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PabGouass mporpamma y4eOHOW JMCHMIUIMHBI «MaremaThka» pa3paboTaHa Ha OCHOBE
tpeboBanmii  PI'OC  cpemnero  oOmero  oOpa3oBaHUs,  YTBEPKICHHOTO  IPUKA30M
Munnpocsemenust Poccum Ne 413 ot 17.05.2012 (¢ yuéroM u3MEHEHH, yTBEp)KIEHHBIX
[Tpuxa3zom Munucrepcrsa npocemieanst PO or 12.08.2022 Ne 732 «O BHeceHUM M3MEHEHHI B
(dbenepabHBIN TOCYIapCTBEHHBI 00pa30BaTENIbHBIM CTAHIAPT CPEAHETO O0IIEro 00pa3oBaHUMY),
denepanbHON 00pa30BaTENBLHONM MPOrPaMMBI CPEIHETO OOIIEro OO0pa3oBaHUs, YTBEPXKICHHON
[Tpukazom Munmnpocsemenus Poccun ot 18.05.2023 Ne 371, pacnopspkeHus: MUHIIPOCBEICHHS
Poccum  or 30.04.2021 Ne P-98 5 «O6 yrBepkaennun KoHuenmuu mnpenopaBaHus
00111€00pa30BaTENbHBIX JAUCHUILIMH C YY€TOM NpOo(ecCHOHATBFHON HAIpPaBICHHOCTH MPOrpaMM
cpemHero mpoeCCHOHANBHOTO O0pa3oBaHMs, pealn3yeMblX Ha 0a3e OCHOBHOTO OOIIIEro
oOpazoBaHus»; mnuchbMma JlemapramMeHTa TOCYJapCTBEHHOW TIOJIMTHKHM B cdepe CpeaHero
npodecCHoHATBHOTO 00pa3oBanus U npodeccnonanpHOro o0yueHuss Munmnpocsenienus Poccun
«O mnampaBineHun pexoMenpammit» or 1 wmapra 2023 r. Ne 05-592 (Pexkomenpmammu 110
peanm3anudu  cpegHero oOmero oOpa3oBaHHMA B IpelesiaX OCBOSHHS 00pa3oBaTeIbHOM
OPOTPaMMBl  CPEAHEr0  NPOPECCHOHAIBHOTO  O0pa3oBaHMs), METOJUKM  IPETOJIaBaHHs
00meo0pa3oBaTeIbHON TUCIMIUIMHBL «Marematuka» ¥ TMPUMEpPHOH paboyeil mporpamMMel
0011e00pa3oBaTeIbHOM JVCLIUTUINHBI «MatemaTtnka» ISt poQeCCHOHANBHBIX
00pa3oBaTeNIbHBIX OpraHU3aIMK, YTBEPKACHHBIX Ha 3acenaHnd CoBeTa MO OLIEHKE COAEPIKaHUS
M KauecTBa MPHUMEPHBIX pPadOYMX MporpaMM  OO0IIE00pa3oBaTENBHOTO M COLIMAIBHO-
TYMaHHTapHOTO IHMKJIOB CpeaHero mnpodeccuonansHoro obpazosanus ®I'BOY IO MPIIO,
nporokosn Ne 14 or 30.11.2022 1., ®denmepanbHOTO TOCYIApCTBEHHOrO 00pa3oBaTEIBLHOTO
craggapra (manmee — @DI'OC) mno cneumansHoctu 23.02.06 TexHuueckash SKCIUTyaTalus
MOJBMYKHOTO COCTaBa JKEJIE3HBIX JOpOr', 3aperucTpUpOBaHHBIA MpPHUKa30M MUHIIPOCBEIICHUS
Poccun ot 30.01.2024 N 55.

VYxkpynuennas rpynmna 23.00.00. — TexHrKa U TEXHOJIOTUN Ha3€MHOT'0 TPAHCIIOPTa

CrneuunansHocTh 23.02.06 TexHuueckast SKCITyaTalus MOoABUKHOTO COCTaBa JKEJIE3HbIX 10pOr

COCTABUTEJIN:

Kazumuposa H.M.— npenonasarens matematuku CI16 I'BITOY «Komemk MeTpornonuTeHa
Camcens }0.B.— npenonasarens matematuku CII6 ['BIIOY «Komiemx MeTponoauTeHa
CepukoBa M.I'.— nmpenogasarens marematuku CI16 ['BIIOY «Komnemx MeTpornonureHa

[Iporpamma paccMoTpeHa U OJ00peHa Ha 3aceJaHWU IPEIMETHO-IMKIOBOH KOMHCCHU
€CTEeCTBEHHO-HAYYHbIX AUCHUILINH, poTokoa Ne 3 ot 06.05.2026 r.



el

COJEPKAHME

[Tacmopt paboueit mporpaMMbl THCIATITAHBI
CrtpyKkTypa u coaep kaHre TACIUTUTAHBI
YcnoBus peanu3aiy JUCIIATLTHHE

KOHTpOJ'II: " OL€HKA PE3YyJIbTATOB OCBOCHUA JUCHUIIIIMHBL



1. O0mas xapakTepucTUKAa padouyeil mporpaMMbl 0011e00pa3oBaTeJIbHOM
TUCHMILTHHBI «MaTeMaTuka»

1.1. MecTO AMCUMILIMHBI B CTPYKTYpe 00pa30BaTelbLHON NMPOrpamMMbl
CIIO:

O6mieobpazoBaTeabHas JUCHUIUIMHA «MaTeMaThKay sIBIsSeTCs 0053aTeIbHOM
4acThi0  001Ie00pa3oBaTeIbHOTO IMKJIa 0Opa3oBaTeIbHONM  MPOTpaMMbl B
cootBeTrcTBHHU ¢ PI'OC 110 cnenuaabHOCTH

23.02.06 Texuuueckas AKCILTyaTalus MMOJIBUYKHOT'O cocTaBa
YKEJIE3HBIX JOPOT

1.2. lleqiu ¥ muIaHMpyeMble Pe3yJIbTAThI OCBOEHNS JUCHUILUIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanue IPOrpaMMBbl o011eo0pazoBaTenbHON JVCHUTLIHBI
«MareMaTnka» HampaBJI€HO Ha JIOCTHKEHHE pE3yJIbTaTOB €€ W3Yy4YEHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO ¢ yuderom mpodecCHOHATBHON
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHune AUCUUIIMHA uMeeT npu popmupoBanuu U pazButuu OK u

[K



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

O6mue!

JIuCunIIMHAPHbIE

OK 01 Bri6upats criocoOsr
[peLIeHuUs 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYA0II00HE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JICATCIBHOCTH
TEXHOJOTMYECKOM U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M|
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM cdepam mpodhecCHoHaATbHOMH]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH Y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopMyIHpoBaTh u
AKTyalM3upoBaTh MpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WIIHU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANNHA U
000OIICHHS;

- ONpeAeNATh  IeIu

MMapaMETPhl U KPUTCPHUU UX JOCTUIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIBHOCTH,

-BJIAJICTh METOIAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3ajaq; ymMeHue GOpMyITUPOBAThH ONPEACIICHUS, AKCHOMBI H
TCOPCMbI, MIPUMCHATH UX, IPOBOJAUTH JOKA3aTCIIbHLIC
pacCy>KICHHS B XOJI€ PEIICHUS 3a/1a4;

- YMETh OIEPUPOBATH MOHATHIMU: CTCIICHb YUCIIA, JTIOTapupM
YKCIIa; YMCHUE BBIOJIHATH BHIYMCIICHUE 3HAUCHUIA U
peoOpa30BaHus BBIPAKEHHIA CO CTEIICHSAMU H JIorapudmamu,
peoOpa3oBanus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETH OIIEPUPOBATH IIOHATUSAMU: PallMOHAJIBLHBIE,
MPpPalHOHAJIBHBIC, ITIOKAa3aTCIIbHBIC, CTCIICHHBIC,
lTorapupmMHUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMU: QYHKIUS, HETIPEPHIBHAS
(byHKIUS, TPOU3BOIHAS, IEPBOOOpa3Hasi, ONpeAeTICHHBIN
MHTETPA; yMETh HAXOIUTh MPOU3BOAHBIE TIEMEHTAPHBIX
(byHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
HpOCTGfIHIPIX cirydasax (bYHKIII/II/I Ha MOHOTOHHOCTB, HAXOIUTh
HauOOJIbIINME U HAMMEHbIINE 3HaYeHUsI (PYHKLINN; CTPOUTH
rpa UK MHOTOYJICHOB C HCIIOJIb30BAHKMEM aIlapara
MaTeMaTHYECKOTO aHalln3a; MPUMEHSTh MPOU3BOIHYIO TIPU
pEIIeHNH 3a7a49 Ha JBMKEHHUE; pelIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha HAaUOOJbIIINE U HANMEHBIITHE
3HAYCHUS, HA HAXO0XICHUE TIyTH, CKOPOCTH U YCKOPEHHUS;




- pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUU
PKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJICTh HABBIKAMH Y4eOHO-HMCCIIEI0BATEIbCKON U
[IPOEKTHOM NeSATEIbHOCTH, HaBbIKAMH pa3pellieHus
po0em;

- BBISIBJIIATH MPUYMHHO-CIICJCTBEHHBIE CBSI3U U
AKTyaJIM3UpOBaTh 3aJady, BBIJIBUTATh TUIIOTE3Y €€
[PEIICHNS, HAXOIUTh APTYMEHTBI JIJIS I0KA3aTeIbCTBA|
CBOMX YTBEPKJICHHIA, 5|

3a/laBaTh IMapaMeTpbl

KPUTEpPUU PELICHHUS;
- aHaIU3UPOBATh IIOJIYYCHHBIE B XOJ€ PpELICHHUS]]
3a7a4d pe3yJbTaTbl, KPUTHUYECKH OLEHUBATH UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTH 3HAHUA B IMMO3HABATCIILHYIO U

IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- yMETb MHTErpUpOBaTb 3HAHUA U3 Pa3HbBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUTaTh HOBBIE HJIE, npeJiaraTh
OpUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

)5 CIIOCOOHOCTD X HCIIOIL30BaHUsA B

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKEC

- YMETh OIEPUPOBATH MOHATHAMU: PAlMOHANbHAS (PYHKLH,
nokaszareiabHas QyHKIHS, CTeNICHHAA (yHKIIHS,
iorapudmuueckas QyHKIUS, TPHTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHble GYHKINN; YMEHUE CTPOUThH I'pauKu U3YyUEHHBIX
(yHKLMH, UCIIOJIB30BATh I'PaMKH MPH U3YYEHUH IIPOLIECCOB U
3aBUCUMOCTEH, IIPU PELIEHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IPEeMETOB U 33J]au U3 peasIbHOM XKU3HU; BhIpaXXaTh GopMyIaMu
3aBHCUMOCTH MEXy BEJTHYNHAMH;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB (B TOM YHCIIE
Ha MMPOLIEHTHI, TOJHM U YacTH, Ha IBM)KEHHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIyT, HAJIOTH, 3371a4K U3 00JIaCTH YIPaBICHUS
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPaKEHUS,
YpPaBHEHMsI, HEPAaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3ajlauH,
MiCCIIe/1I0BaTh MOJyYEeHHOE PEIIeHUE U OLIEHUBATh
[PaBONI0100HOCTh PE3YJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: CpeAHEe apu(PMETHIECKOE,
MenraHa, HanOoJIbIliee M HAaMMEHbIIee 3HAYCHHS, pa3Max,
ECTIepCHsI, CTaHIapPTHOE OTKJIOHEHHE YHCIIOBOTO HAbopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HH(POPMAITHIO, ITPEICTABICHHYIO B
TabIuIax, Ha AMarpamMmax, rpagukax, OTpaskarollyo CBOHCTBa
[peaTIbHBIX MPOLIECCOB U SBICHUN; IPEACTABIATh HHPOPMALIHIO C
[OMOILBIO TAOJIMII U TUarpaMM; Ucciae1oBaTh CTATUCTHYECKUE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpauecKuX METOA0B U
PIIEKTPOHHBIX CPEJCTB;

- YMETh ONIEPUPOBATH IMOHATHUSIMHU: CIIyYailHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIYYAHOTO COOBITHS; yMEHUE BHIUNCIIATH
BEPOSITHOCTH C MCIIOJIb30BAaHHEM TPaPUUECKUX METOIOB;
MPUMEHATH (HOPMYITBI CIIOKEHUSI 1 YMHOKCHUST BEPOSITHOCTEH,




KOMOWHATOpHBIE (HDaKThI U (OPMYJIBI IPU PEIICHUH 3a/1a4;
OLICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BeTMYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
0OIIECTBEHHBIX SBICHHSAX;

- YMETh ONEPUPOBATh NOHATHUAMU: TOUYKA, IPsAMasi, INIOCKOCTH,
[POCTPAHCTBO, ABYTPAHHBIN YT0Jl, CKPEIIMBAIOIINECS PSMBIC,
MapajuIeIbHOCTD M MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXKAY TPSMBIMH, YTOJI MEXKY IPSIMOH U TUIOCKOCTBIO, YTOJI
MEXTY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PAcCTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEKIY TUIOCKOCTSIMHU;
YMEHHE UCIIOJIb30BATh IIPH PEIICHUH 33/1a4 U3yYCHHBIC (aKThl U
TEOpEMBbI INIAHUMETPHU; YMEHUE OIICHUBATh Pa3Mepbl 0ObEKTOB
OKpYKAIOIero MHpa;

- YMETh OIEPUPOBAThH MOHATHSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTOTpaHHHKA, Ky0, TapauieNenuIie], pu3Ma, TupamMu/Ia,
(burypa v MoBepXHOCTh BPAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHus pUTypBI BpalleHUs, TUIOCKOCTbh, Kacaromascst Cepsl,
[UTMHIPA, KOHYCA, IO b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYycCa, LMIMHAPA, IJI0Iaas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumea, MMpaMu/ibl, TPU3MBI,
[UIMHpA, KOHYCA, [1apa; yMeHHe n300pakaTh MHOTOTPAaHHUKHU U
[OBEPXHOCTH BPAIICHUS, UX CEUECHUS OT PYyKH, C TOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIHLHBIE MHOTOTPaHHUKH;

- YMETh OIIEPUPOBATH MOHATHSIMU: JIBIKEHHE B TIPOCTPAHCTBE,
M0100HBIE (PUTYPBI B IPOCTPAHCTBE; HCITOJIE30BATh OTHOIIICHHE




rUIoIaAel MoBepXHOCTEH 1 00BEMOB OJOOHBIX (PUTYD TIPU
[pELICHUY 3a/1a4;

- YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIUUUHBI (AJIMHA, Yo,
[U10111a1b, 00BEM, TUIONIA/lb IOBEPXHOCTH ), UCIOIb3YS
M3y4eHHbIE (POPMYIIBI U METOABI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKAIIPHOE IPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHUCIIO; HAXOJUTh C
MMOMOIIBIO N3YUEHHBIX (POPMYJIT KOOPIUHATHI CEPEIMHBI OTPEe3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- YMEThb BBIOMPATh MOAXOAIINN U3YUEHHbIH METOA JUI PEeLIeHUs
3aJjauy, pacro3HaBaTh MaTeMaTH4eCKue aKThl U
MaTeMaTHYeCKUe MOJAEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEMaTHYeCKOW HAyKH.

