[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: aspunos Cepreii A“EKcaH'”'MﬁuHI/ICTepCTBO
HomxkHoctb: U.0. PekTopa

[ata nognucanus: 18.09.2025 11:
YHUKanbHbI MPOrpaMMHbIA KIKOY:

f17218015d82e3c1457d1df9e244def505047355 Harr}

Eag&)anbﬂoe rog

HayKd U BbICIIEro oOpaszosanus Poceuniickoit ®enepanun

YIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOe yUpeKICHHIE
BBICIIErO 00pa30BaHuUs

MOHAJIBHBIM MCCIIEN0BATEIbCKUN YHIBEPCUTET

«M

OCKOBCKHUM HHCTUTYT BHCKTpOHHOﬁ TCXHHUKH»

@KTOP 110 yueOHOH paGoTe
% )E/Z/ A.T". Banamos
R

PABOYAS ITIPOTPAMMA YYEBHOU JUCHUTIINHBI

[1]1 01. «MaTemaTka»

CrienuanbHOCTh CpeIHero MpoQecCHOHATBHOr0 06pa3OBaHUS:

11.02.13 «TBeproTenbHas SIEKTPOHHKA
Kpanuduxanus: TexHuk

Dopma o0yueHusI: OuHasl

HopmarusHslit cpok o6yuennst: 2 roma 10 Mec.
Ha 6aze 0OCHOBHOTO 0611ero 06pa3oBaHust

OOKYMEHT NOANMMCAH
QNEKTPOHHOM MOANUChLIO

Bnapeneu: becnanos Bnagumup Anekcanaposuy
DewncteuteneH: ¢ 17.04.2023 po 10.07.2024

Ceptudpmkat: 46F33D3EBE96FF113A1BB5ECC10CD7D5

Mocxkga 2023




1. OBIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCHUIIJIMHBI

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMBbl:

VueOnas mucnummaa I 01. «Marematukay» sBiseTcss 0a30BOM AUCITUILIHHON
001me00pazoBaTeNbHON MOATOTOBKM  oOpaszoBarenbHoi mporpammbl CIIO B cooTBeTCTBUU C
®I'OC CIIO no cnenuansaocty 11.02.13 «ITBepaoTenbHas 3IEKTPOHUKAY.

VYyeOnas aucruminHa uzydaercss B 1, 2 cemectpax. OOumii 00beM AMCITATIIMHBI
cocraBisgeT 340 yacos.

Pabouas mporpamma paspaborana ¢ yuetom  tpeboBanuit ®I'OC cpeanero oobiero
obpazoBanusi, ®I'OC cpeanero mnpogeccuoHaNbHOTO 00pa3oBaHus, NPOPEeCCHOHATBHBIX
CTaH/IAPTOB I10 Npodeccuul 1 TPoduIIst MPodheCCHOHATEHOTO 00pa30BaHUS.

1.2. lle1b ocBOeHHUs] Y4eOHOH JAUCHMIVIMHBI: CHOPMUPOBATH y OOyJarONMXCA 3HAHHS U
yMeHus B o00JacTH MaTeMaTHKH, HaBBIKM WX TMPUMEHEHHS B MPAKTHYECKOU
npohecCHOHaNBHOMN AEATETbHOCTH.

1.3. IllianupyeMble pe3yJibTaTbl 0CBOEHHUA JUCIHUILINHBI:

[Inanupyemeie

pe3ynbTaThl

OCBOCHMU A

cootBeTcTBUU ¢ PI'OC CIIO n Ha ocaoBe ®I'OC COO.
Jucnumiraa yuacTByeT B (JOPMUPOBAHUU CIEAYIONMX KOMIIETEHIINI 00pa30BaTeIbHOM

00111e00pazoBaTeNbHOM

JUCHUIIIMHBI B

POrPaMMBI:
ILnanupyemble pe3yabTaThl 0CBOEHHUS AUCHUILIUHBI
OK /MK 06 JucuuMninHapHbie
. (mpeaMeTHBIE)
OK 01 Bb16upath cioco0bl | - TOTOBHOCTh K TPYIY, OCO3HAHHUE | -BJIaJETh METOaMHU
peleHus 3a1a4y [IEHHOCTH JI0Ka3aTeNnbCTB,  alTOPUTMAMU
npodeccruoHaIbHON MacTepCTBa, TPYIOJIIOOHE; pereHus 3a1a4;
JeSITeTbHOCTH - TOTOBHOCTh K aKTHBHOW | yMEHHE dopMynHpoBaTh
NPUMEHHUTEIBHO JeATEIbHOCTH ONpeNeNIeHUs,  aKCUOMBI |
K Pa3TUYHBIM KOHTEKCTaM | TEXHOJIOTHYECKOW M COIIMAIBHOM | TEOPEMBI,
HaIpaBJICHHOCTH, NPUMEHATh  UX, MPOBOIUTH
CrocoOHOCTh WHULIMUPOBATh, | JOKAa3aTeNbHbIE PACCY)KICHUS B
IUTAHUPOBATh U XoJie
CaMOCTOSITEIBHO BBIMOJIHSATh | pEeLICHUs 3a/1a4;
TaKylO JIeSTEeIbHOCTD; - yMETh OINepupoBaTh
- UHTEpEC K pa3lu4yHbIM cdepaM | MOHATUAMHU: CTENEHb YHUCIa,
npodeccuoHanbHON norapudm
NesITeIbHOCTH, YlClla; yYMEHUWE  BBIMOJIHATH
OBnasieHne  YHUBEPCAJIbHBIMH | BBIUMCICHHE 3HAUCHUH U
y4eOHBIMU peoOpa3oBaHUsI BRIPAKECHHI CO
MO3HABATEIbHBIMU ACUCTBUSAMH: | CTETICHSMHU U Jloraprupmami,
a) 6a30BbIE JIOTUUECKUE ACUCTBUS: | TpeoOpa3oBaHUs IpoOHO-
- CaMOCTOSITEIBHO | pallMOHAIBHBIX BBIPAXKECHHUI;
dopMynHpoOBaTH U - yMETh OTIepUPOBATH
aKTyaJIU3UpOBaTh npo0ieMy, | HOHSATHSMH: palliOHaIbHbIE,
paccMaTpuBaTh ee UppalMoOHaIIbHbIE,
BCECTOPOHHE; MOKa3aTeNbHBIE, CTETICHHEIE,
- YCTaHaBJIMBAThH CYIIECTBEHHBIN | JorapuMuyeckue,

IIpU3HAK U




OCHOBAHMS  JUIS
K1acCHUKAITUN U
0000IIICHHST;

- OIIPENIEIISITh IEJTH JeSITeTbHOCTH,
3a/1aBaTh

CpaBHEHWUS,

nmapaMeTpbl M KPUTEpUH  UX
JOCTHYKCHUS;

- BBISBJISATH 3aKOHOMEPHOCTH U
POTUBOPEUHS B

paccMaTpUBaEeMBbIX SIBICHUSX;
-  BHOCHTh  KOPPECKTUBHI B
JIeITENbHOCTD, OLICHUBATh
COOTBETCTBHE pE3yNIbTaTOB
L[EJISIM, OLICHUBATh PUCKU
MMOCIIEACTBUH JeITCIILHOCTH,

- pasBuUBaTh  KPEaTHBHOE
MBINUICHUE TIPU PEIICHUN
YKU3HEHHBIX MPOOIIeM

0) 0a30BBIC HCCIIEIOBATEILCKUE
JEeHUCTBUS:

- BIJIAJICTh HaBBIKAMU Yy4eOHO-
HCCIIEI0BATEILCKON U

IPOEKTHOMN JIeSITEIBHOCTH,
HaBBIKAMU pa3peIecHus

npo0bmem;

- BBISIBIISITH MPUYUHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJTu3UpOBATh 3a1ady,

BBIJIBUTATh TUIIOTE3Y €€
pELICHUs], HAXOIUThb ApPryMEHTBI
JUTsL TOKa3aTelIbCTBa
CBOHUX YTBEPKIECHHUII,
napaMmeTpsl U
KPUTEPUU PEILCHUS;

- AQHaJIU3MUPOBaTh IMOJYYCHHBIE B
XOZI€ PEICHUS

3ala4d PEe3yJIbTaThl, KPUTUYECKU
OLICHUBATb UX

JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHNE B HOBBIX

YCIIOBUSIX;

-- YMETh NEPEHOCUTH 3HAHUS B
IIO3HABATEIbHYIO U

3aJaBaThb

MPAKTUYECKYIO obmactu
JKH3HEJICATCIIbHOCTH

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX

MPEIMETHBIX 00JIaCTeH;

- BBIABUraTh HOBBEIC  HJICH,

npeajaraTb OPUriHaJIbHBIC
MOoAX0Abl U PCHICHU S,

TPUTOHOMETPUYECKUE
YpaBHEHUS M HEPABEHCTBA, MX
CUCTEMBI;

- yMETh OTIepUpPOBATH
MTOHSITUSIMH: byHKIIHAS,
HenpepbIBHAS

byHKIHS, IIPOU3BOIHAS,

MepBOOOpa3Hasi, ONPeACIICHHBIN

UHTETpal; yMETh  HaXOJIUTh
MPOU3BOAHBIC  DIEMEHTAPHBIX
dynkuni,

U CIIONB3YS CIIpaBOYHBIE
MaTepuanbl, HUCCIeI0oBaTh B
MPOCTEUIX

CITydasix byHKIUH Ha
MOHOTOHHOCTb, HaXOJIUTh
HauOoJbIIE U

HaWMCHBIIE 3HAYCHUS
GbyHKIUN; CTPOUTH Tpaduku
MHOTOYJICHOB

C WCHOJIB30BAHHWEM armrapara
MaTeMaTHYECKOI0 aHaIn3a;
MPUMEHSTh TPOU3BOJHYIO TTPH
pEIeHNH 33124 Ha TBUKEHUE,
penmaTh MIPaKTHKO-
OPHUEHTHPOBAHHBIC 3aJa4ll Ha
HauOOJbIIE U

HAaUMEHBIIME  3HAYEHHWs, Ha
HaXOXJICHUE TTYTH, CKOPOCTH U
YCKOPECHHS;

- yMETh OIepupoOBaTh
MOHSTHSIMHU: pamoHaIbHas
bynxuns,

MOKa3aTelbHas byHKUIMSA,
CTETeHHas GbyHKIIISA,
norapudmuyueckas byHKUMS,

TPUTOHOMETpHUECKUE (DyHKIIHUH,
oOpaTHbIe (yHKIINH;

