [1.B.; Yacte 2. 3amayHuk A ydamuxcsi oOpa3oBaTeNbHBIX OpraHu3amuil (0a3oBBIi
ypoBeHb)/ Mopnkosud A.I". u npyrue; moa penakimeit Mopakosuua A.I'. - M: Muaemo3suHa, 2018.

6.Maremaruka: anrebpa 1 Hayajaa MaTeMaTHYECKOTO aHAIU3a, FeOMeTpHs. Anredpa M Hayala MaTeMaTHYEeCKOTO aHaIN3a.
10 xnace. Huxonsckuit C.M., [loranos M.K., Pemernukos H.H. u npyrue. - M: Ilpocsemmenue, 2021.

7.Maremartuka: anrebpa 1 Hayajla MaTEMaTHIECKOTO aHAIN3a, TeoMeTpHs. AJreOpa i Hadaaa MaTeMaTHYECKOTO aHAJIH3a.
11 xnacc. Hukonsckuit C.M., [ToranoB M.K., Pemernukos H.H. u apyrue. - M: IIpocseuienue, 2021.

8.Maremaruka: anrebpa u Hayalla MaTeMaTHYeCKOTO aHaim3a, reoMerpus. ['eomerpusa.10-11 wmacc. Iloropemos A.B.
Maremaruka: anreOpa W Hadajga MaTEeMaTHUECKOro aHanu3a, reomerpus. [eomerpus.10-11 xmacc. Iloropemor A.B. -
M: Ilpoceemenne, 2019.

9. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHUECKOTO aHanu3a, reometpus. ['eomerpus. 10 knacc. Anekcanapos A.Jl.,
Bepuep A.JL., Peokuk B.U. - M: [Ipocsenienue, 2021.

10. Maremaruka: anredpa 1 Hadaja MaTeMaTHYECKOTO aHann3a, reoMeTpus. ['eomerpus. 11 xmacc. Anekcannpos A.l.,
Bepuep A.JL., Peoxuk B.U. - M: [Ipocsemenue, 2021.

11. MaTtemaTnka: anreOpa W Hadala MaTeMaTHYeCKOTO aHamm3a, reomeTpus. 10 xmacc. Bepuep AJL, Kapm A.IL
NznatensctBo "IIpocBenienue".

12. Maremaruka: anreOpa W Hadana MaTeMaTHUECKOro aHammsa, reomerpus 11 wmacc. Bepmep A.JL, Kapm A.IL
NznatensctBo "IIpocBenienue".

13. Maremaruka: anredpa 1 Hayaja MaTEMaTHYECKOTO aHAJN3a, TeOMeTpusl. AnreOpa M Hadana MaTeMaTHIECKOTO aHaIn3a
(B 2 gactsx) (B 2 wactax). 10-11 kmacc. Yacte 1: Mopakosud A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; mox
penakuueit Mopakosuya AI'. "MOLl MHEMO3MHA".

14. Maremaruka: anrebpa i Hagajla MAaTEMaTHIECKOTO aHAIN3a, TeoMeTpHs. Airebpa i Hadana MaTeMaTHIECKOTO aHaJIH3a.
10 knacc. Mypasun I'.K., Mypasuna O.B. U3narensctBo "IIpocBemenue".

15. Maremaruka: anrebpa 1 Hadyaua MaTeMaTHIECKOTO aHAIN3a, TeoMeTpHst. AnreOpa M Hadaga MaTeMaTHUeCKOro aHaJIH3a.
11 xmacc. Mypasus I'.K., Mypasuna O.B. UznarensctBo "IIpocBemenue".

16. Maremaruka: anrebpa ¥ Havala MaTeMaTHYECKOTo aHaim3a, reomerpus. ['eometpusi. 10 wmacc. CmuphoB B.A.,
Cwmupnosa .M. "UznarensctBo "[IpocBemenue".

17. Marematuka: anreOpa ¥ Hayajlla MaTeMaTHYeCKOro aHaiuza, reomerpus. ['eomerpusa. 11 kmacc. CmupHOB B.A.,
Cwmupnosa V.M. UznarensctBo "IlpocBemenue".