- YMETb OIIEPUPOBATH ITOHATHUSIMHU: ONPEIECICHUE, AaKCUOMA,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, T0KA3aTENbCTBO,
pPaBHOCHJIbHBIE (POPMYIMPOBKH; YMEHHE (HOPMYIHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHUE, IPUBOIUTD
[IPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO.L
MaTeMaTUYECKON MHAYKLMHU; IPOBOJNUTH JOKA3aTEIbHbIE
[pacCy’KJI€HHUs IIPU PELICHUH 3aa4, OLICHUBATh JIOTHYECKYIO
[IPaBUJILHOCTD PACCYXKIACHUM;

- YMETh ONIEPUPOBATH IMOHATHSIMHU: MHO>KECTBO, ITOJAMHOKECTBO,
OIEpALMH HAJlT MHOKECTBAMHU; YMEHHUE HCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIHN anmnapar JJisl ONMCAHMS PEaJbHBIX MTPOLIECCOB U




SIBJICHUM TIPU PELLIEHUH 3a/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
[1PEIMETOB;

- YMETh OIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeso,
LK1, Tpad Ha INIOCKOCTH; YMEHHE 33/1aBaTh M OMMCHIBATH I'padbl
PasIMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh I'padbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHSIMHU: COYETAHUE,
[epEeCTaHOBKA, YUCIIO COYETAHUH, YUCIIO MIEPECTAHOBOK; OMHOM
HrpioToHa; yMeHHe TPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
paccyX/IeHUs JUIs pEeIICHUs 3a/1a4;

-yMETh OIEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, 1IEJI0e
YKCII0, OCTATOK IO MOAYJIIO, PAallMOHAILHOE YHCIIO,
MPPaLMOHAIIBHOE YHMCIIO, MHOYKECTBA HATYPAJIbHBIX, LEJIBIX,
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YACET; YMEHUE UCIIOIb30BaTh
[PU3HAKK JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HauMeHbIlIee olliee KpaTHoe, aNroput™ EBkiuaa npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATHSAMU: CTENIEHB C LIEJIBIM
[OKa3aTeleM, KOPEeHb HaTypalbHON CTETIEHHU, CTENIEHb C
[pallMOHAIbHBIM IIOKA3aTENIEM, CTENIEHD C AEHCTBUTEIbHBIM
(BelecTBEHHBIM) MTOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC U TAaHT'€HC MPOM3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATUAMU: TOXKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
11 HEpPaBEHCTB, PAaBHOCWIIBHOCTh YPaBHEHH, HEPABEHCTB U
CUCTEM, pallMiOHaIbHbIE, UPPALIMOHAIbHEIE, T0Ka3aTeIbHbIE,
CTETIeHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKHE




YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI; YMEHHE pPellaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
[PUMEHSTh YPaBHEHHUS, HEPABEHCTBA, X CUCTEMBbI JJISl PEIICHUS
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTeil HAyKU U
[peaJbHON KU3HU,

-yMeTh CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TpaduK QyHKINH,
oOpatHas QyHKIMS, KOMIO3UIUS QYHKINH, THHEWHAS (PYHKIHS,
KBapaTHYHAs QYHKLHUS, CTENICHHAs! ()YHKIHUS C LIETBIM
[H0Ka3aTeieM, TPUrOHOMEeTpUuYecKrue QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
morapudmrueckas GyHKINUN; YMEHHE CTPOUTH TpapuKu
(byHKIUI, BBITOTHATE IpeoOpa3zoBaHus rpadukoB GyHKIH;
YMEHHE UCII0JIb30BaTh IpadUKu PYHKIMA U U3YUCHHUS
[IPOIIECCOB U 3aBUCUMOCTEH MU PEeLIeHUH 3aay U3 IPyrux
yIeOHBIX TIPEAMETOB U U3 PEATBbHOM KU3HH; BRIPAXKATh
(bopMyIaMu 3aBUCIMOCTH MEX/y BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMHU: YETHOCTH (PYHKIIUH,
MEPUOIMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMYM (YHKIIUU, HauOOoblIee U
HalMEHbIIIee 3HaUeHUs! PYHKIUHN Ha IPOMEXYTKE; YMEHHUE
[IPOBOJIUTH HUCCIIE0OBaHNE (DYHKINH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMN AT
pelLlIeHNs ypaBHEHH, HEPaBEHCTB U 3a/1a4 ¢ IapaMeTpaMu;
M300pakaTh HA KOOPAMHATHOM ITOCKOCTH MHOXKECTBA PEIICHUH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MTOHATHIMHU:
MOCJIeIOBATEIBHOCTD, apu()METHIECKAs IPOTPECCHS,
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reoMeTpHYecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMEeTpUYECcKasi MPOrPpeccusi; YMEHHE 3a/1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
hopmyur;

- YMETh OIIEPUPOBAThH MOHATUSMHU: HENPEPHIBHOCTD (DYHKIIUH,
ACUMIITOTHI rpaduka (yHKIMHU, IepBasi U BTOpasi IPOU3BOAHAS
(yHKLINH, TeOMETPUYECKUN U (PU3HUECKUIT CMBICI TPOU3BOAHOM,
nepBoOOpasHasi, ONpeAeNICHHBIN HHTETPajl; YMEHHE HAXOIUTh
ACHMIITOTHI rpaduka QYyHKIMN; YMEHUE BBIYUCIATH IPOU3BOTHBIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHIA,
HAXOJIUTh YPaBHEHUE KacaTeNbHOW K TpaduKy QyHKIHH;
YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO I UCCIIEAOBAHMS
(byHKUMH, JUTsI HAX0XKICHUS HAaWTy4IIero PeIeHus B
[IPUKJIAJHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX U
(bu3nueckux 3a1avax, 1Jis ONpeesIeHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTh IJIONIAI U 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETpaIa;
[IPUBONUTH TIPUMEPBI MATEMAaTHIECKOTO MOJICITMPOBAHUS C
MmoMoIIbio AuddepeHIInaTbHbIX YPaBHEHUH;

- YMETh OIEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCia, MOIYJIb U apTYMEHT
KOMIIJIEKCHOT'O YHCIIa, popMa 3arnucu KOMIUIEKCHBIX YUCell
(reomeTpuyecKasi, TPUTOHOMETpUYECKas U airedpanyeckas);
YMETh IPOM3BOIUTH apu(MeTHuecKue 1eiCcTBUS C
KOMITJIEKCHBIMHU YUCJIAaMH; IPUBOJUTH IPUMEPHI HCIIOJIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJTHO OTIEPUPOBATH TIOHSATHIMHU: CPEIHEE
apu@meTnyeckoe, MearuaHa, HanOoJbIlIee U HaMEHbIIee

BHAYCHUSA, pasMax, ITUCIICPCUA, CTAaHAAPTHOC OTKIIOHCHUEC IJIA

11



OTHCAHMSI YUCIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTHYECKUE TAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEJCTB; rpauuecKu
MCCIIeIOBAaTh COBMECTHBIC HAOIIOIEHUS C IIOMOIIBIO JUarpaMm
[paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMETbh HaXOJIUTh BEPOSATHOCTU COOBITHIA C UCTIOJIH30BAHUEM
rpadryecKuX METOI0B; MPUMEHSTD JUIS PEIICHUs 33124
(bOpMYIIBI CIIOKEHHUS U YMHOKEHHS BEPOSTHOCTEH, (OpMYyITy
MOJTHOM BeposTHOCTH, popmyiry bepHysun, KoMOMHATOpHBIE
(bakThl 1 POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpUPOBATh MOHATHAMU: CITydaiiHas BEIMYMHA,
pacrpezieieHue BEpOsSTHOCTEH, MAaTEMaTUYECKOE 0XKHIaHue,
ITUCTIEPCHUS U CTAaHJIAPTHOE OTKIIOHEHUE CITyYaiiHON BEJIUYUHBI,
(byHKIIUN pacnpeeneHus U IIIOTHOCTH PAaBHOMEPHOTO,
[oKa3aTeIbHOI0 M HOPMAJILHOTO PaCIpeieNieH I ; yMeHne
MCTIOJTB30BaTh CBOMCTBA N3YYEHHBIX paclpe/leieHUui ISt
peLIeHHs 3a]1a9; 3HAKOMCTBO C MTOHATHSMH: 3aKOH OOJIBIITIX
YHICEIT, METOABI BHIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE PHBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCE B IPUPOTHBIX U
0OI11eCTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHAMM: TOUKA, MIPsIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yroJl,
NIBYTPaHHBIN YTOJI, TPEXTPaHHBIN YTroJ, NepeceKaroIuecs,
MapajiesbHble U CKPEeIIUBaIOLINecs IpsIMble, TapajieIbHOCTh U
MEePIECHINKYISIPHOCTD MPSIMBIX U THIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEXK]Ty MPSIMOH H TIOCKOCTBIO, YTOJ MEXKIY
MUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33124
M3ydeHHbIE (PAKTHl M TEOPEMBI ITAHUMETPUH; YMEHHE OIICHUBATh
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pasMepbl 00BEKTOB B OKPY’KAIOIIEM MHpE; YMEHHE OTIEpHUpPOBAaTh
MOHATUSMH: MHOTOTPAaHHUK, CEYCHUE MHOTOTPAaHHUKA,
[PaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
[IOBEPXHOCTh BpALIEHUs, IMIIMH]DP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTH, CEYEHUS KOHYCA U LIWJINHIPA,
[apajiesibHble OCH WJIM OCHOBAHUIO, CEYEHHUE 11apa, MIIOCKOCTb,
Kacarolasicsi cepsl, HUIMHAPA, KOHyCa; YMEHHUE CTPOUTh
CeueHre MHOTOTpaHHHIKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBI
1 IOBEPXHOCTH BPALLEHUS], UX CEYEHHS], B TOM YHCJIE C TOMOIIbIO
PIIEKTPOHHBIX CPEAICTB; YMEHHUE IPUMEHATH CBOMCTBA
reoMEeTpUUYECKUX QUTyp, CAMOCTOSITEILHO (POPMYIUPOBATH
OIpeieIeHUsl U3yyaeMbIX (UTYp, BbIBUTAaTh TUIIOTE3BI O
CBOWCTBAaX U MPU3HAKAX F€OMETPUUECKUX (PUTYpP, 0OOCHOBHIBATh
VI OIIPOBEPraTh UX; YMEHUE MPOBOJAUTH KiIaccu(UKaLU0 GUryp
10 PA3JIMYHBIM [TPU3HAKAM, BBIOJHATH HEOOXOAUMBIE
ITOTIOTHUTEIbHBIE TOCTPOCHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TUIOIIAL QUTYPBI,
00BeM QUrypsl, BEJIMYMHA YIJIa, PACCTOSHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMU, PACCTOSIHUE MEXKIY
[JIOCKOCTSIMU, TUIO0IIAbL c(hepbl, IIO0IIAlb TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM KyOa,
[PSIMOYTOJIBHOTO Mapajulesenumeaa, MMpaMu/Ibl, IPU3MBI,
[UIMHpA, KOHYCA, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEeMOB MOAOOHBIX QUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: IBUKEHUE,
MapajuIeIbHBIN IEPeHOC, CHMMETPHSI Ha IIIOCKOCTH U B
[IPOCTPAaHCTBE, TOBOPOT, IpeodpazoBaHue MOJ00us, TOJOOHBIE
(burypsl; yMeHHEe paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHL, B
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TOM YHCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; yMEHUE
MCII0JIH30BAaTh FTEOMETPUUYECKUE OTHOIICHUS, HAXOAUTh
TEOMETPHYECKHUE BEIMYMHEI (JUTMHA, YTOJI, IUIOMaAh, 00beM) IIpH
PEIICHUH 3a]a4 U3 IPYTHX YUYEOHBIX MPEAMETOB U U3 peanbHON
PKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS
CUCTeMa KOOPJIUHAT, BEKTOP, KOOPIWHATHI TOUYKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, MIPOU3BEACHUE BEKTOPa Ha YUCIIO,
[pa3oXeHue BEKTopa Mo 0a3ucy, CKaasipHOe IPOU3BEICHUE,
BEKTOPHOE MIPOU3BEICHUE, YTOJI MEXKIY BEKTOPAMH; YMEHUE
MCII0JI30BaTh BEKTOPHBIN U KOOPIUHATHBIN METO AJIS pEIICHUS
reOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX YUEOHBIX IPEIMETOB;
OIEPUPOBATH MOHATUAMU: MaTpula 2x2 1 3Xx3, onpeeuTelNb
MaTpPHUILIbI, TEOMETPUYECKHI CMBICIT OTIPEACTUTENS;