YMEHHUE  CTpPOUTh  rpaduku
H3y4CHHBIX (dyHKIUH,
MCIOJIB30BATh

rpaguku npu NU3y4CHUU
IIPOLIECCOB ¥ 3aBUCUMOCTEH, ITpU
pelLeHu

3a1a4 M3 JPYrUX  y4eOHBIX

MPEIMETOB U 337a4 U3 PEabHOU
JKH3HU;

BBIpaXaTh dopmynamu
3aBUCUMOCTHU MEXTY
BEJIMYUHAMU;




U CIIOCOOHOCTH
M CIIOJIb30BAHUS
II03HABATEIbHON

Y COLUAIIBHOM ITPAKTUKE

ux

- yMeTh pemarh TEKCTOBBIE
3a7a4d pa3HBIX THUIOB (B TOM
quclie Ha

MPOIICHTHI, JOJW W 4YacTH, Ha
IBUXCHHE, pabOTy, CTOUMOCTh

TOBapOB W  YCIYr, HAJIOTH,
33724 U3 00JIaCTH YIpaBJICHUS
JTHYHBIMH

U CeMEHHBIMM  (UHAHCAMHU);
COCTaBIISITh BBIPKCHMUS,
YpaBHCHHS,

HEPaBEHCTBA W MX CHCTEMBI IO
YCIIOBHIO 331a4H, MCCIIEIOBATh

MOJTy4eHHOE peleHue "
OIIEHUBATH MPABIONOI00HOCTD

pE3yIabTATOB;

- yMETh OTIepUpOBaTh
IIOHATHUAMU . cpeaHec
apu(MeTHIECKoe,

MeMaHa, HauOoblIee u
HanMEHbILIEeEe 3HAYCHU S, pa3Max,
JIUCIIEpCus, CTaHJApTHOE
OTKIOHEHHUE YHCIIOBOTO Ha0bOPa;

YMETH
U3BJIEKAaTh, WHTEPIPETUPOBATH

UHMOPMAIIHIO, TPECTABICHH YO
B
TadmuIax, Ha JuarpaMmax,

rpadukax, OTPaXKAIOIILyIO
CBOMCTBa

peanbHBIX MPOLECCOB u
SIBJICHU; MIPEJCTaBIISATh

HHPOPMAITHIO C

MOMOIIBI0 TAOIUIl U TUarpamm;
MCCIIEZIOBATh CTATHCTUYECKUE
JaHHBIE, B TOM YHCIE C
NpUMEHEHHEeM  rpaduyuecKux
METOJIOB U

AJIEKTPOHHBIX CPE/ICTB;

- YMETh onepupoBaTh
MOHATUSIMU: CIIy4alHBIM ONBIT U
CIy4ailHOE

coObITHE, BEPOSATHOCTH

CIly4alfHOTO COOBITHS;, YMEHUE
BBIYHCIIATD

BEPOSATHOCTH C MCIIOIB30BaHUEM
rpauuecKkux MeTO/AO0B;
NPUMEHSTH OPMYJIBI CIOKEHHUS
Y YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpHbIE  (AKTBI U
(GopMyITBI TIpH pEeIIeHUN 3a1ad;




OIICHUBATh BCPOATHOCTH

peabHbIX COOBITHIA;
3HAKOMCTBO CO
CITydalHBIMHU BEITUYMHAMU,

YMEHHUE TPUBOJUTH IPHMEPHI
MPOSIBJICHHUS 3aKOHA OOJIBIIM X
YK Cell B TPUPOIHBIX U
OOIICCTBEHHBIX SBJICHUSIX;

- YMETh OIepUpOBaTh
MOHATUSAMHU: TOYKA, TMpsAMas,
IJIOCKOCTb,

MPOCTPAHCTBO, JBYTPaHHBIN
yroi, CKpELMBAIOIIMECS
IIPSIMEIE,

MapajijiebHOCTb "

HEPIEeH IUKYIAPHOCTb NPSIMBIX U
IIJIOCKOCTEH,

VIOl MEXIy TPSMBIMH, Yroj
MEXIY NPAMON U IMIJIOCKOCTBIO,
yroi

MEXITY MJIOCKOCTSIMU,
pacctosHUEe OT TOYKHA [0
MJIOCKOCTH,

paccTosHUE MEXIy HpPSIMBIMHU,
paccrosiHUE MEXITY
MJIOCKOCTSIMU;

YMEHHE  HCIOJIb30BaTh  IpU
pelieHUW  3a/7a4  M3y4eHHBIC
(akTe1 U

TEOpeMbI INIAHUMETPUU; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKAOIIIETO MHPa;

- yYMEThb OIepupoBaTh
HNOHATUSMHU: MHOTOTPAaHHHUK,
CeUeHHE

MHOTOI'PaHHUKA, KyO,
napasuiesenuIes, npu3Ma,
nupamua, gurypa

U TIOBEPXHOCTh  BpAIICHMUS,
LUIUHAP, KOHYC, wap, cdepa,
CeueHUs

(Gurypsl BpameHus, MIOCKOCTh,
Kacaromscs cepsl, ITUINHAPA,
KOHYCa, IUIOIAIb MOBEPXHOCTU
MU PaMHU/JIBL, IPU3MBI, KOHYCA,
HWIMHIpPA, TJI0maas — chepsl,
00BbeM KyDa, PSMOYTrOJIBHOTO
napajuieNienuiea, MUPaMUIBL,
OpU3MBbl, IWIMHApa, KOHYca,
1apa;




yYMEHUE n300paxarb
MHOTOTPaHHHUKU M TTOBEPXHOCTH
BpaILlCHUs, UX

CEYCHUS OT PYKHU, C MOMOIIBIO
4epTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; yMEHHUE
pacro3HaBaTh CHMMETPHIO B

MIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh MPABHIIBHBIC
MHOTOTPaHHUKH;

- yMETh OTIepUpPOBATH
NOHATHSIMU:  JIBIKCHHWE B
IPOCTPAHCTBE,

mo100HbIe durypst B

IIPOCTPAHCTBE;  HCIOJIb30BaTh
OTHOLICHHE

IUIOIAEH  IIOBEPXHOCTEH H
00BEMOB MOJOOHBIX PUTYP TIPH
pEIICHNH 3a7a4;

- YMETh BBIYMCIIATH
reOMETPUYECKHE BEJINYUHBI
(mmuHa, yrodm,

njoum@aas,  00beM,  IUIOLAIbL

MTOBEPXHOCTH ), U CIIONB3YA
M3ydeHHBIE

(GhOpMYIIBI U METOJIBI,

- yYMETh OTIepupoBaTh
MOHSATUSMHU:  MPSIMOYTOJbHAS
cucreMa

KOOPJAWHAT, KOOPJIUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEACHUE, Yol
MEXJly BEKTOpamMH, cymma
BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YMCIIO; HAXOAUTh C
MTOMOIIBIO

M3Y4EHHBIX dopmyn
KOOPJIMHATHI CEpENHBI OTPE3Ka,
paccrosiHue

MEX]y IBYMsI TOUKaMU;

- YMETh BBIOMPAThH MOAXOIANM N
M3Y4CHHBIN METOJ IS peIieHUs

3aJ]a4yu, pacrio3HaBaTb
MaAaTEMAaTHU4YCCKUC q)aI(TBI n
MATEMATHYCCKUEC

MOJEIM B MIPUPOAHBIX U
OOILECTBEHHBIX  SBJCHUAX, B
UCKYCCTBE;

YMEHHE IIPUBOJUTHL IIPUMEPBI
MaTeMaTHYeCKUX OTKPBITUH
poccuiickon 51 MUPOBOU
MaTeMaTHYeCKON HayKH.




- YMETh OnepupoBaTh
MTOHSTHSMU : OnpeeseHue,
aKkcuomMma,

TeopeMa, CJIEACTBHUE, CBOWCTBO,
MPHU3HAK, 10Ka3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYTUPOBKH

YMEHUE bopmynupoBaTh
oOpaTHOE

" IPOTHBOIIOJIOKHOE
yTBEpXK/IEHUE, MIPUBOINTH
pPUMEpPHI U

KOHTPIIPUMEPBI, HCIIOJIB30BATh
METO/T MaTeMaTH4ecKoi
WHIYKIUY;

MPOBOANTH JIOKa3aTeIbHbBIE

paccyKIeHHST TpH  pEIICHUU
3ajad,

OIICHUBATH JIOTUYECKYO
MPABUJIBHOCTb PACCYKICHU

- YMETh ONepUpOBaTh
MOHSITUSIMHU: MHOXECTBO,
MTOJIMHOKECTBO,

omnepaluy HaJ MHOXECTBAMU;
yMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN
anrmapar JUTSt ONUCaHUA

pEaIbHBIX MIPOLIECCOB U
SIBJIGHUM IIPU PEIEHUU 3a]a4, B
TOM YU CJIE U3 IPYTHUX Y4eOHBIX
IPEIMETOB;

- YMETh OIepupoBaTh
MOHATUSAMU: Tpad,  CBS3HBIL
rpad, epeso,

HUKI, Tpad Ha TUIOCKOCTH;
YMEHHUE 337laBaTh U OIHUCHIBATH
rpadbl pa3IUYIHBIME CIIOCOOAMH;
ucnonp3oBaTh  rpadpl  mpu
peleHn

3ajay;

- yMeTh CBOOOJHO ONEpPUPOBATH
MOHATUSIMU: COYETAHUE,
[IepECTaHOBKA, YK CIIO
COYETaHHUH, YU CIIO
[epecTaHOBOK; OMHOM
Herorona; ymeHue npuMeEHSTh
KOMOMHATOpHbIE (PAKTHI U
paccykIeHus A8 pelleHus
3ajady;