18. Maremaruka. ['eometpus. 10 knace. Mepsnsik A.I'., Homuposckuii JI.A., [Tonouckuii B.B., SIkup M.C.; mox penakiuei
[Momonwsckoro B.E. M3narensctBo "lIpocsemieHue".

19. Matemaruka. ['eomerpus. 11 kimace. Mep3nsk A.I'., Homuposcknit [I.A., [Tononckuii B.B., SIkup M.C.; mon penakmmeit
[Momonsckoro B.E. "UznarensctBo "[IpocBenienue".

2. DJIeKTPOHHBIE U3IaAHUSI



1. Beepoccwuiickue uateprer-onumMmuapl. - URL: https://online-olympiad.ru / (zara o6paruenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIH.

2.Enunast koyuteKnust uppoBbIx 00pazoBarenbHbIX pecypcos. - URL: http://school-collection.edu.ru (nata obpamiesust:
08.07.2022). - TeKCT: 3IEKTPOHHBII.

3. UudopmanronHas cucremMa «EiHOE OKHO OCTyma K 00pasoBarebHbIM pecypcamy». - URL: http://window.edu.ru/
(mara oopamenus: 02.07.2022). - TekcT: 37eKTPOHHBIH.

4.HayuHas snektponHas 6ubnuoreka (HIB). - URL: http://www.elibrary.ru (nata obpauienns: 12.07.2022). - Tekct:
3JIEKTPOHHBIH.

5. OtkpoIThIil KOITEK. Matemaruka. - URL: https://mathematics.ru / (nara o6pamenus: 08.06.2022). - Tekcr:
3JIEKTPOHHBIH.

6.IToropum Matemaruky. - URL: http://www.mathteachers.narod.ru / (zara o6pamenus: 12.07.2022). - Teker:
3JIEKTPOHHBIH.

7.CrpaBOYHHUK [0 MaTeMaTHKe Uit mkonbHUKoB. - URL: https://www.resolventa.ru/demo/demomath.htm / (nara
obpamenust: 12.07.2022). - TekcT: 3J1eKTPOHHBIH.

8.Cpennsist MaTeMaTnueckas HHTepHeT mkona. - URL: http://www.bymath.net/ (mara o6pamenust: 12.07.2022). - Tekcr:
3JIEKTPOHHBIH.

9. ®enepanbHblii mopran «Poccuiickoe obpasosanue». - URL: http://www.edu.ru/ (mara o6pamenus: 02.07.2022). -
Texkcr: anektpouHblid. 10.DenepanbHblii IeHTP HHOOPMAIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL: http://fcior.edu.ru / (nara
obpamienus: 01.07.2022). - TekcT: 3JIEKTPOHHBIN
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KoHTpoJIb M OLeHKA Pe3ylbTaToB OCBOCHHS 00I1e00pa30BaTENbHON JUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 AMCLHMILIMHAPHBIC pe3yJIbTaThl, HAalpaBJIeHHbIe HAa (JOPMHUPOBAHHE OOIIMX U MPO(ECCHOHANBHBIX

4. KOHTpO.J'Ib H OLICHKA pe3yJbTaTOB OCBOCHUHA 06me06p330BaTEHbH0ﬁ AUCHUINJIMHBI

KOMIICTCHIINH 110 pasaeiiaM U TEMaM COAECPpIKaHUA yqe6H0r0 marepualia.

Oomas/npodeccuoHaIbHAs KOMIIETeHIUS

Paznen/Tema

Tun oueHoYHbIX MepoNpuATUs

OK 01. Beioupats criocoObl penieHus 3a1a4y
po¢ecCHOHATBHOM NeITeNbHOCTH IPUMEHUTEIBHO
K Pa3IUYHBIM KOHTEKCTaM

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,13,14,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1,3.2,3.3,3.4
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2

P 6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 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, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6

TectupoBanue

VYcerHbli onpoc

MatemaTuyeckuil JUKTaHT
WunuBuyansHas caMocTosiTenbHas padora
[IpencraBnenne pe3yabTaTOB MPAKTHICCKUX
pabor