- YMETh MOJEINPOBATh PEAIbHBIE CUTYyalluU Ha SI3bIKE
MaTEeMaTHUKH; COCTABJISITh BRIPAXKEHUS, YPAaBHEHUsI, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4H, UCCIE0BATh TOCTPOCHHBIE
MOJIEH C MCIIOJIb30BAHUEM amrapaTa aareopsl,
MHTEPIPETHPOBATH MOJTYUYEHHBIN pe3yJIbTaT; CTPOUTH
MaTEeMaTUYECKUE MOJIEIH C IOMOIIBI0 T€OMETPUUECKUX MMOHATUN
1 BETMYMH, pelIaTh CBA3aHHBIE C HUMH IMPAKTHYECKUE 3aa4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ybTaT; peliaTh NPUKIAIHbIE 3a0a4n
Cpe/lcTBaMU MaTEMaTUYECKOr0 aHalln3a, B TOM YUCIIE COLMAIbHO-
HPKOHOMHUYECKOTO U (PU3MUECKOr0 XapaKkTepa;

- YMEHHE BBIOMPATh MOIXO AN METO/ JIJIsl PEIICHUS 3a1a4H;
MOHWMaHWE 3HAYUMOCTH MAaTEMaTHUKHU B U3YUECHUHU TIPUPOIHBIX U
0OI1IeCTBEHHBIX TIPOIIECCOB U SIBIICHUI; YMEHHUE PAaCIIO3HABATh
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[IPOSIBJICHUE 3aKOHOB MAaTEMATUKHU B HCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOM MaTeMaTU4eCKOM HaAyK1

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CpPe/ICTBA
MOKCKa, aHaJIn3a U
WHTEPIIPETANKA HH(HOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH VISl BBITOJTHCHUST
3anad npodeccHoHATBHON

e TeNIbHOCTH

B 0051aCTH LIGHHOCTH Hay4YHOTO MO3HAHUS:
-c(pOpMUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
[Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTHKH,

OCHOBaHHOTO KYJIBTYD,

Ha JMaJjore
[TOJINKYJIbTYPHOM MUPE;

- COBCPIICHCTBOBAHHC SI3BIKOBOM M YHMTATEIbCKOM

JTFOIEMU U TIO3HAHUS MUDA;

- OCO3HaHHME LEHHOCTH HAayYyHOH JAesATeNbHOCTH,
TOTOBHOCTb  OCYWIECTBIISITh ~ TNPOEKTHYIO |
MCCIIEIOBATENBCKYIO JeSITETbHOCTh MHIMBHTYaJTbHO
1 B TpyIIIIE.
Omnanenne YHHUBEPCATbHBIMU Y4IeOHBIMH
[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaueit:

- BJIAJCTh HaBBIKAMU IOJIy4€HHUs WH(OpMalUU U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIECTBIISITH TIOWCK, aHAJIN3, CHCTEMATU3AIHI0 U
MHTEpPIpETAni0 HHOOPMAIMH Pa3IHIHBIX BHIOB U
(hopm mpecTaBIeHNS,

- cO3JaBaTh TEKCTbl B PA3IMYHBIX (opMmaTax ¢

y4eTOM Ha3HaueHHs HHQOpMAIMM U  LEJIeBOU

CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCTa B|PELICHUH 3a7ad U3 JPYyruxX Y4eOHBIX NpPEAMETOB M 3a1ad W3

KYJBbTYpPbl KaK CpCIACTBa B3aUMOICUCTBUS MCIKAOY]

- YMETh OIEpPUPOBaTh MOHATHUSMH: palMOHAIbHAS (YHKIHS,
rokaszarebHast GYHKIUs, CTeeHHas QyHKIus, JorapudMudeckas
(GyHKIMS, TPUTOHOMETpUYecKrue (pyHKIuu, oOpaTHbIC (PYHKIUH;
VMEHHE CTPOWTHh TpadUKH H3yYEHHBIX (DYHKIUH, UCIIOIB30BATh
rpaduKy TpU HM3YyYEHUM TIPOIECCOB M 3aBUCUMOCTCH, IpHU

peasIbHOM JKM3HM; BbIpaKaThb (OpPMyJIaMU 3aBHUCHMOCTH MEXNY
BEIIMYNHAMU;

- YMETb OIIEpUPOBATH IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CCTEMa ypaBHEHUN U
HEPaBEHCTB, PABHOCUJILHOCTh YPAaBHEHUI, HEPABEHCTB U CHUCTEM,
[palMOHAIbHBIC, WPPALMOHAIBHBIC, ITOKA3aTeNIbHBIC, CTEIICHHBIE,
nmorapudmuueckue, TPUTOHOMETPUYECKHUE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI; YMETh PEIIATh YPABHEHMS, HEPABEHCTBA
11 CUCTEMBI C ITOMOIIBIO PA3IMYHBIX IPUEMOB; pellaTh YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IIapaMeTPOM; IPUMEHATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI [UIs PELICHUS MaTEMaTUYECKUX 3a1a4 U
3ajjay U3 pa3IMyuHBIX 00JacTell HAyKU U peabHON JKHU3HU;

yMeTh CBOOOJHO ONEpPHPOBATH

IHNOHATHUAMU. JIBHKCHUC,

MapajuleNbHBIM  MEepeHOC, CUMMETpUsi Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHUe 000U, MOAOOHBIE
(burypbl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPBI, B TOM|

IUCJIE B IPpHUPOAC, UCKYCCTBE, APXUTCKTYPC, YMETh UCIIOJIB30BaTh,

TCOMETPHUICCKUC OTHOIICHUA, HaXoaUuTh IrCOMCTPHUYCCKUC
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ayqUTOpUH, BbIOMpas  ONTHMaJIbHYIO  (hopmy]
[PECTaBICHNUS U BU3yaJIH3alluu;

- OLEHHMBATh  JIOCTOBEPHOCTh, JIETUHTHUMHOCTH|
MHpOpMAaIMK, €€ COOTBETCTBHE IPABOBBIM U

MOPaJIbHO-3THUYCCKUM HOPMAaM;

- MCIIOJIb30BaThb CPCIACTBaA PIH(bOpMaI_[I/IOHHBIX Hu
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B peICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX b4l

OpPraHU3allMOHHBIX  3aad €  COOJIOACHUEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30TMaCHOCTH,
TUTHEHBI,  pecypcocOepeKeHus,

HOpPM  UHGOPMAIMOHHOH

NPaBOBBIX |
ATUYECKUX  HOPM,
0€3011aCHOCTH;

- BJIQJICTh HABBIKAMU pACIIO3HABAHUS M 3aILUTHI
nHbopManuy, HHGOPMAIMOHHONH  0e30MacHOCTH

JITMYHOCTH

BEJIMYMHEI (JITTUHA, YTOJI, IJIOA/1b, 00HEM) MPU PEIIICHUH 337124 U3
PYTHX yU4EOHBIX MPEAMETOB U U3 pealbHOU KU3HU

OK 03 [1nanupoBaTh 1
[peaTn30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
peANPUHUMATENIBCKY IO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJTB30BaTh 3HAHUS 110
(uHAHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KU3HEHHBIX
CUTYyaIHsIX

B o6nacti 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOIO NTOBE/ICHNUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO M MPUHUMATh
OCO3HAHHbIE PELICHHsI, OPUEHTUPYSACh Ha MOPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHe JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OyIyIIero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEISM U
(MIM) OpyruM Yi€HaM CEeMbHU, CO3/IaHUIO0 CEMbH Hal
OCO3HAaHHOTO LIEHHOCTEN

OCHOBC IIPUHATHA

- YMETh ONEpPHUPOBATH HNOHATUSIMU: panroHaNbHBIE,
MPPALMOHAIIBHEIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
orapuMUUEcCKue,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

HCPAaBCHCTBA, UX CUCTEMBI,
- YMCTH OIICPUPOBATHL MOHATHUAMU: MHOT'OI'PAHHUK,
MHOT'OI'paHHUKA, KYG, napajjiejienuIicf, IpuiMa, IMUpaMulia,

CCUCHUC

¢durypa 1 moBepxHOCTh BpallleHUs, IUINHAP, KOHYC, 1map, chepa,
ceueHUs (GUTYPBI BpaAIleHUs, IIOCKOCTh, Kacaromascs cgepsl,
HUIIMHOpPA, KOHYCA, IJIomaab MMOBEPXHOCTU MUpaMUAbI, ITPU3MEIL,
chepsl, KyO0a,

MAPaMUBI,  IPU3MBI,

KOHyCa, IWJIWHIpA, obbeM

[IPSIMOYTOJIBHOTO

ILIOIAIb
napajienenunesaa,
[MIMH]Ipa, KOHYyCa, [1apa; yMeHne n300pakaTh MHOTOTPaHHHUKH U]
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CEMEWHON U3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBHBIMU  PEryJATUBHBIMU
MENCTBUSIMU:

a) CaMOOPTaHU3AIUS:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIIbHYIO
NEesATEIbHOCTh, BBIABJISTH MPOOJIEMBI, CTaBUTh W
B

(hopMyIHpPOBATH COOCTBEHHBIC

00pa3oBaTENbHON  JIEATEIIBHOCTH H  YKU3HEHHBIX

3aga4du

CUTyalUsiIX;
- CaAMOCTOATCIIbHO COCTaBJIATL IIJIaH PCIICHUI
HpO6HeMI>I YU4€TOM HUMCHOIIUXCA  PECypCOB,

COOCTBEHHBIX BO3MOXKHOCTEH U Hpe,[[HO‘{TeHI/II‘/'I;

C

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (YOPMHUPOBAHUIO U MPOSIBICHUIO
[IMPOKOI 3pyAMLIMK B pa3HbIX 00JIACTAX 3HAHUI,
[TOCTOSIHHO TIOBBIIIATh CBOW 0OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCTIOJIb30BaTh TMpPHEMbl pe(rueKCuu [Uis OLEHKH
CUTYyalll{, BBIOOpA BEPHOTO pPeIlIeHMS;

YMETb OLEHHUBATb PUCKHM U CBOEBPEMEHHO
[IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIBHBIM WHTEJUIEKT, IPEAIoJIararoIini

c(hOpMHUPOBAHHOCTb:
BHYTPEHHEH MOTUBAILIMH, BKIIOYAIOIIEH CTPEMIICHUE

[MOBEPXHOCTU BPAILLCHUS, UX CEYCHUS OT PYyKH, C IIOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEThb
[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[IpaBUIBHBIC MHOTOTPAHHUKY;

YMETb OIIEpUPOBATh IMOHATHAMU: IMPSAMOYIOJbHAs CHUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTODA,

CyMMa|

CKAJIIPHOC IMPOU3ZBCACHHUEC, YI'OJI MCKAY BCKTOpaMU,

BEKTOPOB, IIPOM3BEIECHUE BEKTOpPAa HA YHCIO; HAXOIUTh C
MOMOIIIBI0 M3YYEHHBIX (POPMYJT KOOPAWHATHI CEPEAMHBI OTPE3Ka,

PacCTOAHNEC MCKIY ABYMS TOUKAMU

K OJOCTHMXKCHHUIO MHEJIM HW YCIEXY, OITHMU3M,
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MHUMATUBHOCTh, YMEHUE JNEHCTBOBATh, UCXOAS W3
CBOHMX BO3MO>XHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHMMATH|
PMOLIMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €r0
[PU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTH|
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH|
BHICTPaWBaTh OTHOLIECHHUS C JAPYTUMH JIFOJbMH,
3a00THTBCS, TMPOSIBISITH HMHTEPEC W  pa3peliarh

KOH(IJINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HABBIKAMHU YYEOHO-HCCIIEA0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMAaTb W HCIOJb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- INPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JECUCTBUSA 10 €€
ITOCTVKEHUIO: COCTaBJATh  TJIAH  JCHUCTBHA,
[paclpeiesATh POJIM C YY€TOM MHEHUH YYaCTHUKOB

00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- YMETb OIIEPUPOBATh MOHATUAMU: CIyYalHBIN ONBIT U CIIy4YaliHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOATHOCTb C  MCIIOJIb30BaHHEM TIpaUUYecKuX METOJIOB;
[PUMEHSTh (POPMYJIbI CIIOKEHUS U YMHOXEHHUS BEPOSTHOCTEM,
KOMOUWHATOpHblEe (akThl W (OpMyJbl TNpPU pEIIeHUH 3a/ay;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHBIMU  BEJIMYMHAMH; YMEHHE IPHUBOJUTH IPUMEPHI
MpOSIBIIEHUS 3aKOHAa OONBIIMX 4YHCEd B TMPUPOAHBIX U
OOIIECTBCHHEIX SIBIICHUSIX;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHSTHUSIMM: CTENEHb C LIEJBIM
[TOKa3aTeleM, KOPEHb HaTypaJbHOU

CTCIICHU, CTCIICHb C

palMOHANFHBIM ~ TIOKa3aTeseM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEHHBIM) MTOKa3aTeNeM, JIOrapu(m 4ncia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOJIHO OINEpUPOBATh MOHATUAMHU: TpapuK (QyHKIUH,

oOpaTHas (yHKUUSA, KOMIIO3UIMS (PyHKIMH, TuHeitHas QyHKIus,
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- KOOPAUHUPOBATH U BBIIIOJHATD pa60Ty B YCJIOBUAX]

[pEaTbHOTO, BUPTYAIBHOIO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYILECTBJISITh  IMO3UTHUBHOE  CTPATETHMYECKOE

[MOBEJICHUE B PAa3UYHBIX CHUTYAIMIX, IPOSIBIISITH
TBOPYECTBO U BOOOPAKEHHE, OBITh MHUITHATUBHBIM.
OBnafieHue  YHUBEPCAIbHBIMU  PETrYyJIATUBHBIMU
TeVCTBUSIMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHUX JIIOJIEH
[IpU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- PU3HABATh CBOE MIPABO U MPABO APYTHUX JIIOAEH HA)
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHP C ITO3HIIHH]
IPYroro 4enoBeKa