-yMeThb OIepupoOBaTh
MOHATUSMMU: HaTypaJbHOE
YHCIIO0, 1IEJI0e




4YucCiio, OCTAaTOK 110 MOAYIHIIO,

panMoOHAIBHOE YU CIIO,
HUppaLOHATIEHOE YU CII0,
MHO>KECTBA HaTypaJIbHBIX,
ILICITBIX,

palMOHAIIbHBIX,

e CTBUTEIBHBIX UM CET, yMEHHE
HCIIOJIB30BaTh

MPU3HAKA JIEITMMOCTH,
HAUMEHBIMN OOIMH HeNUTEND
Hu

HaWMeHbIlee O0ITee  KpaTHOE,

JITOPUTM EBxnunaa pu
peleHnn
3ajad; 3HAKOMCTBO c

pPa3NUYHBIMU  TTO3UIIMOHHBIMU
cUCTEMaMHU

CUMCIJICHU S,

- YMETh CBOOOJHO ONEpUPOBATH
MOHSATUSIMU: CTENEHb C LIEJIBIM
MOKazaresiem, KOpEHb
HaTYpaJIbHON CTENEHH, CTENEHb
C

pallMOHAIIBHBIM  TTOKa3aTeJeM,
CTEIEHb C ACHCTBUTEIIbHBIM
(BEIECTBEHHBIM) TTOKa3aTeseM,

sorapugm quCIa, CHHYC,
KOCUHYC U

TaHTE€HC [TPOU3BOJIBHOIO YHCIIA;
- yMETh OINepupoBaTh
MOHATUSMMU: TOXKJIECTBO,
TOXKJIECTBEHHOE
npeoOpa3oBaHHUe,  YpaBHEHHE,
HEPaBEHCTBO, cucrema

YPaBHEHUM U

HEPaBEHCTB, PaBHOCHJIBHOCTb
YpaBHEHMI,  HEpPaBeHCTB U
CHCTEM,

panvroHabHEIE,
UppalMOHAIIbHBIE,
MOKa3aTeNIbHbIE, CTEIICHHBIE,
norapudmuueckue,
TPUTOHOMETPHUUYECKHE
YpaBHEHMsI, HEPaBEHCTBA

U CHCTEMBbI, YMEHHE pEIATh
YpaBHEHHS, HEpPaBEHCTBA U
CHCTEMBI C

MTOMOIIBIO Pa3THYHBIX TPHEMOB;
pelaTh YpaBHEHMUS,
HEPaBEHCTBA




U CHUCTEMBl C TIapaMeTpoOM;

IIPUMCHATH YpaBHCHUA,
HCPAaBCHCTBA, UX
CUCTCMBI JUIA PECHICHU A

MaTEeMaTHYeCKUX 3a7ad M 3a1ad
u3

pa3nmuyHBIX o0nacTeil Hayku u
peanbHOU )KU3HMU;

-yMeTb CBOOOJIHO ONEPUPOBATH
MOHATUSIMU: TpaduK QyHKIUH,

oOpaTHas byHKITUSA,
KOMIIO3UITHS GbyHKIUH,
TUHeHas QyHKUIMS,

KBaJIpaTUyHas byHKIIA,

crereHHast QyHKIUS C [ETBIM
IOKa3aTelieM,
TPUTOHOMETpHYECKHE (yHKIIUH,
oOpatHbIe
TPUTOHOMETPUUYECKUE (YHKIIMH,
MOKa3aTelibHas U
norapumuueckas  (yHKIUU;
YMEHUE  CTPOUTh  rpaduku
bynxuni,

BBIMIOJIHATH  MPeoOpa3oBaHUs
rpaguKoB (PyHKIIUI;

YMEHHE HCIONb30BaTh rpaduKu
GyHKIUH U1 M3ydeHus
IIPOLECCOB U 3aBUCUMOCTEU IIpH
peIeHU  3a/1a4 U3 IPYTHX
y4eOHBIX MpPEAMETOB M U3
peaNbHOM KU3HHM; BBIPAXKATh
bopmynamu

3aBUCHUMOCTH MEXIY
BEJIMYUHAMU;

yMeHHE CBOOOJHO OIEpHUpOBaTh
MOHATHSIMU: YETHOCTh (PYHKLIMH,

MIEPUOIUYHOCTD GbyHKIINH,
OTPaHUYEHHOCTh (PYHKIIUU,
MOHOTOHHOCTb GbyHKIIMY,
IKCTPEMYM GbyHKIUY,
HanoosbIee U

HauMEHbIIEe 3HA4YEHHUs

GyHKIMH  Ha  IPOMEXKYTKE;
yYMEHUE

MPOBOJIUTH HcCIe0BaHNe
bynxunn;

YMEHHE HCI0JIb30BaTh CBOMCTBA
u  rtpadukn  QyHKUMA I
peIeHus

YPaBHEHHU, HEPABEHCTB U 3a/1a4
C mapameTpaMu; n300paxaTh Ha




KOOPJIMHATHOM TIOCKOCTH
MHOKECTBA pereHu
YpaBHECHUH,

HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOJHO ONEpUPOBATH
MOHSTUSIMMU:
I10CJIEJOBATENBHOCTb,
apudmernyeckas  Iporpeccus,
reoMeTpUYECKasi IPorpeccusl,

OECKOHEYHO yOBIBAOIIIA S
reOMETpUYECKasi  MPOrpeccus;
YMEHHUE

3aJaBaTb MOCICIOBATCIIBHOCTH,
B TOM 4HCJIC C IIOMOIIBIO

PEKYPPEHTHBIX (POPMYIT;

- YMETh OIEepHPOBATH
IIOHATUSAMMU . HCIIPCPBIBHOCTb
dynkunu,

aCUMIITOTHI Tpaduka (QyHKINH,
nepBas ¥ BTOpasi IpOU3BOAHAS
QyHKIIUHM, TEOMETPUYECCKUN W
¢buznueckuit CMBICIT
MPOU3BOJIHOM,

nepBooOpa3Hasi, Ompe/eNieHHbIt
WHTETPAI, yMEHUE HaXOIUTh
aCUMIITOTHI Tpaduka (QyHKIIHH;

YMCHHUC BBIUUCIIATH
IMpPOU3BOAHBIC

CYMMBI, MIPOU3BEACHUS,
HaCTHOI'O )51 KOMITO3U I 11
dynkuni,

HAaXOOUThb YpaBHCHUC
KacaTeJIbHOM K rpadu Ky
dynkumn;

YMCHHUEC HUCIIOJIB30BaTh
MIPOU3BOIHYIO JUTS

uccienoBaHus QyHKIIUH,

JUISl HAXOXACHUS HaWUITYYILEero
pelieHus B MPUKIATHBIX, B TOM
qrucle COLIMAIbHO-
SKOHOMHUYECKUX M (PU3UYECKU X
3amavax, ajs

ONpENeNeHnusl  CKOpOCTH U
YCKOPEHU S, HaXOJUTh ILIOIIAIU
u

00beMbl  (QUIYp € IOMOUIBIO
WHTETpana; MIPUBOIUTD
MIpUMEPHI

MaTeMaTHUYeCKOTO
MOJIETTUPOBAHMUS C TIOMOIIIBIO
mddepeHITIATBHBIX
YPaBHEHUI;




- yMETh OTIepUPOBATH
MOHSATHSIMU: KOMILIEKCHOE
YHCIIO,

CONPSDKEHHBIE  KOMIIJICKCHBIE
qHCiIa, MOIYIIb U apTyMEHT
KOMIUIEKCHOTO ~ 4Hucna, ¢opma
3aIIMCH KOMITJICKCHBIX YU CEll
(reomeTpuueckas,
TPUTOHOMETPHYECKAsI u
anreOpanyeckas); yMeTb
MPOU3BOJUTH apu(METHIECKHE
TEHCTBUS C KOMITJICKCHBIMU
YHCIIaMU; TPUBOANUTH TPUMEPHI
MCIIOJIB30BAHM S KOMIIEKCHBIX
qHCeT;

- YMETh CBOOOJHO ONEpUPOBATH
MOHATUSIMU: CpE/IHEe
apudmeTnieckoe, MeHaHa,
HauOonbllee U HaUMEHbIEE
3HAYEHUS,

pa3max, TMCTIEPCHS,
CTaHJApTHOE OTKIOHEHHUE IS
OTMCaHHUS

YUCIOBBIX JIAaHHBIX; YMEHHUE
MCCIIEZIOBATh  CTATHCTHYECKUE
TaHHBIE,

B TOM YHUCIE C NPUMEHEHUEM
rpaduYecKuX METOJIOB U

AIEKTPOHHBIX CPEICTB;
rpaguuecku HCCIIeI0BaTh
COBMECTHBIE

HAOMIONEHUS  C ITOMOIIBIO
aarpaMmm pacceMBaHus WU
JIMHEHHOMI

perpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTH
COOBITHI C HCIOIL30BAHUEM

rpadudecKux METO/I0B;
MPUMEHSITh ISl peIleHUs 3a1a4
hopmyITbI

CIIO)KEHUST M YMHOXKEHUs
BEPOSITHOCTEH, dopmyny
ITOJIHOU

BEPOSATHOCTH, dopmyny
bepnymnnu, KOMOMHATOpPHBIE
(dakThl U (GOpMYINbI; OLICHUBATH
BEPOATHOCTHU peabHbIX
COOBITHI; yMEHUE

OIEepUPOBATh HOHATUSAMMU:
CilydaiiHas BEJIMYUHA,
pacripeneneHue
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BEPOSITHOCTEHM, MaTEMaTUYECKOe
OKUJaHue, AUCTIepCUs U
CTaH/IapTHOE OTKJIOHEHHE
CITy4aifHOM BETMYNHBI, QyHKIUU
pacrpeneneHuss M TJIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeILHOTO
"

HOPMAJIBHOTO  pacrpeaeiaeHnu;
YMEHHUE HCI0Ib30BaTh CBOMCTBA
U3YYEHHBIX paclpeAcIcHun A
peleHus 3a7a4; 3HaKOMCTBO €
MOHATUSAMHU: 3aKOH  OOJIBIIM X
qHCell, METObI BEIOOPOUHBIX

HCCIICZIOBAHHI; YMEHUE
MIPUBOANTH IIpUMEPbI
IIPOSIBJICHUS 3aKOHA

OOJIBIIIMX YKCEI B TIPUPOTHBIX U
OOILECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJHO ONEpHUPOBATH
MOHSTUSIMHU: TOYKA, TIPsIMasi,

IJIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, Jy4, IJIOCKHH yroJl,
JBYTPaHHBIN yrod,
TpeXrpaHHbIN yroi,
IepeceKaronmecs,
napaJijiesIbHbIe u
CKpELLMBAOIMECS NpsIMBIE,

[apaJijIeNIbHOCTh U
MEePHEHIUKYIIIPHOCTD MPSIMbBIX U
IIJIOCKOCTEH, YroJI MEXAY
NPSAMBIMU, YTOJl MEXIY NPAMOI
U MJIOCKOCTBIO, YIOJI MEXIY
IIJIOCKOCTSIMU; YMEHHE
UCIIONb30BaTh IpU  PEIICHUU
3aja4