3ammra TBOpYECKUX paboT

3amnmra HHAUBUAYaTIbHBIX TPOCKTOB
KonTponbsHas pabora

BrinonHeHune sK3aMeHaMOHHBIX 3a1aHu

OK 02. Hcrons30BaTh COBpEMEHHBIE CPEACTBA ITOMCKA,
aHanM3a U MHTepHpeTanuu nadopmanmm, u
UHGOPMAIMOHHBIE TEXHOJIOTHH JUIS BHIIOJHEHHS 3a1a4
npoheCCHOHAIBHOMN e TeIbHOCTH

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,16
P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Tems1 3.1,3.2,3.3,3.4
P4, Temn14.1,4.2,43,4.4,45,46,4.7,4.8,4.9,4.10,4.11
PS5, Temsr 5.1, 5.2
P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7,Temm 7.1,7.2,7.3,7.4,75,7.6,7.7,7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3,13.4, 13.5, 13.6
P 14, Temsl 14.1,14.2,14.3,14.4, 14.5, 14.6

TectupoBanue

YcTHBI onpoc

MaremMaTu4ecKuil JUKTaHT
WuauBunyansHas caMocTosiTenbHas padora
[IpencraBnenue pe3yabTaTOB NPAKTHUECKUX
pabor

3amuTa TBOpUECKUX paboT

3amuTa HHANBHIYATbHBIX TIPOSKTOB
KoHnTponbsHas pabora

BeImonHeHue 3K3aMeHalNOHHBIX 3a1aHui

OK 03. [TnanupoBaTh U peaar30BbIBATh COOCTBEHHOE
npo(eCCHOHANBHOE U IMIHOCTHOE Pa3BHUTHE,

Pa3INYHBIX )KU3HEHHBIX CUTYalUAX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

HpEIIPUHIMATENBCKYIO AEATEIBHOCTh B MPO(ECCHOHATBHOM
cdepe, HCIOTB30BaTh 3HAHHS 110 PUHAHCOBOH TPAMOTHOCTH B

P1,Temal.1,1.2,13,14,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temb1 4.1,42,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11

P 5, Temsr 5.1,5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9, 6.10, 6.11

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10,7.11, 7.12,7.13, 7.14, 7.15,
7.16,7.17

TectupoBanue

YceTHblii orpoc

MaremaTiueckuif AUKTaHT
WunuBuyansHas caMocTosiTenbHas pabora
IIpencraBnenue pe3ynbTaTOB MPAKTUIECKUX
pabor

3amuTa TBOpUECKUX paboT




P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7
P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temsi 14.1,14.2, 143, 14.4, 14.5, 14.6

3ammra HHANBUAYAJIbHBIX IPOEKTOB
KonrtponsHnas pabora
BeimonHeHne sK3aMEeHAIMOHHBIX 3aIaHUH

OK 04. Db dexTrBHO B3aUMOCHCTBOBATE M pabOTaTh B
KOJUICKTHUBE U KOMaH[e
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,13,14,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temb14.1,42,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9, 6.10,6.11
P7, Temn 7.1,7.2,73,7.4,7.5,7.6,7.7,7.8,79,7.10,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr19.1,9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6

P 14, Temnr 14.1,14.2,14.3, 14.4, 14.5, 14.6

TectupoBanue

VYcerHbli onpoc

MatemaTuyeckuii JUKTaHT
WuauBunyansHas caMocTosiTenbHas paborta
IIpencraBnenue pe3yabTaToOB NPAKTHUECKUX
pabor

3ammra TBOpYECKUX paboT

3amuTa MHANBHAYaJIbHBIX IIPOCKTOB
KonrtponpsHas padora

BeImonHeHne 3K3aMeHalNOHHBIX 3a1aHHi

OK 05. OcyiiecTBiATh YCTHYIO U IUCBMEHHYIO
KOMMYHHMKAIIHMIO HA TOCY/IapCTBEHHOM s13bIke Poccuiickoit
®Denepanmu ¢ yueToM 0COOEHHOCTEH CONMATBFHOTO U
KyJIbTYpPHOTO KOHTEKCTa