KBagpaTHuHas (QyHKIUs, cTeneHHas (QYHKOUA C  IeJbIM
MokaszarejieM, TPUTOHOMETpHUYECKHe  (YHKIMH, OOpaTHbIC
TPUTOHOMETPHUUYECKHE ¢byHKIMH, noKa3areiabHas u

imorapudmudeckas GyHKIMH, YMETh CTPOUTH Ipaduku QyHKIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKITHI;

YMETh HCHOJb30BaTh TpapuKkd QYHKIUH JUIs1 H3YUYCHUs
[POIIECCOB M 3aBHCUMOCTEH MPH pEIICHUH 3aa4 W3 JPYTruX

y‘Ie6HI>IX npeaMeToB MW U3 peaHLHOﬁ JKM3HH, BBIpaAXAaTh|

(hopMysaMu 3aBUCUMOCTH MEX1y BETUYHMHAMU;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIIUH,
byHKIIUY, byHKIIY,
MOHOTOHHOCTDh (DYHKIIMH, 3KCTpeMyM (YHKLIUH, HauOoJbllee W
yMETb

NMCPUOANIHOCTD OIrpaHUYCHHOCTD

HAauMEHbIlIee 3HA4YeHHS (YHKIUH Ha MTPOMEXKYTKE;
[IPOBOAMTH HCCIIEIOBaHUE (PYHKIINH;

- YMEThb UCIONB30BaTh CBOMCTBA W Tpaduku QYHKIHA s
pELICHNUS] YpaBHEHUM, HEPABEHCTB M 3a/Ja4y C IapaMmeTpamu;
M300pakaTh Ha KOOPJIWHATHOM TJIOCKOCTH MHOXKECTBA pEIICHUN
YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisATh YCTHYIO
U TUCHbMEHHYIO
KOMMYHHKAITIIO Ha
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
yaeToM ocoOeHHOCTeN
COITMATBHOTO M KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOr0 BOCIIUTAHUS:

9CTCTUYCCKOC OTHOLNICHUEC K MHPY, BKIIOYas

PCTETUKY ObITa, HAYYHOTO UM  TEXHHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCIIPUHUMATh pPa3JIN4YHBIC BHUIBI
MCKYCCTBA, TpAAUIIUHU U TBOPUYECTBO CBOCT'O U IPYTUX
HApOJ0B, OINYyIIaTb SMOLHWOHAJIBHOC B03JIGI>'ICTBPIG

- YMCTH OIICpUPOBATH IIOHATHAMU: CPCAHCC apI/I(l)MeTI/I‘IeCKOC,
MCIHMaHa, HanOoJbIllIee W HaWMMCHBIIEE 3HA4YCHUA,
LUCIICPCHUA, CTAHAAPTHOC OTKJIIOHCHUEC YU CIIOBOT'O Ha60pa; YMCHUC

M3BJICKATb, HHTCPIIPECTUPOBATH I/IH(i)OpMaI_II/IIO, MMPEACTAaBJICHHYIO B|

pa3max,

Ta0nuIax, Ha auarpammax, rpadukax, OTpaKaroIlyl CBOWMCTBA
[pEaSIbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMAIUIO C
ITOMOIIIBIO Ta6J'II/IH U auarpamm; HUCCICA0BATH CTATHCTUYCCKHUC
JIAHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecm/[x METOAOB H

HICKYCCTBa;

PDJIICKTPOHHBIX CPEACTB,
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- yOeXKIEHHOCTh B 3HAUMMOCTH Il JIMYHOCTH U
00IeCTBAa OTEUECTBEHHOI'O I MUPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJBTYPHBIX TPaJAMLMN U HAPOAHOIO

TBOPYECCTBA,
- TOTOBHOCTb K CaAMOBLIPAKCHHIO B PA3HLIX BHUAX
MCKYCCTBaA, CTPCMJICHHUC IIPOABJIATD Ka4deCTBa

TBOPUYECKOMN JTMYHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMM BO Bcex cdepax
PKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEJICTBA OOIICHHUS,
MOHUMATh COLIMAJIBHBIX
MPEANOCHUIKI KOH()ITUKTHBIX

3HaYCHHE 3HAKOB,
[pacro3HaBaTh
CUTYaIMi U CMSTYaTh KOH(JIUKTHI,

- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

- YMETb ONEpPUPOBATh IMOHATUSAMU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA YIoJj, CKpEIIMBAIOIIMECS NpPSIMBbIE,
[1apaJUIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IIOCKOCTEH,
YTOJI MEXAY NMPSAMBIMHU, YTOJ MEXAY MPSMOM U MJIOCKOCTBIO, YIoJ
MEXIYy IUIOCKOCTSMH, pacCTOSSHUE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSIHUE MEXKY IPSIMBIMH, PACCTOSTHUE MEXIY INIOCKOCTSIMU;
- YMETh HMCIOJIb30BaTh MPHU PEHICHUH 3a/1ad U3yueHHbIe (aKThI U
TEOpEeMbl IJIAHUMETPUHU; YMEHHE OIICHHWBATh pa3Mepbl 0OBEKTOB
OKpYXaroIero Mupa

OK 06 IIposBisaTe

rpa)X TaHCKO-TTAaTPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHHUE HA
OCHOBE TPaTUIIMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIE C
y9IeTOM rapMOHU3AINN
MEKHAIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHME  OOyYarOUIMMHUCS
rpakJTaHCKON MIEHTUYHOCTH;

- [IeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH O3ULIUY
ITMYHOCTH OCHOBE

POCCUICKOH|

Ha AYXOBHO-HPABCTBCHHBIX

[leHHOCTeH HapoaoB Poccuiickon ®Denepanuu,

MCTOPUUCCKHUX nu HAallMOHAJIbHO-KYJIbTYPHBIX|

TpaJIuLINii, 3HAYUMBIX

NEHHOCTHO-CMBbICIIOBBIX

(hopMHUpOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIIIHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTrHYECKOM KYJbTYPHI,

- YMETb ONIEPUPOBATH IMOHATUSAMU: IPAMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOMU3BEACHUE, YTOJ MEXKy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEIECHNUE BEKTOPA HA YUCIIO; HAXOJUTH C
MMOMOIIBIO U3YYEHHBIX (HOPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXY ABYMS TOUKAMU;

-yMETb BBIOMPATh TOIXOIAIINNA U3YUYEHHBIN METO JJIS pEIICHUS
3a/auu, pacro3HaBaTh MaTeMaTHYECKUe (PaKThI U
MaTeMaTHYeCKUe MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHHUE IPUBOAUTD IIPUMEPHI
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[IPUMEHATH CTaHAPThI
AQHTUKOPPYILIMOHHOIO
[IOBEICHUS

CIIOCOOHOCTH CTaBUTH IEIH M CTPOUTH KU3HCHHBIS
[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX MpaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;

- [PUHATHE  TPAAUIHOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5

HanmlMOHAJIbHBIX,

JICMOKPATUYCCKUX HGHHOCTeﬁ;

- T'OTOBHOCTb IMPOTHUBOCTOATH HNaCO0JIOrny

PKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
IMCKPUMUHAIIMM TI0 COUHUAIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO NEATEIbHOCTh B
MHTEpecax TPakIaHCKOTo 00IEeCTBa, yYaCTBOBATH B
CaMOYIIPaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHU3aIusix;
- YMEHHUE B3aWMOJICHCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUSIMH U
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMAHUTAPHOW M BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hOpMHPOBAHHOCTh POCCHICKON Tpa)IaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHUSI K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
FOpJIOCTH 3a CBOW Kpai, cBOK PoauHy, CBOM S3BIK U
KYyJIbTYpY, HacTosuIee]
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IpOIILIOe u

MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAYKH.

- YMETb OIIEPUPOBATH MOHATUAMU: CIIyYalHbIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISATH
BEPOATHOCTb  C rpadu4ecKux
PUMEHATh (POPMYJIBI CIOXKEHHS W YMHOMKEHHUS BEpPOATHOCTEH,
KOMOUMHATOpHble (akThl W (GOpMyJbl ITpU PpEIICHUH 3ajad;

UCIIOJIB30BaHNUEM MCETOI0B,

OLICHUBATbL BCPOATHOCTH PCAIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJ'Iy‘-IB,fIHI:IMPI BCJIMYMHAMHU, YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHaA OONBIINX YHCEI B IIpUPOAHBIX H

0OIIIECTBEHHBIX SIBJICHUSAX
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- LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY
HACJICIUIO, TaMSITHUKaM, TpaauUUsIM HapoOJOB
Poccun, noctmwxkenusim Poccuun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYJE;

- uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CITYXKEHUIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cynp0y;

OCBOCHHBIC  OOYYAIONUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHUBEPCAIbHBIC YYCOHBIC EHCTBHS
(peryJiaTUBHBIE, MMO3HaBaTeIILHEBIC,
KOMMYHHKAaTUBHBIE);

- CLIOCOOHOCTD UX MCITOJIB30BaHMUS B ITI03HABATEIbLHOM
M COIMAJIbHOM  MpPAaKTUKE, TOTOBHOCTh K
CaMOCTOATEIIbHOMY [JIAHUPOBAHUIO H
OCYILIECTBIEHUIO y4ueOHOU JIeATeIILHOCTH,
OpraHu3aliy  y4eOHOrO  COTPYJAHHYECTBA  C
[eJaroru4YeCKUMU pabOTHIUKAMU U CBEPCTHUKAMHU, K|
Y4aCTHIO B MMOCTPOEHUHU VH]IUBUyaIbHOMY|
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH

22



OK 07 CogeiicTBoBaTh
COXPAaHEHHIO OKPYKAIOIIEH
Cpeabl, pecypcocOepexeHHIO,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATh B UPE3BbIYaNHBIX
CUTYaIHsIX

[1K 1.3.

- HC IPHUHUMATH IIGI;'ICTBI/ISI, IMPUHOCAIINUE BpC/|
OKpYKaIOILIEH CpeJe;

YyMETh  MPOTHO3UPOBATh  HEOJIATONPUSITHHIC
DKOJIOTUYECKUE TIOCIIEACTBUS

e CTBUM, IPEIOTBPAILIATh UX;

MNpEaAIIpUHUMACMBIX]

- pACIIUPUTH OIBIT JEATEIBHOCTH 3KOJOTHYECKOM
HAIMPaBJICHHOCTH;
- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIIEMBI C YIETOM

aHaJIn3a MMEIOIINXCSA MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYIIECTBJIATb  LIEJICHAIIPABICHHBIM  IIOUCK|
[epeHoca CpeAcTB M cHocoOoB  JieiicTBUA B

podeccnoHaNbHYI0 Cpeny;

- YMETh NMEPEHOCUTHh 3HAHUS B MO3HABATENIBHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIILHOCTH;

- TpeaJiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJEU C
[MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, TIPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYallMsiM, BHOCHUTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OIICHUBATh

yMETh OINEPHPOBATH MOHATUSAMH: (QYHKLUS, HEMpepbIBHAS
byHKIHS,

MHTCrpaj; YMCTb

NpOM3BOJHAs,  TepBooOpa3Has,  ONpeAeTICHHBIN

HaxXOJIUTb MPOU3BOJHBIE  3BJIEMEHTAPHBIX
(byHKIUI, UCMONB3ysl CIpaBOYHbIE MaTepHallbl, MCCIEAOBAaTh B
MpocTeluX ciy4asx (yHKIMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIMEe W HaWMEHBIINE 3HAYeHUs (YHKIHA, CTPOUTh
rpaduku anmapara

MATCMAaTHYCCKOIO aHajInu3a,

MHOI'O4JICHOB C HUCIIOJIBb30BaHHCM

IIPUMEHATh  IIPOU3BOJHYIO IIPH
peuieHuy  3a1a4

OpPUCHTHUPOBAHHBLIC 3aJda4d Ha HauOOJIBIIINE W HAUMEHBIINE

Ha  JBWXKEHHWE,  pellaTh  MPaKTUKO-
3HAYCHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb OIIEpUPOBATh NOHATHUSAMHU: ABM)KEHHE B IPOCTPAHCTBE,
0100HbIe (PUTYpbl B INPOCTPAHCTBE; UCIOJIb30BATh OTHOIIECHUE
[UIoIaael IMOBEpPXHOCTEH M 00bEMOB NOJOOHBIX (GUryp IpH
PEILIEHNN 3a/]a4;

- YMETb BBIYUCIATH I'€OMETPUYECKUE BEIUYUHBI (AJIMHA, Yrodi,
r1o11a/1b, 00BEM, MJIOLIA/1b TIOBEPXHOCTH ), UCTIONb3YSI U3YUEHHbIE

(OPMYJITBI U METOIBI

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaTeIbHON JUCHUILTHHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bua yueOHoi# padoThI Oovem ¢
yacax*

O0bem 00pa3oBaTe/IbHON NPOrpaMMBbI IMCHHUILIMHBI 346

B T.4.

OcHoBHoOe coaep:xaHue 278

BT. U..