U3y4deHHbIE (JAKTBI U TEOPEMBI

TJIAHUMETPUH; yMEHHE
OLICHUBAThb
pasmepsbl 00BEKTOB B

OKpY)KalollleM MHpE; YMEHHE
OnepupoBaTh

MOHATUSAMMU: MHOTOTPaHHUK,
CCUeHHUeE MHOTOIPaHHMKA,
MPaBUJIbHBIN

MHOT'OTPaHHUK, IpU3Ma,
nupamua, durypa u
IIOBEPXHOCTH

BpALLICHUS, LUIUHJAP, KOHYC,
miap, cepa, pasBepTka
IIOBEPXHOCTH,
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CCUCHHSI KOHYCa W IUJIIMHAPA,
napasuiesbHble ocu WM
OCHOBAHHUIO,

CeYeHHE Iapa,  IJIOCKOCTh,
Kacaromscs cepbl, ITUIHHIPA,
KOHYCa;

YMEHHE  CTPOUTh  CEYEHUE
MHOT'OTpaHHHKa, U300paxkaTh
MHOTOIPaHHHUKHM, (QUIypsl U
MOBEPXHOCTH  BpAILCHUS, HUX
CEUYCHM S, B

TOM  4uClI€ C  I[OMOUIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHUE
PUMEHSITh

CBOICTBa TEOMETPUYECKHU X
¢buryp, caMoCTOSTENbHO
dopMynTUpOBaTh  OMpEICTICHUS
M3y4aeMbIX (UTYp, BBIIBHUTATH
TUNOTE3bl O  CBOWCTBAaXx H
pHU3HAKax TeOMETPUUECKU X
uryp,

000CHOBBIBATh HJIM OTIPOBEPTaTh
UX; YMEHHE ITPOBOJUTH
KIaccupukanuo  ¢Guryp 1o

pa3IUyYHbIM MpU3HAKaM,
BBIIIOJIHATh

HEOOXOMMBbIE JIOMOJIHUTENbHbIE
IIOCTPOECHUS;

- YMETh CBOOOJHO ONEpUpPOBATH
MOHSTHSIMU . TUIOIAb (PUTYPHI,
o0beM (Qurypbl, BEJIMYMHA YIJIa,
paccTosiHue OT TOYKHU 10
MJIOCKOCTH, PACCTOSHUE MEXIY
IPSMBIMH, PACCTOSIHUE MEKITY
MJIOCKOCTSIMHU, TUIOMIATHL Chephl,
TUTOIIA/Ib MTOBEPXHOCTH
MU PAMU/TBI,

OpHU3MbI, KOHYCa, LIHJIMHJPA,
00beM Kyb0a, TTPSIMOYTOJIEHOTO
napajuieNienurnena, MUPaMU/IbL,
OpU3MbI, IWIMHApPA, KOHYCa,
mapa;

YMEHHE HaXOAWTh OTHOIICHHE
00BEMOB MOAOOHBIX QUTYD;

- yMeTh CBOOOJHO ONEPUPOBATH
MOHSTHSMU: IBUKCHUE,

napayieIbHbIH nepeHoc,
CUMMETpHSI Ha TUIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHme noaoous,
MO00HBIC
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Gurypsl; yMEeHHE pacrio3HaBaTh
paBHBIC U TTO00HBIC PUTYPHI, B
TOM  4YuclIe B  TPUPOJE,
HCKYCCTBE, apXUTEKTYypE;
YMEHUE

UCIIOJIb30BAaTh TEOMETPHYCCKHE
OTHOILICHUSI, HAXOUTh

reOMETPUYECKUE BCIINYUHBI
(mmuHa, yroJi, IIOMRIb, 00bEM)
npu

pelieHun 3a7a4 M3 JIPYrUX
y4eOHBIX TPEAMETOB U U3
peanbHOU

KHU3HU,

- YMETh CBOOOJHO ONEpUpPOBATH
MOHATUSAMU: TIPSIMOYTOJIbHAS
cUCTeMa KOOPJAWHAT, BEKTOD,
KOOPMHATHI TOYKH,
KOOPJAWHATHI

BEKTOpa, CyMMa  BEKTOpPOB,
NpOM3BEIEHUE  BEKTOpa  Ha
YHCIIO,

pas3noxeHne BeKTopa 1o O6asmucy,
CKaJSIpPHOE TMPOU3BECHUE,
BEKTOPHOE TPOU3BEICHHE, YTOI
MEX]ly BEKTOpaMH; yMEHUe
UCIIONB30BaTh BEKTOPHBIA U
KOOpJMHATHBIA ~ METOA Ul
pereHus

reoOMEeTpUYECKUX 3a7ad U 33734
APYrUX y4eOHBIX MPEIMETOB;
OIIePHPOBATH MOHATHSMHU:
Marpuiia 2x2 u 3x3,
OIpe/IeNUTENb

MaTpHUIbI, TeOMETPUYECKU I
CMBICJI OITPEACTUTEIS;
- YMETh MOJEIIUPOBATH

pealbHble CUTYallUd Ha S3bIKE
MaTEMaTHKH;

COCTaBIISITh BBIPAXKEHUS,
ypaBHEHUsI, HEPABEHCTBA U X
CHCTEMBI IO

YCIIOBUIO 3aJladyM, HCCIEI0BATh
MMOCTPOCHHBIE MOJICIH C

UCIOJIb30BAHHEM anmnapara
anreOpbl, UHTEPIPETUPOBATH
MOJIy4E€HHbIN pe3yabTar;
CTPOUTh MaTeMaTUUYECKHE
MOJEIH C

MOMOILBIO TEOMETPUYECKU X

MMOHATHUH U BCJIMYKWH, pCHIATH
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CBSI3aHHBIE c HUMHA
IIPaKTHYECKUE 3azauy;
COCTaBJIATh

BEPOSATHOCTHYIO  MOJEIb H
UHTEPIPETUPOBATH
MOJIy4YEHHBIN

pe3ynbpTar; peumarh HpUKIagHbEe
3a71a4M CPeJICTBAMHU
MaTeMaTHYECKOTO aHaiu3a, B
TOM qrclie
COLMATEHOOKOHOMUYECKOTO |
(U3UYECKOTO XapaKTepa,

- yMEHUE BBIOMpATh
HOXOASAIIU N METOJ s
peleHus 3a1a4H;

MOHMMaHHe 3HaYMMOCTH
MaTeMaTHKH B M3Y4CHHUH
MPUPOIHBIX U

OOIIIECTBEHHBIX IPOIIECCOB U
SIBJICHU; yMEHHE PAcIO3HABATh

OK 02 Hcnons3oBath
COBpPEMEHHBIE CPECTBA
MOKCKA, aHaJIM3a U
WHTEPIIPETAUN
nHpOpMAIIUH,

1 UH(OpMaIIMOHHBIE
TEXHOJIOTUH
BBITIOJTHEHU S

3a71a4 poeccCHoHaNbHOM
JIeSITeIbHOCTH

JUIA

IIPOSIBJICHUE 3aKOHOB
MaTeMaTUKH B  HMCKYCCTBE,
YMEHHUE IPUBOJUTH
IIpUMEpPBI MaTEMaTHYECKH X
OTKPBITUH pOCCUICKOMN U
MHPOBOH
MaTEMaTUYECKON HAYKH
B ob6mactu LIEHHOCTH HAy4HOIO | - YMETh OIepUpOBaTh
MIO3HAHUSL: MOHATUSIMMU: palnoHaIbHasA
-c(opMHPOBAHHOCTH GbyHKIIMS,
MHUPOBO33pEHMUS, ITOKa3aTebHas byHKUHS,
COOTBETCTBYIOLLETO CTEIICHHAs GbyHKIUA,
COBPEMEHHOMY YPOBHIO pPa3BUTHs | Jiorapudmuueckas
HayKH u OOIIECTBEHHOU | (PyHKIHS, TPUTOHOMETPUUECCKUE

IIPaKTHKH, OCHOBAaHHOTI'O Ha
Jasnore KyJlbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYIBTYPHOM
MUDE;

- COBEpLICHCTBOBAHUE SA3BIKOBOU
Y YATATEIBCKOMN
KYJIBTYpPbI Kak
B3aUMOJCHCTBUSA MEXKIY
JIIOJIBMU U IO3HAHMS MUPA;

- OCO3HaHUE LIEHHOCTH HAy4HOU

CpencTBa

NesITeIbHOCTH,
TOTOBHOCTD OCYILIECTBJISITh
MPOCKTHYIO "
M CCIIEIOBATENIbCKYIO

JeATEIIBHOCTh UHIUBUIyaIbHO U
B IpyIIeE.

¢dbyHKIIMH, 0OpaTHBIE (QYyHKIINH,

YMEHHE  CTPOMTb  Ipaduku
U3Y4EHHBIX byHKIHH,
MCIOJIK30BATh

rpaduKu npu M3y9eHUHU
MPOLIECCOB ¥ 3aBUCUMOCTEH, ITpU
peneH

3ama4 U3 JIPYTUX  y9eOHBIX

MPEIMETOB U 3a/1a4 U3 PeaTIbHOU
JKU3HU;

BBIPaXKaTh dopmynamu
3aBUCUMOCTH MEXITY
BEJIMUMHAMUY;

- YMETh orepupoBaTh
HOHATUSMU: TOKAECTBO,
TOXKJIECTBEHHOE
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OBnanenue
y4eOHBIMHU
MO03HABATEIbHBIMU ICH CTBUSMHU:
B) pabora ¢ nHpOpMaIueii:

- BJAJETh HAaBBIKAMHU MOJyYCHUS
HHPOPMAITUHU U3

YHUBEPCAIbHBIMHU

UCTOYHUKOB  pPAa3HbIX  THIIOB,
CaMOCTOSTENBHO
OCYILECTBJIATh  IIOMCK, aHalu3,
CUCTEMAaTU3ALUIO U
UHTEPIIPETANI0  HHPOPMALHH

pa3NUYHbIX BUJIOB U

dopM mpeacTaBieHUS;

- CO37aBaTh TEKCTHI B PA3IMYHBIX
dopmMaTax ¢ yueTom

Ha3HaueHus UHPopMAIUU |
L[E€JICBOY ayIUTOPUH,

BBIOMpAsl ONTUMAIBHYIO (QopMy
Ipe/CTaBICHUs U
BU3yallM3alllH;

- OLICHUBaTh
JICTUTUMHOCTh
uH@OpMaIlUU, €€ COOTBETCTBUE
MIPaBOBBIM U
MOPATBHO-ITHYECKUM HOpMaM;