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,13,14,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Tems1 3.1,3.2,3.3,3.4
P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
PS5, Temsr 5.1,5.2

P 6, Temn 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,79,7.10,7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems 13.1,13.2,13.3,13.4,13.5, 13.6

P 14, Temnr 14.1,14.2,14.3,14.4, 145, 14.6

TectupoBanue

YcTHBI onpoc

MatemaTnyeckuii JUKTaHT
WuauBunyansHas caMocTosiTenbHas padora
[IpencraBnenne pe3yabTaTOB MPAKTHIECKUX
pabor

3amuTa TBOpUECKUX paboT

3anmra HHANBUAYAJIBHBIX TPOEKTOB
KoHnTponbsHas pabora

BoinonHeHne sx3aMeHallMOHHbIX 3aJaHUH

OK 06. [TposBAsATH Ipa’kAaHCKO-TIATPUOTHUECKYIO MTO3ULIMIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE MTOBE/ICHUE Ha OCHOBE
TPAAUIMOHHBIX 00IIEUeIOBEYECKUX IIEHHOCTEH, B TOM YHUCIIe
C YU4ETOM rapMOHHM3AIMH MEKHAIIMOHABHBIX U

P1,Temal.l,12,13,14, 15, 16

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 7.11, 7.12, 7.13, 7.14, 7.15,
7.16,7.17

P8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TectupoBanue

YceTHblii orpoc

MaremMaTH4eCcKUi JUKTaHT
VHauBHIyanbHas caMOCTOsITeNNbHAs paboTa
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Me)KpCHI/IFI/IOEnHLIX OTHOH.ICHI/II‘/’I, HpI/IMCHﬂTb CTaHI[apTBI
aHTI/IKOppyHHI/IOHHOFO IIOBCACHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

[IpencraBnenue pe3yabTaTOB NPAKTUIECKUX
pabot

3ammra TBOpYECKUX paboT

3anyra HHAUBUAYAIbHBIX IPOEKTOB
KonrtponrsHnas pabora

BrimonHeHne sK3aMeHAIMOHHBIX 3aJaHUH

OK 07. CozeiicTBOBaTh COXPAaHEHUIO OKPY>KaIOIIEH cpebl,
pecypcocOepexeHuto, MPUMEHATh 3HaHUS 00 U3MEHCHUU
KJIMMAaTa, TIPUHLHIIBI OEPEeKIMBOTO IPOU3BOJICTBA,

3¢ }eKTHBHO eHCTBOBATh B YPE3BBIYAMHBIX CHTYALUIX
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,13,14,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1,3.2,3.3,3.4
P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2

P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8,6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,79,7.10,7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 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, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6

TectupoBanue

VYcerHbli onpoc

MatemaTuyeckuil JUKTaHT
WunuBuyansHas caMocTosiTebHast paboTta
[IpencraBnenne pe3yabTaTOB MPAKTHICCKUX
pabor

3ammra TBOpYECKUX paboT

3amuTa MHANBHIYaJIbHBIX IIPOCKTOB
KonTponbsHas pabora

BrinonHeHune sK3aMeHaMOHHBIX 3a1aHu

IIK 2.1 ®opmupoBath OyXraiTepcKue IpOBOAKH IO YIETy
HCTOYHUKOB aKTHBOB OpPTaHM3allMH Ha OCHOBE pabovero
IUIaHa CYETOB OyXIalTepCKOro yuera

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

Pl,Temal.1,12,13,1.4,1.5,1.6

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temn14.1,42,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
PS5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5, 13.6

P 14, Temsr 14.1,14.2, 14.3,14.4, 14.5, 14.6

TectupoBanue

YcTHBI onpoc

MaremMaTu4ecKuil JUKTaHT
WuauBunyansHas caMocTosiTenbHas padora
IpencraBneHue pe3yIbTaToOB IPAKTHYECKUX
pabor

3amuTa TBOpUECKUX paboT

3amuTa HHANBHIYATbHBIX TIPOSKTOB
KoHnTponbsHas pabora

BeImonHeHue 3K3aMeHalNOHHBIX 3a1aHui
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