TEOPETUUCCKOE 0OyUCHHE 220

MPAKTHUECKUE 3aHATUSA 58

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TEOPETUYECKOE 00yUCHHE 4

MIPAKTUYECKUE 3aHATHUS 52

NuauBuayanbHBIN NPOEKT -

IpomexyTouHas aTTecTalusA (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xanue y4yeOHOro Marepuasia (0OCHOBHOE M IPO(ecCHOHATILHO-

HaumenoBanue pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOE co/iep:KaHue
Paznen 1. IloBTopeHue 20
Kypca MAaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue ydeOHOro Marepuana
ens u 3a1a4¥ | ba3oBble 3HaHUS M YMEHUS 10 MaTEMATHUKE B IPO(EeCCHOHAIBHOM U B TOBCETHEBHOM
MaTeMaTHUKH NIPU OCBOCHUHU | JI€ATEIHHOCTH.
CIEIUAJIBHOCTH 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Uucna wu Bbrumcienus. | JIeficTBHS HaJ MOJIOXKHUTEIBHBIME U OTPHULIATEIEHBIMU YMCIIaMH, OOBIKHOBEHHBIMHU H
Bripaxkenus u I[eCUSITI/IIIHI)IMI/I OPOOSIMH. OK-01, OK-02,
npeobpazoBaHus JleiicTBus co cTeneHsaMHU, (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS. 2 OK-03, OK-04,
KomOunupoBaHHoe 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-07
['eomeTpus HA TUNIOCKOCTH | MOZYJIS1) IIK1.3, ITK3.2
Bunbl minockux ¢Guryp v ux miomaib.
[IpakTKO-OpHEHTHPOBaHHbIE 337]aUl B Kypce T€OMETPUH Ha INIOCKOCTH 2
[IpakTnueckoe 3anaTne
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[TponienTHBIE BRIuKCICHUA | [IpoCThIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsTHE 4

Tema 1.5
YpaBHEeHHS 1 HEPABEHCTBA

Copepxanne yueOHOTO MaTepHana

JIuHeltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YPaBHEHHS U HEPABEHCTBA
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 1.6 Copepxanne yaeOHOTO MaTepuana
Cucrembl  ypaBHeHUl ¥ | CriocoOBI pelIeHus] CHCTEM JIMHEHHBIX ypaBHeHui. [loHstus: marpuma 2x2 u 3x3,
HEpaBEHCTB onpenenuTenb Marpuibl. Merox I'aycca. CuctemMbl HENMHEHHBIX YpPaBHEHUU. 6
CucteMbl HEpaBEHCTB
[IpakTyeckoe 3aHsATHE
Tema 1.7 Copepxanne yaeOHOTO MaTepuana
BxoaH0i1 KOHTpOIIL Boruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBa. ['eomerpust Ha
IJIOCKOCTH 2
KontponbHas pabora
Paznen 2 Ilpsimble w 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanne yaeOHOT0 MaTepuana
OcHoBHbIE nousatus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATHSA (TOYKa, MpsiMast, IUIOCKOCTb,
CTepEOMETpUH. npoctpaHcTBo). OcHOBHBIE — akcHMOMBI  cTepeomeTpuu.  [lepecekaromuecs, 2
Pacnonoxenue NpsAMBIX M | MapajulelbHble M CKpeuuBamomuecs mpsmble. [lpu3Hak U CBOHCTBO
IIJIOCKOCTEN CKpEIMBAIOIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DPUTYPBHI.
[IpakTryeckoe 3aHsTHE OK-01, OK-03,
Tema 2.2. Copep:xanue yueOHOro MaTepuana OK-04, OK-07
IapannensHocTs npsAMeIX, | [lapamiensHble npsiMas M iockocTh. Ompenenenue. Ilpusnak. CpoiictBa (c IIK1.3, IIK3.2
npsMOM M IUIOCKOCTH, | JoKa3aTenbcTBOM). [lapamnensHble miockoctu. Onpenenenue. Ilpusznak. CoiicTBa
IJIOCKOCTEN (c nokazatenscTBOM). Terpasp u ero snemenTsl. [lapanienenunesn u ero 3J1€MeHTHI.
CpolicTBa NPOTHBOIOJIOKHBIX TpaHe M JUaroHajJed MapajuielenuIea. 6
[Toctpoenue ceuenuii. Pemenne 3amay.
[IpakTHueckoe 3aHsTHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepnieH UKy ISAPHOCTD Ilepnennukynspuele npsamble. llapamiensHbple nOpsMble, NEPHEHAUKYJIAPHBIE K

IIJIOCKOCTH. HpI/BHaK NECPpHNCHAUKYIISIPHOCTU HpHMOﬁ " IINIOCKOCTH. I[OKaBaTCJIBCTBO.
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IPSIMBIX, IPMOMN U
IIOCKOCTH, TNIOCKOCTEH

Ilepnengukynsap u HakioHHasd. IlepneHaukymnsapHele Iockoctu. IlpusnHax
NEPIEHIUKYIISIPHOCTH IIJIOCKOCTEN. [[oKa3aTenbeTBo.

Paccrosinus B mpocTpaHCcTBE 2
Komb6unupoBanHoe 3ansrue
Tema 2.4. Coneprxkanne ydeOHOT0 MaTepurasia
Teopema 0 Tpex Teopema o0 Tpex nepneHaukymsapax. Jloka3aTenbCTBO. YTOJI MEXAYy HIpsSMON M
TCpHCHANKYIApax IJIOCKOCTBIO. YTOJI MEXY IIOCKOCTSMHU :
KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.5. IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAEP:KaHUE (COAepKAHME IPUKJIATHOTO
[TapannenbHele, MO/LY.JIs1)
NEePIEeHIUKYISPHBIE, Akcuombl  crepeoMeTpuu. llepneHANKYISIpHOCT, HPSMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS IPSMBIE | MapajieIbHOCTh JIBYyX PSIMBIX, NEPIIEHIUKYJISIPHBIX IUIOCKOCTH, 4
MIePIEeHIUKYISIPHOCTD MJIOCKOCTEMN
[IpakTrueckoe 3aHsATHE
Tewma 2.6. Copepxanne yaeOHOT0 MaTepuana
Pemenwue 3anau. IIpsmele u | PacnionoskeHue mpsMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lepneHauKyIspHOCTh U
IJIOCKOCTH B MMPOCTPAHCTBE | MAapaJUIENbHOCTD NPAMBIX U IUIOCKOCTEW. CKpeluBaronIecs npsmele
KonrtponbHas pabora 2
Paznen 3. Koopannartel u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa OK-02, OK-03,
JexapToBbl KOOpAMHATHI B | JlekapToBBI KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. OK-04, OK-07
npocrpaHcTse. Paccrosnue | PaccrosiHre MexX Ty IBYMS TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 1IK1.3, ITK3.2

MEXJy JBYMSI TOUYKaMH.
Koopaunatel  cepenuHbl

oTpe3Ka

[IpakTrueckoe 3aHsATHE

Tema 3.2

Copepxanne yueOHOTO MaTepHana
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BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasiipHOE TPOM3BEICHUE

BexTops!l B ipocTpancTBe. Cl10KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucio. KommuiaHapHble BeKTOpbl. CKalipHOE IPOU3BEACHHE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BEKTOpa,

BEKTOPOB CKaJISIPHOE MIPOU3BEIECHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAaMHU, YIroj 6
MEXY NPSAMON U MJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y paBHEHHE IJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2
[IpakTyeckoe 3aHsATHE
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaHUe (CoiepKaHue TPUKJIATHOIO
[IpakTuko- MOyJIs1)
OpUEHTUPOBaHHBIE 3aJauM | KoopanHaTHas MI0CKOCTh. BhlyncieHue paccTOSHUMN W IMIIOLAAeH Ha TUIOCKOCTH.
Ha KoopauHaTHON | KonnuecTBEHHBIE pacyeThl 4
IUIOCKOCTH [IpakTryeckoe 3aHsATHE
Tewma 3.4 Copepxanne yaeOHOTo MaTepuana
Pewenne 3aj1a4. | /lekapToBbl KOOpAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. ClokeHue u
KoopaunaTs! 1 BEKTOpHI BbIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mcio. KoMiutaHapHble BEKTOpBI.
CkansipHOE€  IpOU3BENEHUE  BEKTOpOB. PasnokeHue BekTopa IO  TpEM
HEKOMIUTaHapHBIM BekTopaMm. I[Ipocreiimme 3agaunm B koopauHaTtax. KoopauHaTsl
BEKTOPA, PACCTOSHUE MEKIY TOUKaMH, KOOPAWHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOpAMHATAX, YroJ MEXIy BEKTOpaMH, yroyl MExXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU
KonTponbnas padota
Pa3znen 4. OcHOBBI 40 OK-01, OK-02,
TPHTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIUH OK-07
Tema 4.1 Copep:xanue yueOHOTo MaTepuana IIK1.3, IIK3.2
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Tpuronomerpuueckue
(GYHKIME TIPOM3BOIHHOTO
yria, yucna. Panuannas u
rpaaycHas Mepa yria

Pagnannas mepa yrina. [IoBopoT Touku BOKpyr Hadana koopauHat. OmpezneneHue
CHHYCa, KOCHHYCa, TAHI'€HCA M KOTAHI€HCAa. 3HAKU CHHYCA, KOCHUHYCa, TAHI'€HCA U
KOTaHI'€HCAa [10 YETBEPTSIM. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM 1
KOTaHT€HCOM OJIHOT'O U TOr'O K€ yIJla

HpaKTI/IHCCKOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.

DopMyIIbl IPUBEICHUS

Conepxkanue y4eOHOro MaTepHraia

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMybl IpUBEAEHUS

HpaKTI/IquKOC 3aHATUC

Tema 4.3

CuHyc, KOCHUHYC, TaHIE€HC
CYMMBl M pa3HOCTH [BYX
yIJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
IIOJIOBUHHOTO yTiia

Copep:xanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHMHYC U KOCHHYC
nBoiHoro yria. @opmMmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUYECKUX (YHKIUH B IPOU3BENECHUE U IPOU3BEIEHUS B CyMMY.
BripakeHne TpuUroHOMETpUYeCKMX (YHKIMIA dYepe3 TaHIeHC TOJOBHHHOTO
aprymenTa. [IpeoGpa3oBanus pOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHHH

HpaKTqucxoe 3aHATUC

Tema 4.4
OyHKIMHA, HUX CBOWCTBA.

Coneprxkanue ydeOHOT0 MaTepuana

OO6nacTh onpesesieHus 1 MHOXKECTBO 3HaueHui (yHKuui. YETHOCTh, HEYETHOCTD,

Crnioco0sl 3aJlaHusl | nepuoAMYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUN
(byHKLIUI [pakTHYECKOE 3aHATHE
Tema 4.5 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6macth ompeneneHuss 1 MHOXECTBO 3HAYCHHH TPUTOHOMETPUYECKUX (DYHKITHI.
(GyHKIMH, UX CBOMCTBAa U | UETHOCTH, HEUETHOCTD, MEPUOJUYHOCTD TPUTOHOMETpUYecKuX (GyHkuuii. CBoiicTBa
rpaduxu u rpaduku QyHKIUNA y =cos X, y =sin X, y =tg X, y = ctg X.
KomMb6unnpoBaHHoe 3aHsTHE.
Tema 4.6 Coneprxanne ydeOHOT0 MaTepurana
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[IpeobpazoBanue

Cxarue 1 pacTshkeHHue Tpa@KOB TPUTOHOMETPUYECKHUX (YHKLINH.

rpaduKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKIUI

TPUTOHOMETPUUECKHUX [IpakTuueckoe 3anarue

byHKIUI

Tema 4.7 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKAHM e IPUKJIATHOTO
Onucanue MO/1YJIfA)

IIPOM3BOJICTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (QYHKUMH B MpOQecCHOHATBHBIX

IIPOLIECCOB  C  ITOMOILBIO
rpaduKoB PyHKITHI

3agadax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.8 Copep:xanue yueOHOT0o MaTepuana
OO6patHbie OO6patHbie TpuronoMmeTpuyeckue GyHkiuu. x cBoicTBa u rpaguku
TPUTOHOMETPUUECKHUE
[IpakTHueckoe 3aHsATHE
byHKIIUN
Tema 4.9 Copep:xanue yueOHOT0 MaTepuana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue

YpaBHCHU U HCPABCHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKNE YPAaBHEHMs, CBOJAIIMECS K KBaJpaTHBIM, peElIacMble
Pa3I0KEHUEM Ha MHOKHUTEIH, ONHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

HpaKTqucxoe 3aHATUC

Tema 4.10 Coneprxanue yueOHOro MaTepuaa

Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX [IpakTuueckoe 3anarue

ypaBHEHUU

Tema 4.11 Copepxanne yueOHOTO MaTepuana

Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAKECHU. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHI W HEPAaBEHCTB B TOM YHCJIE C MCIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKITUH KonTponbhas padora
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Pazgen S. 8

KommiexkcHble yucia

Tema 5.1 Copepxanne yaeOHOTO MaTepuana

KommuiekcHbie uncna [Tonstue komiuiekcHoro yucna. ComnpsykeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYNb U
apryMeHT KOMIUIeKCHOro uucna. @opma 3amucd  KOMIUIEKCHOTO — 4Yucia 4
(reomeTpuyeckas, TpPUTOHOMETpHUYECKas, ainreOpanyeckas). ApudmMmerndeckue
JEMCTBUS C KOMILJIEKCHBIMU YHCIIaMU
[IpakTuueckoe 3anarue

Tema 5.2 Copep:xanue yueOHOro MaTepuana

[Ipumenenue BrinosiHeHNE pacyeToB ¢ MOMOILBK KOMIUIEKCHBIX yucen. [Ipumepsl ncrnoab30BaHust

KOMIUIEKCHBIX YHCE KOMIUIEKCHBIX YHCEN 4
[IpakTHueckoe 3aHsATHE

Paznen 6. IlpousBoaHas 40

¢byHkuum, ee

NpHUMEHeHHe

Tema 6.1 Coneprxanue yueOHOro MaTepuaa

Ilonsatne  mpomsBoAHOM. | OmpeesieHue YMCIOBOM MOCIeA0BAaTENIbHOCTH U Coco0bl ee 3anaHus. CBoiicTBa

@opMmynsl M IpaBMiIa | YECIOBBIX MOCIenoBaTelnbHOCTE. OmpeneneHue mpenena IMociaeI0BaTeIbHOCTH. OK-01. OK-02

nudepeHIpoBaHms Beruucnenne  mpenmenoB  mocnenoBaTenbHOcTel.  I[lpemen  yHkmmm  Ha 2 OK- 03’ OK-0 4’
o6eckoneuynoctu. [Ipenen gynkiuu B Touke. [Ipupamenue aprymenra. [Ipupamienue OK-0 5’ OK-06’
¢byHkuuu. 3ajayd, MNOPUBOJALIME K MOHATHIO NpPou3BOAHON. OrmpeneneHue 012_07 ’
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS TIPOU3BOIHOMN 1IK1.3, ITK3.2
[IpakTnueckoe 3anarue