- HCIIO0JIb30BaTh CpeacTna
UH(QOPMAITUOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTH I
B pPEIICHUHT
KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHHU3aIMOHHBIX
COOTIOIEHNEM
TpeOoBaHUIA PrOHOMUKH,
TeXHUKUA 0€30I1aCHOCTH,
THUTUEHBI, PECYpPCOCOCPEKEHNUS,
MPaBOBBIX U
ITUYECKUX HOPM,
MHQOpMaIMOHHOMN
0e30MMacHOCTH;

- BIIAJICTh HaBBIKAMU
pacrmo3HaBaHUS M 3aIIATHI
nHpopManuu, WHQOPMaIMOHHON
0e30MmacHOCTH

JTOCTOBEPHOCTB,

3aJa4 C

HOPM

npeoOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, cucrema
YPaBHEHUU U

HEPaBEHCTB, PAaBHOCHJIbHOCTb
YPaBHEHUU, HEPABEHCTB U
CHCTEM,

panroHaIbHbIE,
MppauoHAIILHBIC,
IOKa3aTeNbHbIC, CTEIICHHBIC,
Jorapu(pMUUEcKue,
TPUTOHOMETPHUECKHE
ypaBHEHHUs, HEPaBEHCTBA U
CHCTEMBI; yMETh penathb
YpaBHEHHS, HEpPaBEHCTBA U
CHCTEMBI C

MOMOIIBIO PA3TUYHBIX TPHEMOB;
peuaTh yYpaBHEHHUS,
HEPaBEHCTBA U

CHCTEMBI C apameTpoM;
IPUMEHSTh yYpaBHEHMUS,
HEPaBEHCTBA, UX

CHCTEMBI TUTSt pereHust

MaTeMaTHUYeCKUX 3a/ad U 3a1ad
u3

pa3nuyYHbIX OOJacTe Hayku M
peanbHOU )KU3HMU;

- yMeTh CBOOOJHO ONEpPHUPOBATH
MOHSTUSIMU: IBH)KEHUE,
IapajuIeIbHbIA IIEPEHOC,
CUMMETpPHUSI Ha TJIOCKOCTH U B

MPOCTPAHCTRBE, MOBOPOT,
npeobpazoBaHue noaoous,
mo100HbBIE

(GUrypel; yMeTh paclo3HaBaTh

paBHbIE U OJI0OOHBIE (PUTYpHI, B
TOM
4luClle B IPUPOJE, MCKYCCTBE,

apXUTEKTYPE; YMETh
UCIOJIb30BATh

IeOMETPUYECKUE  OTHOLICHMS,
HaXOJUTh reOMETPUYECKUE
BEITMYHHBI

(mmuHa, yroJi, TIOMRIb, 00bEM)
MDY PEIICHUH 33124 U3 IPYIUX

JUYHOCTH y4eOHBIX NpPEIMETOB U U3
peanbHOU KU3HU
OK 03 IInanupoBath 1 B oOnactu TYXOBHO- | - YMETh OIeprupoBaTh
peann30BbIBAThH HPABCTBEHHOTO BOCIIUTAHMUSL: MOHATHUSIMU: palliOHAJIbHBIE,
COOCTBEHHOE -- c(OpMHPOBAHHOCTh | MppallMOHAIbHBIE,
npogeccuoHanbHOE U HPAaBCTBEHHOT'O CO3HAHUH, MOKa3aTeNbHbIE, CTETICHHBIE,
JMYHOCTHOE Pa3BUTHE, STHYECKOTO MOBEACHUS; Jorapu(MUYECKue,

MPEANPUHUMATETBCKYIO
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JIESTeTLHOCTD B
npodeccuoHaTbHON
ciepe,

M CIIOJTH30BATh 3HAHUS 10
(UHAHCOBOW TPAMOTHOCTH
B

Pa3IMYHBIX )KU3HEHHBIX
CUTYAITHIX

- CITOCOOHOCTE OIICHHUBATh
CUTYallMIO U TPUHUMATh
OCO3HAHHBIE peleHus,
OpPUEHTUPYACH Ha
MOPaJIbHOHPABCTBEHHBIC HOPMBI
U IIEHHOCTH;

- OCO3HAHHUE JUYHOIO BKIajJa B
MOCTPOCHHE

YCTOMYMBOTO OYyAyILETO;

- OTBETCTBECHHOE OTHOIICHHE K
CBOUM POJTUTENISIM H

(M) JOpYrUM  YI€HaM CEMbH,
CO3JIaHMIO CEMbU Ha

OCHOBE OCO3HAHHOTO TPUHSTHS
IIEHHOCTEH CEMEHHOM

JKM3HM B COOTBETCTBHH C
TpaAUIMsIMH HAPOJIOB

Poccun;

OsBnanenue YHUBEPCAIbHBIMU
PEryIsTUBHBIMU

JIEHCTBUSIMH

a) CaMOOpTaHU3aIHS:
- CaMOCTOSITEIIBHO OCYIIECTBIISATH

MO03HABATEIBHYIO
JeSITEIIbHOCTB, BBISIBIISITD
npoOJIeMbI, CTABUTD U
dopMyIHpOBaTH COOCTBEHHBIE
3a7a4um B

00pa3zoBaTeNbHON JIEATEITHPHOCTH
U )KU3HCHHBIX
CUTYyall U AX;

- CaMOCTOSITEIBHO
TUTaH PeIIeHUs
MPOOJIEMBI C YI€TOM HMEIOIIXC S

COCTaBJIATH

pecypcos,
COOCTBEHHBIX BO3MOXXHOCTEH H
NPEANOYTEHUN;

- JaBaTb  OLIEHKY  HOBBIM
CUTYaIUsIM;

crioco0cTBOBaTh (POPMHUPOBAHUIO
U TIPOSIBIICHUTO

OMPOKOW JSPYIUINU B Pa3HBIX
00J1acTAX 3HAHUH,
MOCTOSSHHO ~ TIOBBIIIATH
00pazoBaTeNbHbINA U
KyIbTYPHBI YPOBEHB;
0) CaMOKOHTPOJIb:

U CII0JIB30BaTh
peduieKkcuu IS OLICHKH
CHUTyalluM,  BbIOOpa
peleHus;

cBOU

pUCMBL

BEPHOIO

TPUTOHOMETPHYECKHE
YpaBHEHHUsS] U HEPaBEHCTBA, MX
CHCTEMBI;

- yMETh
MOHSTHSIMHU:
CCUCHHE
MHOTOTpaHHHKA,
napasuiesenuIie],
nupamuaa, urypa
U TOBEPXHOCTb  BpALICHUS,
HWIMHIpP, KOHYC, Mmap, cdepa,
CCUCHUS

(GuTypBl BpalieHHs, TIOCKOCTb,
Kacarommsicss chepbl, UIUHIIPA,
KOHYCa, TUIOMAIh TTOBEPXHOCTH
A PaMHU/IBI, IPU3MBI, KOHYCA,
HUIUHApA, TUIOIRAb  c(epsl,
00beM Ky0a, TTPSIMOYTOJIEHOTO
napajuieNienurena, MUPaMU/IBL,
OpU3MBI, IWIMHIpPA, KOHYCA,
mapa;

yMEHUeE n300paxarb
MHOTOTPaHHHUKH U TIOBEPXHOCTH
BpaICHHSI, UX

CEYCHHSI OT PYKH, C MOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh CHMMETPHIO B

oneprupoBaTh
MHOTOTPaHHHUK,

Ky,

IIpU3Ma,

MIPOCTPAHCTBE; YMETh
pacrio3HaBaTh IpaBUJIbHBIE
MHOTOTPaHHUKY;

- YMETh orepupoBaTh
HOHATUSIMU:  HPSIMOYTOJIbHAS
cucrema

KOOpJMHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE MPOU3BENIECHUE, YrOJI
MEXIy BEKTOpaMH, CymMMa
BEKTOPOB, MIPOU3BEJICHUE
BEKTOpa Ha YHCIIO; HAXOAUTh C
ITOMOILBIO

W3yYEHHBIX dopmyn
KOOPJMHATHI CepeHbI OTPE3Ka,
paccrosiHue

MEXIY JBYMsI TOUKaMHU
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- yYMETh OILICHUBaThb PHUCKH U
CBOEBPEMEHHO
NPUHUMATh PEIICHUs
CHUKEHUIO;

B) DMOIMOHAIBHBI WHTEIJICKT,
MNpeAnoIaratommn
c(opMHPOBAHHOCTH:

BHYTPEHHEU MOTHBALYH,
BKJIIOYAIOIIEH CTpEMIICHHE K
JOCTUKEHUIO LENU M  YCIEXY,
OIITHUMHM3M,
WHUIIMATUBHOCTb,
JICCTBOBATh, UCXOIS U3
CBOHMX BO3MOKHOCTEH

- SMIIaTHH, BKITFOYAIOIICH
CITOCOOHOCTH ITOHUMATh
9MOLIMOHAIIFHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €r0

npu OCYIIECTBJIICHUU
KOMMYHHKAIIMH, CIIOCOOHOCTH K
COYYBCTBHIO U CONIEPEKNBAHUIO;

nmo ux

yMEHUe

- COMaJIBHBIX HaBBIKOB,
BKITHOYArOIKU X CIIOCOOHOCTH
BBICTpANBAaTh OTHOIICHU A C

JPYIUMH JHOJbMH,

3a00TUTHCS, IPOSABIISATH HHTEPEC U
paspelaTh

KOH(UIMKTbI

OK 04 DddexTrBHO
B3aMMO/ICIICTBOBATH
paborath

B KOJUICKTHBE ¥ KOMaH]Ie

u

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITECIILHOCTH 1
CaMOOTIPEICIICHUIO;

-OBJIaJIcHUEC HaBBIKAMH Y4EOHO-
HCCIIEI0BATEIbCKOM,
MPOEKTHOMN u
JIEITENBLHOCTH
OBnagcHue YHUBEpCATbHBIMU
KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMeCTHasl JCSATEIbHOCTb:

- IOHMMAaTh M UCIOJb30BaTh
MPEUMYILeCTBa

KOMaH/JHOM W WHJIWBUIYaTIbHON
paboTHI;

- NPUHHUMATh LEIU COBMECTHOU
JIESITEIBLHOCTH,

OpPTaHU30BBIBATH H
KOOPAMHUPOBATH IEHCTBUS 110 €€
JIOCTHOKEHHUIO: COCTaBJIATL IIJIaH
e CTBUM,

pacmpeneniarb pojld C Y4EeTOM
MHEHUH YYaCTHUKOB

COLIMAJILHOM

- yMETb  ONEpUpPOBATH
MIOHSATUSAMU: CIIydalHBIN OIIBIT U
CIIy4ailHOe

coObITHE, BEPOSATHOCTh
CIly4alfHOTO  COOBITHS; YMETh
BBIYUCIISITD

BEPOATHOCTh C MCIOJIb30BaHUEM
rpaguueckux METO/IOB;
PUMEHSTh

bopMyIbI CIIOKEHHUS u
YMHOKEHUS BEPOSATHOCTEH,
KOMOMHATOPHbIE

daktel W QopMynaBl  TIpH
pelleHuu  3a/1a4; OLIEHHUBATh
BEPOSITHOCTH

peabHbIX COOBITHH;
3HAKOMCTBO CO  CIIydallHBIMH
BEJIMYUHAMU;

YMEHUE MPUBOAUTHL IPUMEPBI
MPOSIBJICHUS] 3aKOHA OOJIBIIM X
qrCcen B

MPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUAX,
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o0cyKaaTh
COBMECTHOU paboTHI;
- KOOPAMHHUPOBATH U BBIMIOJIHSITH
paboTy B YCIOBUSIX

pe3ynbTaThl

pealbHOrO0,  BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO
B3aHUMOJICHCTBUI;

- OCYIIECTBJIATH ~ TO3UTHUBHOE
CTpaTErn4ecKoe

MMOBEJICHUE B pa3IMYHBIX

CUTYyallM X, IIPOSBJIATH
TBOPYECTBO U BOOOpaxeHUe, ObITh
WHUIHATABHBIM.