Tema 6.2 Coneprxanne y4eOHOT0 MaTepuasa

[IpounzBoaHbIE cymMmel, | ©opmynsl guddepenunposanust. [Ipasuna quddepenunpoBanus 6

pasHOCTH  mpou3BeAeHus, | KoMOMHMpOBaHHOE 3aHATHE

YacTHOTO
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Tema 6.3

[IpounsBoaHbIe
TPUTOHOMETPUUYECKHIX
¢ynkuuii.  [IpomsBoxnas
CIIOKHOHM (yHKIIUH

Copepxanne yaeOHOTO MaTepuana

Omnpenenenue ciaoxHON (QyHKIMH. [IpoM3BOAHAS TPUTOHOMETPUUECKUX (PYHKIIUH.
[Tpou3BoaHas COXKHOU (PYHKIIUU

HpaKTI/IHCCKOC 3aHATUC

Tema 6.4

Ilonstue 0
HENPEPBIBHOCTH (YHKITUH.
Meron uHTEpBAJIOB

Copepxanue yueOHOro MaTepuana

[Tonstue HenpeppiBHON GyHKIMHA. CBOMCTBA HEMPephIBHOU (PyHKITUU. CBSA3b MEXITY
HEMpPEephIBHOCTRI0O U AuddepeHnupyeMocTbio (YHKIUU B TOYKE. AJITOPUTM
pelieHusl HepaBEHCTB METOJIOM UHTEPBAJIOB

HpaKTI/I‘leCKOC 3aHATUC

Tema 6.5 Copep:xanue yueOHOro MaTepuana
['eomerpuuecknii u | ['eomeTpuyeckuii CMBICT TPOU3BOJHOW (YHKIMU — YIIIOBOH Kod(dummeHT
busznyeckuit CMBICI | KacaTeJIbHOH K TpaduKy (QYHKIUU B TOYKE. YpaBHEHHUE KAcaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIIUU. AJTOPUTM COCTaBJICHHS YPAaBHCHHsI KacaTelbHOW K TpaduKy (yHKIUU
y=f(x)
[IpakTudeckoe 3aHaTue
Tema 6.6 Coneprxanne ydeOHOT0o MaTepuana
dusnueckui cMBICT | Ou3nyeckuil (MeXaHWYECKUI) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
IPOU3BOJTHON B | MOMEHT BpeMeHHU t: v =S’ (t)
IpoQeCCUOHATBHBIX [IpakTudeckoe 3aHaTue
3a7a4ax
Tema 6.7 Coneprxanue yueOHOro MaTepuasa

MOHOTOHHOCTh (PYHKLIMH.
Touku skcTpemyma

Bospacranne u yObiBaHuWe (YHKIHH, COOTBETCTBHE BO3pacTaHHMs U yOBIBaHUS
GbyHKIMU 3HaKy npou3BoAgHOW. [loHsTHE ™NPOW3BOIHOM BBICHIETO MOPSIKA,
COOTBETCTBHE 3HaKa BTOPOW MPOM3BOAHOMN BBIMTYKJIOCTH (BOTHYTOCTH) (pyHKIIMU Ha
oTpe3ke. 3aJaud Ha MaKCUMyM U MHHUMYyM. [loHATHE acMMITOTHI, COCOOBI UX
onpezeneHusl. ANTOPUTM HCCIEeNOBaHUs (YHKIMHM W TOCTpPOeHUsi ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS
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IIpakTrueckoe 3aHsATHE

Tema 6.8
WccnenoBanue GyHKIUN U

Conepkanue y4eOHOro MaTepHuaia

HccnenoBanue GyHKIMA HA MOHOTOHHOCTB M IIOCTPOEHUE IPa(hUKOB.

MOCTpoeHue rpaduKoB 4
[IpakTHueckoe 3aHsTHE
Tema 6.9 HaumbGonemee u | Comepikanue ydeOHOro Matepuaia
HAUMEHbIIIEE 3HaueHus | HaxoxkaeHne HauOONBIIEr0O W HAWMEHBIIETO 3HAYCHWH (QYHKIHMH, MTOCTPOCHHE
byHKIIUN rpa)¥KOB MHOTOWIEHOB C UCIIOJIb30BAHUEM allapara MaTeMAaTUYECKOr0 aHaIu3a 2
[IpakTrueckoe 3aHsATHE
Tema 6.10 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COepPKaHue (CopepKaHNe IPUKJIIATHOTO
Haxoxnenue MOIYJIs1)
ONTUMAJILHOrO pesysbrara | Haumenbiiee u HanOosbliee 3HaYeHHE (QyHKIUA 6
C IOMOILBIO IPOU3BOAHOM | [TpakTHYECKOE 3aHATHE
B IIPAKTUYECKUX 3aJa4ax
Tema 6.11 Copep:xanne yueOHOTO MaTepHana
Pemenue 3aga4. | Gopmynsl u npasuia aupdepenuupoBanus. VcenenoBanue QyHKIMHA € TOMOIIBIO
ITpoussoanas GpyHkuuH, ee | mpousBoaHoi. Hanbosbiiee 1 HanMeHbIee 3HAYCHUS (PYHKIIUH 2
IpUMEHEHNE KonTponbnas padota
Paznen 7. 46
MHOrorpaHHuKyd M Teja
BpallleHust OK-01, OK-02,
Tema 7.1 Copepxanne yueOHOTO MaTepuana OK-03, OK-04,
Bepmmnuel, pebpa, rpanu | [lonstue MHOrorpanHuka. Ero sjieMeHTHI: BepilivHBI, peOpa, rpaHu. JlnaroHaib. OK-05, OK-06,
MHOT'OTPaHHHUKA CeueHne. BblITykiible 1 HEBBIITYKJIBIE MHOTOTPaHHHUKHU OK-07
[TpakTryeckoe 3aHsTHE 2 IIK1.3, IIK3.2
Tema 7.2 Copepxanne yueOHOTO MaTepHana
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IIpusma, ee
COCTaBJIAIOLIUE, CEYCHHE.
IIpsmass wu npaBuiIbHAs

[Tonarue nmpusmel. Ee ocHOBanus u OokoBble TpaHu. Bricota mpusmsl. Ilpsmas u
HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenue

HpaKTI/I‘-IeCKOC 3aHATUC

MIPU3MBI

Tema 7.3 Coneprxkanne ydeOHOT0 MaTepurasia

[Tapannenenunen, kyO. | [lapamienenunen, CBOMCTBAa MPSMOYTOJBHOrO mMapawienenunena, kyo. CeueHue
Ceuenue KyOa, | Kky0a, mapaienenumneaa

napasuiejenumnea [IpakTuueckoe 3aHsiTHE

Tema 7.4 Copep:xanue yueOHOro MaTepuana

[Mupamuna, ee | [Ilupamuna u ee snementsl. Ceuenune nupamusl. [lpaBunbHas nupamua. Y ceueHHas

COCTaBJIAIOIIME, CEYECHHE.
[IpaBunbHass  mupammja.
VYcedenHas nupamuia

InupaMuaa

[IpakTnueckoe 3aHsATHE

Tema 7.5 Copep:xanue yueOHOro MaTepuana

boxosas 5 nonHas | [Inomans 60KOBOW M MOJHOW MOBEPXHOCTH IPU3MBI, TUPAMUIbI

IIOBEPXHOCTh npusMel, | [IpakTudeckoe 3aHATHE

UPAMU/IBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummerpus B KyOe, | CUMMeTpUsl OTHOCHUTEIBHO TOYKH, MPSIMOM, MiIockoctu. CuMmerpusi B KyoOe,
napajuienenunese, napajuieJenuIee, IpusMe, MUpaMuae

MMpU3Me, NMpaMuac

[IpakTrueckoe 3aHsATHE

Tema 7.7
IIpumepel cumMeTpuii B
npodeccuun

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHNe NPUKJIATHOIO
MO/LYJIst)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

[IpakTnueckoe 3aHsTHE

Tema 7.8

Copepxanne yueOHOTO MaTepHana

IlonsTue IMMPpaBUJIBHOT'O MHOT'OI'paHHUKA. CBoiicTBa MMpaBUJIbHBIX MHOTOI'PaHHUKOB

HpaKTI/ILICCKOC 3aHATUC
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[IpaBunbHbBIE

MHOTOI'PAaHHUKH, ux
CBOMCTBA

Tema 7.9 Coneprxkanue ydeOHOT0 MaTeprasa

Hununnp, ero | Llwmunap u ero snementsl. CeyeHue MUIMHApa (MapauieIbHOE OCHOBAHUIO U OCH).

coctaBisromue. CeyeHnue
MATUHAPA

Pa3zBepTka nunmuHapa

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.10

Konyec, €ero
cocrapisirone. CeueHue
KOHYycCa

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaAHUe (CoAepPKaHue TPUKJIATHOIO0
MOIYJIs1)

KOHyc u ero »aeMeHThl. CeueHue KOHYCa (napanneJILHoe OCHOBAHHIO U ITPOXOOAIICE
qepes3 BepI_HI/IHy'), KOHHNYCCKHE CCUCHUA. Pa3BepTKa KOHYCa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11 Copepxanne yaeOHOT0 MaTepuaa

VYceueHHbIi KOHYC. | YcedueHHbIN KOHYC. Ero obpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenue YCCUEHHOTO | [TpakTHUecKOe 3aHATHE

KOHycCa

Tema 7.12 Copepxanne yueOHOTO MaTepHana

[ap u cdepa, ux ceueHus

[Tap u cdepa. B3aumuoe pacnonoxxkenune cepbl U 1uiockoctH. CeueHue miapa,
cdepbl

HpaKTqucxoe 3aHATUC

Tema 7.13

ITouarue o6 o0BeMe Tena.
OTtHolIeHHE 00BEMOB
MMOJOOHBIX TEI

Copepxanue yueOHOTO MaTepHana

[Tonsitue 06 oOwveme Tena. OO6beM Kyba M MPSIMOYTOJIBHOTO MapasuieenuIeia.
O6bem mnpusmbl u  IwMHApa. OTHOmIeHHE O00BEMOB MOJOOHBIX — Tedl.
['eomeTpruecknii CMBICI ONPEAEIUTENS 3-TO OPsIIKa

[IpakTHueckoe 3aHsTHE

Tema 7.14

Copepxanne yueOHOTO MaTepHana

O06wembl mupamuIbl U KoHyca. OObeM mapa. [1nomaau noBepxHoCcTen Ten
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O0beMBI ®W  IUIOLIAJIHU

IIOBEPXHOCTEH TeI

IIpakTrueckoe 3aHsATHE

Tema 7.15
KomOunanun

Conepxkanue y4eOHOro MaTepHuaia

KOM6I/IHaI_II/II/I TCOMETPHUICCKUX TCII

MHOIOIPDAaHHMKOB ¥ Tell | [IpakTHyeckoe 3aHsITHE 4

BpalleHUs

Tema 7.16 Copepxanne yaeOHOT0 MaTepuana

I'eomerpuueckue Hcnonb3oBaHne KOMOWHAIMKA MHOTOTPAHHWKOB W TE BPANICHHS B IMPAKTHUKO-

KOMOMHAIIMY HA IPAaKTUKE | OPHEHTHPOBAHHBIX 3aadax
[IpakTuueckoe 3aHsiTHE 4

Tema 7.17 Copep:xanue yueOHOro MaTepuana

Pewenne 3a1a4. | OOBbEeMbI U MIIOIIAU TOBEPXHOCTH MHOTOIPAHHUKOB M TEJ BPALICHUS

Mmuororpanauku 1 Teia | KonrpoiabsHas paboTa 2

BpaIeHus

Paznea 8. 14

IlepBooGpa3nasn

byHkuum, ee

NpUMEHeHHe OK-01, OK-02,

Tewma 8.1 Copepxanue yueOHOTO MaTepHana OK-03. OK-04

[lepBooOpasHast GyHKUUM. | 3a7a4a O BOCCTAHOBJIEHMH 3aKOHA JIBMIKEHHUS 110 M3BECTHOH ckopoctH. IToHsiTHe OK-0 5’ OK-06’

[TpaBuna HaXOXJeHUs | uHTerpupoBanus. O3HAKOMIIEHHE C TIOHATHEM MHTErpaja W MepBOOOpasHOM ais 012_07 '

epBOOOPA3HBIX ¢ynkuuu y=f(x). Pemenue 3amau Ha CBA3b NEPBOOOpPA3HON M €€ MPOU3BOJHOM, JIK1.3. TIK3.2
BBIYMCIICHHE TEPBOOOpa3HON nisi jgaHHOM ¢yHkumu. Tabmuma dopmyn s - )
HaX0XJICHUS MepBo0Opa3HbIX. M3ydueHue mpaBuiia BEIUMCICHHSI TIEPBOOOPAa3HON 2

HpaKTqucxoe 3aHATUC

36




Tewma 8.2
Inomane KpUBOJIMHEUHOM
Tpaneuuu. ®opmyna

Herorona — JleitOHuna

Copepxanne yaeOHOT0 MaTepuana

3ajaud, NMPUBOJALIME K TMOHSITHIO OINPEACIICHHOIO HMHTETpajia — O BBIUKCICHUU
IUION[AAM KPUBOJMHEMHOM Tpamenuu, O IepeMeleHuu Touku. [lonstue
ornpeaenéHHOro UHTerpana. I'eomerpudeckuii U (GU3HMUECKUN CMBICIT ONPEIEICHHOTO

unrerpasna. @opmyna Hetorona— JleitoamIa 2
[IpakTHueckoe 3aHsTHE
Tema 8.3 Coneprxkanne ydeOHOT0 MaTepuasia
Heonpenenenuplit u | [loHsTHE HEONPEEIEHHOT O UHTETpaJIa
ONpE/ICTICHHBIN HHTETPasbl | KoMOMHUPOBAaHHOE 3aHSTHE 2
Tewma 8.4 Copepxanne yaeOHOT0o MaTepuaa
[Tonsarue 00 | 'eomMeTpuYeCcKuii CMBICIT OIPEACICHHOIO HHTErpaa
OIpENENIEHHOM UHTEerpane | [Ipakruyeckoe 3aHsATHE 2
KaK IJI0IIAIN
KPUBOJIMHEHHOHN Tpanenun
Tewma 8.5 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAEP:KaHUE (COAepKAHME IPUKJIATHOTO
OnpeneneHHbIi UHTETpall B | MOLYJIS)
JKU3HU I'eomeTpuueckuit cmbicat  omnpeneneHHoro wuHrerpana. ®dopmyna HerotoHa -
JleitOnuma.
Pemienue 3aay Ha NpUMEHEHNE UHTErpaja sl BEIYUCICHUS (PU3NUECKUX BETMUYNH
U rIoniaaen 4
[IpakTnueckoe 3aHsATHE
Tewma 8.6 Coneprxkanue ydeOHOT0 MaTepuana
Pemenne 3agad. | [lepBooOpa3nas pynkuuu. [TpaBuia HaxoxieHus: nepBooOpa3HbiX. Ee npuMmeHnenue
ITepsoobpasnas (ynkumu, | KontponsHas pabora 2
€€ PUMEHEHUE
zme“ O 10 OK-01, OK-02,
CTeneHn " KOPHH. OK-03, OK-04,
TeneHHast GyHKUMsA OK-05, OK-07

Tema 9.1

Coneprxanne ydeOHOT0 MaTepurana
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Crenennass (QyHKIus, ee

TToHATHE KOpHS N-0if CTeNeHN U3 jaeiicTBUTeNbHOro uncna. dyrkupn y = VX mx

CBOJCTBa cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0i CTENEHU
[IpakTUyeckoe 3aHsATHE 4
Tema 9.2 Coneprxkanne ydeOHOT0 MaTepurasia
ITpeoGpa3oBanue IIpeoOpa3oBaHue UppalMOHAIbHBIX BbIPAKEHHUH
BBIPAKEHUN € KOPHAMU N- | [IpakTHYECKOE 3aHATHE 4
Ol CTeTICHU
Tema 9.3 Copepxanne yaeOHOTO MaTepuana
Cpoiictea  crenenn ¢ | [loHsTHE CTEeneHH C IIOOBIM pallMOHAIBHBIM MOKa3areneM. CTerneHHble GYHKINH, X
paLOHATIBHBIM U | cBOiicTBa U rpaduxu
JeHCTBUTENIbHBIM [IpakTuueckoe 3aHaTue 2
HoKa3aTesIMU
Tema 9.4 Copepxanne yaeOHOT0o MaTepuaa
Pewenne PaBHOCWJIBHOCTB MppaLlMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METObI UX PELICHUS.
UppalMOHAIbHBIX Pemennie uppannoHalbHbIX ypaBHEHUH U HEPABEHCTB
YPaBHCHUH U HEPABEHCTB | KOMOMHUPOBAaHHOE 3aHSTHE 6
Tema 9.5 Copepxanne yueOHOTO MaTepuana
Crenenu u KopHH. | OnpeneneHue creneHHol QyHkiuu. lcrosib3oBaHue €€ CBOMCTB NpU pelIeHUU
CrenenHas QyHKIMS YpaBHEHUI U HEPABEHCTB 2
KonTtponbHas pabora
Paznen 10. 18
Iloka3aTeabHas
bynkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuasa OK-01, OK-02,
ITokazarenpHas ¢yHkuus, | CTenedb ¢ NPOM3BOJBHBIM  JCHCTBUTENBHBIM  IMOKa3zareneM. OmnpeseaeHue OK-03, OK-04,
€€ CBOICTBA noKa3aTeabHOM (PyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C HPUMEHEHHEM OK-05, OK-07
nokazaTtenbHON (QyHKIHH. Pemenne moka3zaTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO-
rpaduuecKuM METOI0M 4

KomOunupoBanHoe 3aHsATHE
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Tema 10.2
Pemmrenue mokasaTeIbHBIX
YpPaBHEHUU U HEPABEHCTB

Copepxanne yaeOHOT0 MaTepuana

PemeHne 1okas3aTeNbHBIX YPaBHEHHM METOJOM YPAaBHUBAHMS IIOKa3arTeseH,
METOZOM BBEICHHUS HOBOW MEPEMEHHOH, (PYHKIMOHATBHO-TPA(PUUECKIM METOJIOM.

Pemrenne nokasaTenbHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsATHE
Tema 10.3 Coneprxkanue ydeOHOT0 MaTepurasia
Cucrembl NOKa3aTeNbHBIX | PelieHne cucTeM MoKa3aTelbHbIX yPaBHEHUI
YpaBHEHUI [IpakTrueckoe 3aHsTHe 4
Tema 10.4 Coneprxkanue ydeOHOT0 MaTepurasia
Pewenune 3aj1a4. | Pemenne mnoka3zaTenbHBIX YpaBHEHUI METOJOM YpaBHUBaHHUS IOKas3aTeled u
IToka3zarenpHas GYHKIUS | METOIOM BBEICHHS HOBOW MepeMEHHOI. PelieHne mokasarenbHbIX HEPaBCHCTB
KonTponsHas pabora 2
Pa3znen 11. Jlorapudmbi. 30
Jlorapupmuueckasn
byHkus
Tema 11.1 Copep:xanue yueOHOT0o MaTepuana
Jlorapudm yucia. | Jlorapudwm uncna. JlecaTUUHBIN 1 HaTypaTbHBIN JIOTapU(PMBI, YHCIIO €
Jecarnanblii 1 | KoMOMHHPOBAaHHOE 3aHATHE
HaTypaJIbHBIN JIOTapu(MBI, 4 OK-01, OK-02,
YUCIIO € OK-03, OK-04,
Tema 11.2 Coneprxkanne ydeOHOT0 MaTepuana OK-05, OK-07
CaoiicTBa norapu¢mos. | CpoiictBa orapudmon. Oneparus JorapuGpMupoOBaHuUsI. 1IK1.3, IIK3.2
Onepanus KomOunupoBaHHoe 3aHsATHE 6
J0rapupmMUpPOBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
byHKIMS, ee cBOiicTBa KombOunnpoBanHoe 3aHsTue 4

Tema 114

Copepxanne yueOHOTO MaTepuana
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Pewenne [Tonatue norapupmuyeckoro ypaBHeHUs. Onepanus NOTCHUUPOBaHUA. Tpu
JOTapuUPMHUECKUX OCHOBHBIX METOAA pEUICHHs JOTrapu(MHUUECKUX YpaBHEHHN: (YHKIIMOHAIBHO-
YpaBHEHHIA U HEPABEHCTB | rpa)UyecKuii, METOJ MOTEHIMPOBAHMSA, METOJ BBEICHHS HOBOH NEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
Komb6unupoBanHoe 3ansrue
Tema 11.5 Coneprxkanue yu4eOHOT0 MaTeprasa
Cucremsl AJNTOPUTM pELICHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapH(pMHUYECKHX
JOTaprUPMHUUECKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COAepPKaHUe (CopepKaAHNe IPUKJIIATHOTO
Jlorapudmbl B mpupoae U | MOLYJIs1)
TEXHUKE [Ipumenenune norapudma. Jlorapudmuueckas cnupanb B npupone. Ee
MaTeMaTUYECKHE CBOWCTBA 4
[IpakTnueckoe 3aHsATHE
Tema 11.7 Copepxanne yaeOHOT0 MaTepuana
Pewenne 3aj1a4. | Jlorapudmuueckas ¢pyHkuus. Pemenne npoctedmmx gorapupMuIecKux ypaBHEHUH
Jlorapudmel. KonTponbnas pabota 2
Jlorapugmuueckas
byHKIUSA
Paznen 12. 10
MHo:kecTBa. JJieMeHTbI
Teopuu rpados
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MHoxecTBa ITonstue MuOxecTBa. [TonMHOXKEcTBO. Oniepaiuy ¢ MHOXKECTBAMHU
KomOunupoBaHHoe 3aHATHE 2
Tema 12.2 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAePKaHUE (CoAepKAHME IPUKJIATHOTO
Onepanuu ¢ MHOXECTBAMH | MOYJIS1)
Onepanuu ¢ MHOXecCTBaMU. Pelenue npukiaaHbIxX 3a1ad
[IpakTnueckoe 3anaTue 2

Tema 12.3
['padbr

Copepxanne yueOHOTO MaTepHana

[Tonstue rpada. Ces3HbI rpad, AepeBo, UK rpad HA MIOCKOCTH
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[TpakTuyeckas pabora

Tema 12.4 Copepxanne yaeOHOTO MaTepuana
Pemenune 3aga4. | Onepanuu ¢ MHOKecTBaMH. OnucaHue pealbHbIX CUTYalUi C TOMOIIBIO MHOKECTB.
MmuosxectBa, I'padppl 1 ux | [IpumeHenue rpadoB K pEHICHHUIO 33124
IIPUMEHEHNE KonTponbnas pabora 2
Paznen 13. DuiemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOATHOCTEH
Tema 13.1 Copep:xanue yueOHOro MaTepuana
OcHoBHbIE noHATHA | [lepecTaHOBKH, pa3MelICHHs], COUCTaHUSI.
KOMOWHATOPHKHU 4
[IpakTnueckoe 3anaTue
Tema 13.2 Copepxanne yaeOHOTo MaTepuana
CoOriTHe, BEpPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSATHOCTH CYyMMBbI COOBITHH.
coOpitnsa.  Cnoxkenue M | YCioBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIC COOBITHA. Teopembl o OK-01, OK-02,
YMHOXKEHHUE BEPOATHOCTEN | BEPOATHOCTHU MPOU3BENICHUS COOBITHI. OK-03, OK-04,
[TpakTHueckoe 3aHsATHE 4 OK-05, OK-07
Tema 13.3 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKaHUE (COAepKAHME IPUKJIATHOTO 1IK1.3, 11K3.2
BepostHOCTB B | MOZYJIAA)
PO eCCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE
3a/1a4ax ornpezeneHue BeposTHOCTU. OlieHKa BEPOSITHOCTH COOBITHUS
[IpakTnueckoe 3anaTue 4
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
HuckperHas  ciydaiHas | Bunel ciydaitHeix BenmmumH. OrmpenesnieHue IUCKPETHON CIyYaliHOW BEIWYHHEI.
BEJINYMHA, 3aKOH e¢ | 3aKkOH paclpeeseHus] JUCKPETHOM CIly4allHOW BeIW4MHBL. Ee 4ucioBble
pacrpeaeneHust XapaKTePUCTHKA 4
[IpakTnueckoe 3anarue
Tema 13.5 Coneprxanue yueOHOro MaTepuasa
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3agaun  MaTeMaTUYECKOU

Bapuanuonnsiii  psa. Ilomuron wactor u  rucrorpamma. (Cratuctudyeckue

CTaTUCTUKU XapaKTePUCTHKU PsiJia HAOIIOAaeMbIX JTaHHBIX
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKAHM e IPUKJIATHOTO

CocraBnenue Ta6J'II/IH n
AuarpaMm Ha IIPaKTUKE

MO/1YJIfA)

[TepBuuHas 00pabOTKa CTATHCTUYECKUX JAaHHBIX. [ paduueckoe Mx mpeacTaBieHUE.
HaxoxieHne cpeqHuX XapakTepUCTHK, HAOTIOAaeMbIX JTaHHBIX

HpaKTI/I‘-IeCKOC 3aHATUC

42




Tema 13.7
Perenue 3amau. DneMeHThI

Copepxanne yaeOHOT0 MaTepuana

OnemeHTsl KOMOMHATOpUKU. CoOOBITHE, BEPOSATHOCTH CcOOBbITUS. CIllOKEHHE |

KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEMN
CTaTUCTUKKM W TeopuH | KoHTposbHas paboTa 2
BEPOSATHOCTEU
Pa3znen 14. YpaBHeHnusi u 28
HEPaBeHCTBA
Tema 14.1 Copepxanne yaeOHOTO MaTepuana
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | paBHOCWJIBHBIX MIEPEX0aX B YPaBHEHUSIX U HepaBeHCTBaX. OOIIre METO B! PEIICHHS
OOmpe MeTobl pEIeHNsT | YpaBHEHHN: TEPEeX0J OT pPaBEHCTBA (YHKIMA K PaBEHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIM, METOJI pa3I0kKEHHUs Ha MHOKUTEIN, METO/] BBEJICHHUS] HOBOH
nepeMeHHOH, PyHKIIMOHAIbHO-TpadUUYeCKUil METO
[IpakTrueckoe 3aHsATHE
Tema 14.2 Copepxanne yaeOHOTo MaTepuana
I'padpuueckuit MeToz | O0mue MEeTO bl pelIeHUs] HEPABEHCTB: MEPEX0/] OT CPAaBHEHUS 3HAYCHUN (PYHKINH K OK-01, OK-02,
pelieHus YPaBHEHMH, | CPAaBHCHHIO 3HAUCHHUI apTyMEHTOB JUIsi MOHOTOHHBIX (D)YHKIIMH, METOJI HHTEPBAJIOB, OK-03, OK-04,
HEPABEHCTB ¢byHKUIMOHATBHO-Tpadguueckuiit Metos. I'paduyeckuii MeTo]] perieHus: ypaBHeHUN U OK-05, OK-06,
HEpPaBEHCTB 4 OK-07
[IpakTnueckoe 3aHATHE IIK1.3, ITK3.2
Tema 14.3 Coneprxkanue ydeOHOT0 MaTepurana
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayisa. PackpeiTe Momynsi 1o onpeaeneHuro. [Ipocteiimme
C MOJyJieM YPaBHEHUs U HEPaBEHCTBAa C MoxyJseM. [IpuMeHeHre paBHOCWIBHBIX NIEPEXOAOB B
OIIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM 4
[IpakTnueckoe 3anarue
Tema 14.4 Copepxanne yueOHOTO MaTepuana
VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiinre ypaBHEHHs 1 HEPABEeHCTBA C MTapaMeTpOM
C mapameTpaMu [IpakTuueckoe 3anarue 6

Tema 14.5

IIpo¢deccnona/ibHO-OPHEHTHPOBAHHOE COAEPKAHHE (COAEPKAHNE TPUKJIATHOTO
MOYJIs1)
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CocraBnenue u peueHue | Perienne TeKCTOBBIX 33aa4 IPOPECCHOHATBHOTO COACPIKAHUS

npodeccuoHaNbHBIX 3aj1au | [IpakTHYeCKue 3aHATHS 8
C IOMOIIBIO YPaBHEHUU
Tema 14.6 Coneprxkanue ydeOHOT0 MaTepurasia
Pemenue 3ama4. | O0mMe METoAbl pElIeHUs] YpaBHEHUN. YPaBHEHHsI U HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMsI U HEPABEHCTBA | IapaMeTpaMH

[IpakTuueckoe 3aHsiTHE 2
IIpomeskyTouHnas arrectanus (JK3amMeH)
Bcero: | 346
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3. YciaoBus peaju3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3. YCJIOBUSA PEAJIMZALINU JUCHUITJIMHBI
3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY 00ecre4eHHI0
Peanu3zanus nucuuruiMHbl TpeOdyeT Han4usl y4eOHOTro KabnHeTa MaTeMaTHKH;

OO6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAI0YHBIC MECTa IO KOJMYECTBY CTYACHTOB,;
- pabodee MeCTo MpernoaBaTels;

- HarJIHBIC TTOCOOMS.