OsBiageHue YHUBEpCATbHBIMU
peryasTUBHBIMU
NEUCTBUSIMU

I) MNpuUHATHE ce0s U Jpyrux
JIOJCH:

- TOpUHUMATh  MOTUBBl W
apryMEeHTBI JIPYrux JII0oJei npu
aHaim3e pE3YyJIbTaTOB
NeSTEIbHOCTH;

- TIpU3HABaTh CBOE MIPaBO U MPABO
JIpYIUX JIOJIEH Ha

OIIMOKH;

- pa3BUBaTh CrocoOHOCTh
MOHUMATh MUP C MO3ULIUU
JIPYTOTo 4YeoBeKa

- YMETh CBOOOJHO ONEpUpPOBATH
MOHSATHUSIMU: CTENIEHb C LIEJIBIM
MOKa3aTesem, KOpEHb
HAaTYpAJIbHON CTENEHH, CTENIEHb
c

OK 05 OcymectBiars
YCTHYIO U

MMHUCHMEHHYIO
KOMMYHHUKAITHIO

Ha roCyIapCTBEHHOM
SI3BIKE

Poccuiickoiit @enepanuu ¢
Y4ETOM 0COOEHHOCTEH
COITUAIBHOTO u

KyJIbTYPHOTO
KOHTEKCTa

B obmactu
BOCITUTaHHUSL:
- DCTETHYECKOE OTHOIICHHE K
MHpY, BKIIOYast 3CTETHKY

ObITa, HAYYHOTO U TEXHHUYECKOT'O

3CTCTHYCCKOI'O

TBOPYECTBA, CIIOPTA,
Tpyna u 00IIEeCTBEHHBIX
OTHOILCHU;

- cnocoOHOCTh BOCIPUHHUMATH
pa3IYHbBIC BUIBI

HCKYCCTBa, TpaaUITAN u
TBOPYECTBO CBOETO U JPYTHX
HapoJIOB, OIIyIIATh
IMOILIMOHAIIBHOE BO3AECHCTBUE
HCKYCCTBA;

- YOSXKICHHOCTh B 3HAUYUMOCTH
JUTSL TAYHOCTH U

o0IleCTBA  OTEUECTBEHHOTO U
MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX
TPAJAUIIAN U HAPOJIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAKECHHUIO
B Pa3HBIX BUJAX

- yMETh
MOHATUSMHU:

apu@meTnIecKoe,

Me/naHa, HauOoJbliee u
HaWMEHbIIEE 3HAUEHUs, pa3Max,
T CIIEPCHUs, CTaH/IapTHOE
OTKJIOHEHHE YHCIOBOrO Habopa;
yMEHUE

U3BJIEKAaTh, WHTEPIPETUPOBATH
MHpOpMaIUIO, TPECTABICHHYIO
B

OIepupoBaTh
cpenHee

Tabnuiax, Ha JuarpaMmax,
rpadukax, OTpaXKaroIIy o
CBONCTBA

peanbHBIX IIPOLIECCOB u
HBHCHHfI; NpCACTaBIIATh
HHPOpMAIIMIO C  [OMOIIBIO
TabnuI u JarpaMM;
HCCIEI0BAaTh CTaTUCTUYECKUE
JaHHBIC, B TOM qucie C
MpUMEHEHHUEM rpaduyecKu X
METOJIOB U

AJIEKTPOHHBIX CPE/CTB;
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HCKYCCTBA, CTpEeMJICHHE
MPOSIBJISATH KaueCcTBa

TBOPYECKOW JINYHOCTH;
OBnageHue  yHUBEPCAIBHBIMU
KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

a) oO1eHue:

- OCYIIECTBISITH KOMMYHHUKAITUU
BO BCeX cepax

KHU3HU;

- pacrozHaBaTb HeBepOaJbHbIE
cpencTBa OOIIeHUS,

HNOHMMATh 3HAYCHUE COLMATIBHBIX
3HAKOB,

pacro3HaBaTh TIPETOCHLTKA
KOH(VIMKTHBIX CHTYaIlHi

U CMATYaTh KOH(UIMKTHI,

- pa3BEepHYTO M JIOTHYHO H3JIaraTh
CBOIO TOYKY 3pEHUS

C HUCHOJB30BAaHMEM  S3bIKOBBIX
CpeicTB

- YMETh OIEepUpPOBAThH
MOHATUSAMU: TOYKA, IpsAMasd,
IJIOCKOCTb,

IIPOCTPAHCTBO, JBYTPaHHBII
yrou, CKPELIMBAIOIIMEC S
IIpsIMBIE,

[1apaJljIeIbHOCTh u

MIEPIIEHANKYIISIPHOCTD IIPSIMBIX U
IIJIOCKOCTEH,

Yyroa MEXIy NpsAMBIMHU, YIOJ
MEXAY IpsSMOM U IIOCKOCTBIO,

yrom

MEXKITY TUTOCKOCTSIMU,
pacctosHuEe OT TOYKA  JIO
IJTOCKOCTH,

pacCTOSIHUE MEXIY HPSIMBIMH,
paccrosHue MEXITY
MIJIOCKOCTSIMU

- yMeTh HCHOJNB30BaTh IIpU
pelieHuu  3a7a4  M3y4eHHbIE
(hakTel

TCOPCMBI IIJIAHUMCTPUN ; YMCHUEC
OLICHUBATh pa3Mepbl 00HEKTOB
OKpPY)KaIOIIero Mupa

OK 06
rpakIaHCKO-
MaTPUOTUYECKYIO
MTO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE

MMOBEJICHNME HAa OCHOBE
TPaAUIIMOHHBIX
00ILIeYeI0BEUeCKIX
IIEHHOCTEH,

B TOM YHCJIE C YYETOM
rapMOHM3AIUU
MEKHAI[MOHAIbHBIX u
MEKPEITUTHO3HBIX
OTHOIIICHUH,

MPUMEHSTH CTaHJAPThI
AHTUKOPPYITIITHOHHOTO
ITOBEICHUS

[IposBisITH

- OCO3HaHHE OOYJArOIIMMHU CS
POCCUNCKOMN

TPAXKJIAHCKOW MJEHTUYHOCTH;

- LEJICHANPABJICHHOE pa3BUTHE
BHYTPEHHEU NO3ULIUU

JUYHOCTU HAa OCHOBE JIyXOBHO-
HPaBCTBEHHBIX

LIeHHOCTe HaposoB Poccuiickoi
®denepauuu,

UCTOPUYECKMX W HAIlMOHAIBHO-
KyJTbTYPHBIX

TpaauIUi, dopMupoBaHue
CHCTEMBbI 3HAUYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MHPOBO33PEHHUS], MMPABOCO3HAHUS,
AKOJIOTUYECKOU KYJIBTYpHI,
CIIOCOOHOCTU CTaBUTh MU H
CTPOUTD KU3HEHHbBIE

TIJIAHBL;

B YacTH
BOCIIUTAHUS:
- OCO3HaAHUE
KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA,;

TpaXXIaHCKOI'O

CBOUX

- yMETh  OIEepUPOBATH
MOHATUSAMHU:  MPSAMOYTOJIbHAS
cucreMa

KOOpJMHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEACHHE, Yol
MEXTy BEKTOpaMH, CymMMa
BEKTOPOB, MIPOU3BEICHUC
BEKTOpa Ha YHCIIO; HAXOAUTH C
MTOMOIIIBIO

M3y4CHHBIX dopmyn
KOOPJMHATHI CEepeHBI OTPe3Ka,
paccrosHue

MEX]Ty TBYMsI TOYKAMHU

-yMeTh BBIOMPATH TMOIXOSAIMN
W3Y4EHHBIN METOJI ISl peIeH s

3ajauu, pacmo3HaBaTh
MareMaTuueckue  (akTel U
MaTeMaTU4eCKhe

MOJIETM B  TPHPOAHBIX U
OOIIICCTBEHHBIX  SBJICHHAX, B
UCKYCCTBE; YMEHHE MPUBOAUTH
IPUMEPHI MaTEeMaTHYeCKU X
OTKPBITUH

poccuiickoit u MHPOBOU

MaTeMaTH4eCKOU HayKH.
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- HpI/IHSITI/IC TpaIH/IHI/IOHHI)IX
HallMOHAJIbHBIX,
001LIIeYEI0BEUYECKUX

TYMaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEM;

-  TOTOBHOCTb HPOTHBOCTOSTH
UJICOJIOTHHT

IKCTPEMHU3MA, HaIlMOHAJIN3MA,
kceHohoOnH,

JUCKPUMUHAIIUY 10 COLMATBHBIM,
PENUTHO3HBIM,
PacoBbIM,
MpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO
JEeSITEIbHOCTD B

MHTEpecax TPaXIaHCKOT O
o01ecTBa, y4acTBOBaTh B
camoyIpaBJeHUU B
001e00pazoBaTenbH oM
OpraHu3aluu u JETCKO-
IOHOIIECKUX OpraHu3alusix;

- YMEHHME B3aUMOJICHCTBOBATh C
COLIMAJIbHBIMU

MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIUSIMA U

Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHUTapHOH U
BOJIOHTEPCKOH

NeSITETIbHOCTH

MaTPUOTUYECKOTO BOCTIUTAHHUS:

- copMUPOBAHHOCTH POCCUICKOM

HallMOHaJIbHbIM

TPaXKIaHCKOM

WACHTHYHOCTH, MaTpUuOTU3MA,
YBaXXEHUS K CBOEMY

Hapoxy, YyBCTBA
OTBETCTBEHHOCTH nepen
Pomunoii,

TOPAOCTH 3a CBOW Kpal, CBOXO
Ponuny, cBOi S13bIK 1

KyJBTYpY, MPOIIIIOE M HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapojaa
Poccun; - IICHHOCTHOE
OTHOUIICHHUE K TOCYAapCTBEHHBIM

CUMBOJIaM, HMCTOPUYECKOMY H
IPUPOIHOMY HaCIIEANIO,
NaMSITHHKAM, TPATUIUSM

HapoaoB Poccuu,

JocTHXeHusM Poccuu B Hayke,
HCKYCCTBE, CIIOpTE,

TEXHOJIOTUSAX U TPYAE;

- nJieiHas yOEKIEHHOCTb,
TOTOBHOCTD K CIIY)KEHUIO U

- YMETh onepupoBaTh
MOHSATHUSMU: CIIydalHBIM ONBIT U
CIlydaliHOE

coObITHE, BEPOSATHOCTh
CIIy4alHOTO  COOBITHS; yMETh
BBIYUCIISITD

BEPOSITHOCTh C UCIIOJIb30BAHUEM
rpaduvecKux METO/IOB;
MPUMEHSATH

bopMyIbI CIIOKEHUSA u
YMHOXCHHUS BEPOSTHOCTEM,
KOMOWHATOpPHBIE

daktel W GopMydBl  TIpH
pelleHuH  3a7ay; OLIEHMBATh
BEPOSITHOCTH

peabHbIX COOBITHIA;
3HAKOMCTBO CO  CIIydallHBIMH
BEJIMYMHAMUY;

YMEHHE MPUBOIUTH IIPUMEPHI
NPOSBJICHUS 3aKOHA OOJBIIMX
4yucen B
MPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX
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3aITE OTeuecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyAbOY;
OCBOCHHBIE 00y4aroMMH C 51
MEXIpEeIMETHBIC

HNOHATUS W yHUBEpCAJbHbIE
ydeOHbIe eiicTBUs
(perynaTuBHBIE,
MO3HaBaTEIbHBIC,
KOMMYHHUKAaTHBHBIE);

- CIOCOOHOCTh X MCIOJIB30BAHMS
B [103HABATEIIbHON

U COLIMAJILHOU MPAKTHKE,
TOTOBHOCTb K

CaMOCTOSITEITBHOMY
MIJITAHUPOBAHUIO "
OCYIIECTBJICHHIO

y4aeOHOI NeSITeTbHOCTH,
OpraHu3aluu yueOHOTO
COTPYIHHUYECTBA c

MeJarorn4eckuMu  pabOTHUKaAMHU
u
CBEPCTHHUKAMHU,
MOCTPOEHU U
VHUBU 1yaJIbHOU
o0pa3oBaTeIbHON TPACKTOPHH;

- OBJIQJICHWE HaBBIKAMU Y4EOHO-
HCCIIeI0BATEIbCKOM,
MPOEKTHOM 31
JIeSITCIbHOCTH

K Y4JacTHIO B

COLIUAJILHOM

OK 07 CopgeiictBoBaTh
COXpaHEHHIO
OKpYKaroIIeh

cpenbl,
pecypcocOepeKeHnIo,
MIPUMEHSTH 3HaHHS 00
M3MEHEHHUU KINMaTa,
MPUHIUIIBI OEPEHIINBOTO
MIPOU3BOJICTBA,
a(pexTBHO
JIECTBOBATH
Ype3BbIYAHBIX
CUTYaIHsIX

- HE MpPUHUMATh JEHCTBUS,
MPUHOCSIME Bpe

OKpYyKarollel cpene;

- YMETh IIPOTHO3UPOBATH
HeOJaronpusiTHbIE
9KOJIOTUYECKUE
IpEANPUHUMAEMBIX
JIENCTBUH, IPEIOTBPALLATD HX;

- pacUMpPHUTH OMBIT ACITEIHHOCTH
3KOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- pa3pabaThIBaTh TJIAaH PEIICHUS
MpOOJIEMBI C YIETOM
aHanusza
MaTepUaIbHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

- OCYILECTBIIATh
L[€JICHANIPABJICHHBIN IIOUCK
nepeHoca

CPEACTB U CIIOCOOOB JEHCTBUS B
poeCcCHOHANbHYIO

cpeny,

IIOCIICACTBU

HMCIOIINXC 51

- YMETh OTeprpOBaTH
MTOHSTHSIMMU: byHKUHS,
HenpepbIBHAs

byHKIHS, MPOU3BO/IHAS,

nepBooOpasHasi, ONpee/ICHHBIA
WHTETpa,
yMETh HaxOJHUTh IMPOU3BOJIHbBIC

3JIEMEHTapPHBIX GbyHKIHH,
UCIOJIB3YSI

CIIPaBOYHbIE MaTepHaibl;
HCCIENOBaTh B IPOCTEUIIMX
cIyqasx

(GyHKIIMM HAa MOHOTOHHOCTB,
HaxoquTh  HauOonpImEe U
HauMEHbIIE

3HaYeHus (QYHKIUNA; CTPOUTH
rpa(uKy MHOTOUJIEHOB C

HCII0JIb30BAaHUEM amnrapara
MaTeMaTU4eCcKOro aHaJIN3a;
[IPUMEHSATH

MIPOM3BOJHYI0 IIPU PELICHUHU

3a]a4 Ha IBMIKEHHE; peIaTh
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- yMeTb MEPEHOCUTh 3HAHUS B
MO3HABATEIBHYIO U
IIPaKTUYECKYIO
KHU3HEIEATEIbHOCTH;
- TpemiaraTb HOBbIE IPOEKTHI,
OLICHUBATH UJICH C

oOiactu

IIO3UIUH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTHYECKON
3HaYUMOCTH;

- JaBaTb  OLICHKY
CUTYyalMsIM, BHOCUTh

KOPPEKTUBBI JESITEIBHOCTD,
OLICHHUBATH

COOTBCTCTBHUC PC3YJILTATOB LICIAM

MPaKTUKO-OPUEHTUPOBAHHBIE
3aayd  Ha HauOojplme U
HalMEHbIIME  3HAYEHHUs, Ha
HAX0XJICHUE IIyTU, CKOPOCTH U

YCKOPEHHS;

- yMETh OTNepUPOBATH
MOHSATUSMU:  JBHOKCHHE B
MPOCTPAHCTRBE,

MoJ00HbBIC burypsl B

MPOCTPAHCTBE;  HMCIOJIb30BAThH
OTHOIIICHHE

IUIOMAJICH  TOBEPXHOCTEH U
00bEMOB MOJOOHBIX PUTYp TPH
pEIeHNH 33/1a4;
- yYMETh
TeOMETPUYCCKHE
(nmuHa, yrodm,
miol@ab, O00beM, IJIOMAAbL

BBIYHCIIATH
BCIIMYHHbBI

MTOBEPXHOCTH ), W CIIOJB3YS
U3y4EHHBIE
(hopMyITBI ¥ METOIBI
2. CTPYKTYPA ¥ COJEPKAHUE YUYEBHOW JUCIHHUIIJINHBI
2.1. OFBEM JJUCIATIINHBI Y BUJIbl YYEBFHOM PABOTHI
Bug yue6HON pabOTHI O6beMm B CemecTpbl
gacax 1 2
O6bem 00pa3oBaTENIbHOM MPOTrpaMMBbI 340 170 170
T CITUTUTHHBI
B TOM YHCJIE:
1. OcHOBHOE coepKaHNe 278 30 30
B TOM .HHUCJIE:
TEeopeTuYeckoe 00ydeHne 220 110 110
MIPaKTUYECKUE 3aHSATHS 58 29 29
2. TIpodeccrnonanbHO-OpUEHTUPOBAHHOE 56 28 28
cojiep>kaHue (coliepxKaHue
MIPUKIIAJTHOTO MOJTYJIS)
B TOM 4HCJIE:
TEOpeTHYecKoe 00ydIeHEe 4 2 2
MPAKTUYECKUE 3aHSATHS 52 26 26
ITpomerxyrouHasi arrectanus (9K3aMeH ) 6 3 3
2.2. TEMATUYECKHWN TUIAH Y COAEPXKAHUE JUCIUATLINHBI
HaumeHoBaHnue Conep:xanue y4eOHOro mMarepuaJia Oo0bem ®opmupyembl
pasziesioB M TeM (ocHoBHOe U mpodeccCHOHATBHO- 4acoB e
OPHEHTHPOBAaHHOE), J1a00paTOpPHbIE KOMIIe Te HIIUH

u NpaKTuyecKne
NPUKJIATHON MOAYJb
(mpn HAJIMYHN)

3aHATHSA,
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1 2 2 4
OcHoBHOE coepxanne
Pa3nea 1. [loBTOpeHNE Kypca MATEeMATUKHA OCHOBHOM IIKOJIbI 20
Tema 1.1 Coneprkanue yaeOHOTO mMaTepuraa
Llens u 3amaun
MaTeMaTUKU
IIPU OCBOEHUU
CHeUaTbHOCTU
ba3oBple 3HaHMSA UM yMEHHUSA IO
MaTeMaTuke B IpodeccuoHanbHOU U B
MTOBCEIHEBHOU
JESITETbHOCTH
KoMOnHupoBaHHOE 3aHATHE
Tema 1.2 Coneprxkanue yaeOHOTO Marepuasia
YUncna n BEIMUCICHUS. | JlelicTBUS HAA HOJIOKUTEIBHBIMA U
BbipaxkeHus u OTPULATEILHBIMU YU CIIaMH,
mpeoOpasoBaHust OOBIKHOBEHHBIMHU 1
JNECSITUYHBIMU JPOOSIMU.
HeiictBus co creneHsMH, (opMyIbl
COKpPAILEHHOIO YMHOKEHHUS
KomOunupoBanHoOE 3aHATHE
Tema 1.3. [IpodeccrnoHaTbHO-OPHUEHTUPOBAHHOS
['eomeTpus Ha JIIOCKOCTH | coaepaHue (comepxkanue
IPUKIATHOTO OK-01, OK-
MOyt 02, OK03, OK-
Bup! ninockux ¢uryp M ux miomaib. 04, OK-05,
OK-06, OK-07