TexHuueckue cpeacTBa 06y‘-ICHI/I}II
-KOMIIBIOTCP C JIMIICH3HNOHHBIM IIPOTPAaMMHBIM O6€CH€IIGHI/I€M;
- MYJIbTHMCOUA-TIPOCKTOP,

- HHTCPAKTUBHAA AOCKA,

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

OcHOBHas nuTeparypa:

1) Anrebpa u Hawyana MartemaTuyeckoro anammsza 10-11 xkmaccel: yueb. it
o01reoOpa3oBar. opranu3anuii: 0a30Bbiid U yrayonenusii yposau (L. A. AmumoB u
np.) M. IIpocsemenue 2020

2) I'eometpus 10-11 xmaccel: y4ueb. s oOmieoOpa3oBar. opraHu3anuii: 0a30BbIA U
yrinyonennsiit ypoBau (JI.C.Atanacsa u ap.) M. Ilpocsemnienue 2020

JlonoyiHUTENBHAS IUTEpaTypa: yueo. I CTy . YUpexKaeHui cpea. mpod. o0pazoBaHus
/ bammakoB M.M. —: NU3naTensckuii ieHTp «Akamgemus, 2020.

3ﬂeKTp0HHLIe H3TaAHUA

Maremaruka. [IpakTukym : y4deOHOE MmocoOHe Ui CPeAHEero MpoQecCHOHAIBHOro 00pa3oBaHus /
O. B. Tatapuukos [u ap.] ; mox obmel penakiuenr O. B. TarapuukoBa. — Mocksa : U3gaTenbcTBoO
Opaiit, 2023. — 285 c. — (IlpodeccuonansHoe obpaszoBanue). — ISBN 978-5-534-03146-1. —
Texct : anextponnslii // ObC FOpaiit [caiiT]. — URL:

https://urait.ru/viewer/matematika-praktikum-512207#page/1

boromonor H. B. MaremaTtuka. 3amaun ¢ pemieHUsIMU . ydeOHOe TMocoOHe IJs CpeIHero
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — 2-e wu3n., ucnp. u gom. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 ¢. — (Ilpodeccuonansroe odpazoranue). — ISBN 978-5-534-
16211-0. — Texkcr : anmexTpoHHEIH // OOpa3oBarensHas iardgopma KOpaiT [caiiT]. — URL:

https://urait.ru/viewer/matematika-zadachi-s-resheniyami-530620#page/1
Internet-pecypcei: https://math-ege.sdamgia.ru/
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOO0Pa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIIpaBJICHHBIC Ha

dbopmupoBaHre 00MKX U MpodecCHOHATBHBIX KOMIIETCHIIMNA MO pa3fesiaM U TeMam

COACPKaHUA yqe6Horo Matcpualia.

Oo6mas/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeHIHsA MeponpusiTUs
OK 01. Beibupats criocoOb1 P1,Temal.l1,1.2,1.311-0/c3 14,15, 1.6 TectupoBanue
peleHus 3aaay P2, Tempi 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcrusIit ompoc
npoQeccCuoHaNbLHOM P3, Tempr 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaremaTnueckuii
JEATENLHOCTHA ITPUMEHUTEIBHO P4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JUKTAHT
IT-o/c, 4.8,4.9,4.10, 4.11
K Pa3JINYHBIM KOHTCKCTaM P 5, Tempr 5.1, 5.2 WupuBuyanbHas
P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7 | CaMOCTOATC/IbHAA
1-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpencrasnenue
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pE3yJILTaTOB

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

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 pabor

P 10, TeMsbl 101, 102, 103, 10.4 3amura

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, MH MBIy aTbHBIX

11.5,11.6 IT-o/c, 11.7 MPOEKTOR

P12, Temsr 12.1,12.2,12.3,12.4 KoHTpobHas pabota

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

BITIOJTHEHHE

IT-ofc, 13.6 HK3aMEHAIMOHHBIX

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

M-o/c, 14.6 Saatm
OK 02. Ucnonb30BaTh P1,Temal.1,1.2,1.3 II-0/c, 1.4,1.5, 1.6 | TectupoBanue
COBpPEMEHHBIE CPEJICTBA P2, Temn1 2.1,2.2,2.3,2.4,2.51-0/¢, 2.6 | YcrHbIii onpoc
MOUCKA, aHaJIu3a U P3, Temer 3.1, 3.2, 3.3 IT-0/c, 3.4 MareMaTHuecKuit
HHTEpIpeTAIIH HH(OPMALIHH P 4, Temor 4.1, 4.2, 4.3,4.4,4.5,4.6, 4.7 HKTAHT

> | IT-o/c, 4.8, 4.9, 4.10, 4.11

1 UH()OPMAIHOHHBIE P5 Tembr5.1.5.2 WuauBuayanbHas
TEXHOJIOTHH JIJIs1 BBEITTOJTHEHHS P6. Temp 6.1.6.2. 6.3. 6.4.6.5. 6.6. 6.7 | CaMOCTOATENbHAs
3a/1a4 MPO(ECCHOHANBHOI IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 pabora
ACATEIILHOCTH P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | Ilpencranenue

-0/c,7.8,7.9, 7.10 T-o/c, 7.11, 7.12, pesysIbTaToB

7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 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

MPaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot
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P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, | 3ammra

11.5,11.6 IT-o/c, 11.7 WH/IUBUTY aTbHBIX

P 12, Temsr 12.1,12.2,12.3, 12.4 IIPOEKTOB

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

IT-o/c, 13.6 Brinosnnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 SK3AMEHAHOHHEX

IT-o/c, 14.6 saaHmi
OK 03. IlnanupoBats u P 1, Temal.1,1.2,1.3II-0/c, 1.4,1.5, 1.6 | TecrupoBanue
peanm3osbiBath cobcTBennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 | Vcrubiit onpoc
npoeCCHOHATBEHOE U P'3, Temni 3.1, 3.2, 3.3 TI-o/c, 3.4 MaremaTnueckuii
IMUHOCTHOE PasBHTHE P 4, Temn1 4.1, 4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT

’ IT-o/c, 4.8,4.9,4.10,4.11

MPEANPUHIMATEIBCKY IO P 5, Tembl 5.1, 5.2 WuauBuayanbHas
ACATCILHOCTL B P 6, Temel 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | CAMOCTOATCIRHAA
npodeccuoHanbHOU chepe, T-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
UCIIOJIb30BaTh 3HAHUS 110 P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpencrasnenne
(prHAHCOBOI rPaMOTHOCTH B [1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yIbTaToB

PA3JIMYHBIX ) XU3HCHHBIX

7.13,7.14,7.15,7.16, 7.17

IIPaKTUYECKUX paboT

CUTYyaLHSIX P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammTa TBOPYECKUX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabor
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, VHIMBH/{yalIbHBIX
11.5,11.6 IT-o/c, 11.7 HPOEKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTpobHas paGota
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 BLILO/HEHIE
Il-o/c, 13.6 SK3aMEHAIlIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 .
M-o/c, 14.6 SAatH
OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4,1.5, 1.6 | TecrupoBanmue
B3aMMOJIEHCTBOBATH U P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcrHBIH orpoc
paboTarh B KOJUIEKTHBE U P3, Tempr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuueckuii
KOMaHIe P 4, Temno1 4.1,4.2,4.3,44,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8,4.9,4.10, 4.11
P5, Temsr 5.1,5.2 Hnpmsrnyaibnas
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOATCIbHAT
IT-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P 7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpencrasnenne
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pe3yJIbTaTOB

7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 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

P 12, Temsr 12.1, 12.2,12.3,12.4

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

NpPaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabot

3amura

WHIUBHTY AJIbHBIX
MIPOEKTOB
KonTponbhas pabora
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P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 Brinmonnenue
IT-o/c, 14.6 SK3aMEHAIIMOHHBIX
3aJlaHu i

OK 05. OcymecTBasiTh P1,Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5, 1.6 | TecrupoBanue
YCTHYIO H IHCHMEHHYIO P2, Temp1 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcrusIii ompoc
KOMMYHUKAIMIO Ha P3, Tempr 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaremaTnueckuii
rOCyAapCTBEHHOM S3BIKE 54’ /TZM;’I jé’ 212(’) 443:[ 14'4’ 4.5,4.6,4.7 JOUKTAHT
Poccuiickoit denepanuu ¢ P-g,(il’“ e1\l/n;1 5'.1” 5"2 t WnauBuyanbHas
y4eTOM 0COOeHHOCTEH P1,Temal.l,12, 13 Tl-0/c, 1.4, 15, 1.6 | CaMOCTOATEIbHAs
COLMAIBHOTO U KYJIBTYPHOI'O P2, Tems 2.1,2.2,2.3,2.4,2.5 [I-0/c, 2.6 | pabora
KOHTEKCTa P 3, Tems! 3.1, 3.2, 3.3 IT-0/c, 3.4 [IpencraBienue

P 4, Temnb 4.1, 4.2,4.3,4.4,45,4.6, 4.7 | pesynsraToB

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

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, 6 Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

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

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, 104

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
IT-o/c, 13.6

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

MPaKTUYECKUX padoT
3ammTa TBOPYECKUX
pabor

3amura

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbhas padota
Brmmonnenue
9K3aMEHAIlMOHHBIX
3aJaHuN

OK 06. IIposBasaTh

rpak ITaHCKO-TATPHOTHIECKY IO
MO3HIIHIO, TEMOHCTPHPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
00IIIeYeIIOBEUSCKIX
IIEHHOCTEH, B TOM YHCJIE C
YUETOM TapMOHH3AIHH
MEXXHAIIMOHAIBHBIX U

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temo1 7.1,72,7.3,74,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P &, Temsl 8.1, 8.2, 8.3, 8.4, 85, 8.6

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

TectupoBanue
YceTHBII onpoc
Maremartnueckuit
JTUKTaHT
NunuBunyansHas
CaMOCTOSATEIIbHAS
pabota
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MCIKPCIIUTUO3HBIX

IIpencrasnenue

OTHOIICHUM, TPUMEHSTh pE3yJIbTaTOB
CTaHIaPTHI MPAKTUIECKUX padoT
AHTHKOPPYIIIUOHHOTO 3amuTa TBOPUYECKHX
IOBEIECHUSI pabor
3amura
WH/IUBUTY aTbHBIX
MIPOCKTOB
KonrponsHas pabora
Brinosinenue
AK3aMEHAIIMOHHBIX
3alaHuI
OK 07. ConeiicTBOBaTH P1,Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5, 1.6 | TecrupoBanue
COXPAHEHUIO OKPYKAIOLIEit P2, Temp1 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcrusIit onpoc
cpeibl, pecypcochepeskenuto, | b 3> Tembi 3.1, 3.2, 3.3 IT-o/c, 3.4 MaremaTnueckuii
IPHMEHSTE SHAHHS 06 P 4, Temsr 4.1, 4.2,4.3,4.4,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8,4.9,4.10,4.11
W3MCHCHHHU KIIMMaTa, P 5, Tempi 5.1, 5.2 NuauBuayanpHas
MIPUHIIHAITEI OEPEKITUBOTO P 6, Tembl 6.1,62,63,6.4,65,66,67 | CaMOCTOATE/IbHAs
MIPOU3BO/ICTBA, () (HEKTUBHO TI-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabora
JICUCTBOBATH B YPE3BBIYANHBIX | P 7, Tewmsi 7.1, 7.2,7.3,7.4,7.5,7.6,7.7 | llpencraBinenne
CUTyaluAx IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pC3yIbTaTOB

[1IK 1.3. [IpoBOaUTHh U3MEPEHUS
rapaMeTpoB MPUOOPOB U
YCTPOMCTB CUTHAIIU3AIINH,
LEHTPaIU3aluu U OJIOKMPOBKHU.
[1K 3.2. OcyuiecTBasTh
PETYJIHUPOBKY U IIPOBEPKY
paboTHl yCTPOMUCTB U
npuOOPOB CUTHAIN3ALINHY,
LEHTpaJIN3aluK U
OJIOKMPOBKH.

7.13,7.14,7.15,7.16, 7.17

P8, 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-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2,12.3,12.4

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

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

MPaKTHYECKUX PadoT
3anura TBOPYECKUX
pabor

3ammuTa

WHJIUBUTY ATBHBIX
MIPOEKTOB
KonTponbhas padora
Brimonnenue
SK3aMCEHAIIMOHHBIX
3aJaHul
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