[IpakTHKO-OpHEHTUPOBAHHBIE 3aJauu
B Kypce€ T€OMETPUU Ha IJIOCKOCTH

[IpakTnueckoe 3aHATHE

Tema 1.4 Conepxanue yaeOHOTO MaTepualia
IpouenTHsie [TpocThie MPOLIEHTHI, pa3HbIE CIIOCOOBI
BBIYHACIICHUA ux BboluuciaeHus. CIoKHbIE TPOLICHTHI

[IpakTnueckoe 3aHATHE

Tema 1.5 Conepkanue yueOHOTro matepuana
YpaBHeHUs 1 Jlunelinble, KBaapaTHbIE, APOOHO-
HCpaBCHCTBA JIMHEWHBIC YPaBHEHUS U HEPABEHCTBA

[IpakTnueckoe 3aHsTHE
Tema 1.6 Coneprkanue yueOHOro matepuania
Cuctembl ypaBHEHUH M [ CriocoOBl pelieHUsl CHCTEM TMHEHHBIX
HCPAaBCHCTB ypaBHeHuil. [lonstus: marpuna 2x2 u
3x3,
ompenenuTensr  MaTpuubl.  Meroa
l"aycca. CucreMbl  HEJIHUHEHHBIX
ypaBHeHUM. CHUCTEMBI
HEpPABEHCTB
KoMOnHUpOBaHHOE 3aHSATHE
Tema 1.7 ConepxaHue yaeOHOTO MaTepHalia
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BxoHOI KOHTPOJIB

Bbluncnenuss wu
YpaBHeHus u
I'eomerpus Ha
MIJIOCKOCTH

npeoOpazoBaHUsL
HEPaBCHCTBA.

KonTtponwsHas pabota

Paznen 2 HpﬂMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

20

Tema 2.1.
OCHOBHBIE TIOHATUSI
CTEPEOMETPHH.

Pacnonoxxenue MIpAMBIX U

IJIOCKOCTEM

ConepxaHue yaeOHOTO MaTepualia

[lpenmer crepeomerpun. OCHOBHbIE
HNOHATHS (TOUKa, IpAMasi, IOCKOCTb,
pocTpanCcTBO). OCHOBHBIE AKCMOMBI
crepeomerpuu. [lepecekaronmecs,
napajyiesibHble M CKPEeIMBAIOIMECs
npsmeie.  [lpu3sHak ©  CBOMCTBO
CKpELIMBAIOIIMXCS

HPSIMBIX. OcHoOBHbIE
IPOCTPAHCTBEHHBIE (DUTYPHI.

KoMOuHupoBaHHOeE 3aHATHE

Tema 2.2.
[TapamienbHOCTH
MPSAMBIX,
IPSIMOM U INIOCKOCTH,
IIJIOCKOCTEN

CopnepxaHue yaeOHOTO MaTepualia

[lapannenbHble npsMas U MIOCKOCTb.
Onpenenenue. [Ipuznak. CBoiictBa (c
JI0Ka3aTeIbCTBOM). [TapannenpHbie
wiockoctu. Omnpenenenue. [IpusHak.
CgoiictBa (c

JI0Ka3aTesnbCcTBOM). Terpasip U ero
anemeHThl. [lapamnenenunen u ero
3JI€MEHTHI.

CBoiicTBa IPOTUBOIOJIOKHBIX IpaHei
W JUaroHajed mapauielienunesa.
[Toctpoenue

ceueHuil. Pemenue 3agau.

KoMOuHupoBaHHOE 3aHATHE

Tema 2.3.
[lepnien tuKysspHOCTH
IPSAMBIX, IPSIMOU U
IJIOCKOCTH, TIJIOCKOCTEM

Conepxanue yueOHOrO MaTepraia

IleprieH tuKynsipHbIE
IapannenbHbie
MEpPIIEHIUKYIIIPHBIE K
IIJIOCKOCTH. [Tpusnak
NEPIECHAUKYJIIIPHOCTH  NPSIMOUM U
ILIOCKOCTH. JloKa3aTenbCTBO.

IleprieH tuKynsp U HaKIOHHAas.
Ilepnien quKynspHbIE IJIOCKOCTH.
IIpusHax
MEePIECHIUKYIIAPHOCTH
Jloka3arenscTBo.
Paccrosinus B mpocTpaHcTBe

IpsIMBIE.
IpsIMBIE,

IIJIOCKOCTEM.

KoMOnHupoBaHHOE 3aHATHE

Tema 2.4.
Teopema o Tpex
MepHeH INKYIIIpax

Conepxanue yueOHOrO MaTepraia

TeopemMa 0 Tpex NEpHEHAMKYIAPAX.
Jloka3aTenbeTBo. VYron MEXIY
psMON 1

OK-01, OK-
03, OK-04,
OK-07
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IIJIOCKOCTEIO. VYron
[LJIOCKOCTSAMU

MEXIY

KoMOnHUpOBaHHOE 3aHSATHE

Tema 2.5. [IpodeccrnonabHO-OPUEHTHPOBAHHOE
[TapannensHsle, coJiep)KaHue (comepxanue
NEepHEHUKYIIPHBIE, NPUKIAIHOTO
CKPELLMBAOIIMECS MOAYJIS
NpsIMbIe AKCHOMBI CTEpEOMETPHHU.
[lepneHUKYIAPHOCTE  HPAMOM U 4
IIJIOCKOCTH,
NapalieNbHOCTh  JBYX  MPSAMBIX,
HEepHEeHUKYIIIPHBIX IJIOCKOCTH,
HepHeHaNKYIIPHOCTh
IJIOCKOCTEN
[IpakTrueckoe 3aHATHE
Tema 2.6. Copeprxanue yueOHOro mMarepuasia
Pemenue 3anay. IIpsvbie | Pacmonoxenne IpsAMBIX M TLIOCKOCTEH
u B MPOCTPAHCTBE.
INIOCKOCTH B IleprieH IUKYIAPHOCTD U 5
IIPOCTPAHCTBE MapajIeIbHOCTh MIPSAMBIX u
IIJIOCKOCTEH. CxpeumBaronmecs
npsiMbIEe
KoHnTtponrsHas pabota
Paznea 3. KoopanHaTsl U BeKTOPBI 16
Tema 3.1 Copeprxanue yueOHOro mMarepuasia
JlexapTOBEI KOOPAMHATEL | JleKapTOBbI KOOPIMHATHI B
B npoctpanctse. [IpocTeiinme 3amauu B
OPOCTPaHCTBE. KOOpAWHATaX. 4
Paccrosinne Paccrossnue mexay AByMs TOYKaMu,
MEXKAY IBYM: TOUKAMU. | xoOpAWHATHI CEPEINHBI OTPE3KA
Koopnunatsl cepeHbl KomOnHupoBaHHOE 3aHATHE
OTpe3Ka
Tema 3.2 Conepxanue yaeOHOTO MaTepralia
Bekrops! B Bekropsl B npoctpancTBe. CrioxkeHue
HPOCTPaHCTBE. Y BBIYUTAHHE BEKTOPOB. YMHOKECHUE
Yron Mexly BEKTOPAaMH. | ekTopa Ha OK-02, OK-
CxamnsipHoe grcno.  KoMIuiaHapHble  BEKTOPBL. 03, OK-04,
[IPOU3BEACHNC CxansipHO€ NPOU3BENEHUE BEKTOPOB. OK-07
BCKTOpPOB Pasnoxenue
BEKTOpa IO TPEM HEKOMIJIAHAPHBIM
BekropaM.  Koopaunnatel  BekTOpa, 6
CKaJIIPHOE
IIPOU3BEACHUE BEKTOPOB B
KOOpJIMHATAX, yroi MEXIy
BEKTOpaMHU, YroJl MEXKIYy IMPSIMOU
U IUJIOCKOCTBIO,  Yroi MEXTy

IJIOCKOCTSIMU. YPaBHEHHE IJIOCKOCTH.
I'eomerpryeckuii
CMBICJI ONIpeAeNnTeNs 2X2

KOM6I/IHI/Ip0BaHHOC 3aHATHC
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Tema 3.3
[TpakTuko-
OpPUEHTUPOBAHHBIE
3a7a49u
Ha KOOpAMHATHOU
IUIOCKOCTH

[TpodeccrnonambHO-OpUEHTHPOBAHHOE
cofiepKaHHe (conepxanue
PUKITATHOTO

MO/TyJ1s1)

Koopnunarnas TJIOCKOCTb.
Boluncnienue pacCTOsIHUM U TIOAAEN
Ha IIJIOCKOCTH.

KonnyecTtBeHHbBIEC pacyeThl

HpaKTI/I‘{eCKOe 3aHATHUC

Tema 3.4
Pemenue 3amay.
KoopauHats! 1 BEKTOpPBI

Copeprxanue yaeOHOTO Marepuasa

JlexapToBBI KOOPJAMHAThI B
MPOCTPAHCTBE. Bexkropsl B
npocrpancTse. ClioxxeHne u
BBIUUTAHUE BEKTOPOB. YMHOXKECHHE
BeKTOpa Ha uucno. KommmanapHble
BEKTODBI.

CxansipHO€ INPOU3BENEHUE BEKTOPOB.
Pasnoxenne Bekropa 1O  TpeM
HEKOMILIaHAPHBIM

Bexkropam. [lpocreiinme 3agaun B
koopauHarax. KoopauHatel BekTopa,
paccTosiHue

MEX Y TOYKaMH,
CepEIUHBI OTpe3Ka,
MPOU3BEJCHUE BEKTOPOB
B KOOpIMHATaX, Yrodl  MEKIy
BEKTOpaMH, Yrojl MEXIy MNpsSMOH U
IIJIOCKOCTBIO, YIOJI

MEXK Ty TNIOCKOCTSIMH

KOOPMHATHI
CKaJIIPHOE

KonTponbHas padora

Paznen 4. OcHoBbI TpuUroHomeTpuu. TpUroHOMeTpUYeCKHE

¢ ynxuun

40

Tema 4.1
Tpuronomerpuyeckue
(GyHKIUH TPOU3BOIBLHOTO
yriia, yncna. Pannannas
u

rpaaycHas Mepa yria

Conepkanue yaeOHOTO MaTepuaa

Pannannas mepa yrna. [IoBopot Touku
BOKpYT' HadJaja KOOpJIMHAT.
Onpenenenue

CHHYCa, KOCHHYyca, TaHI€HCa U
KOTaHTEHCA. 3HaKU CUHYCA, KOCUHYCA,
TaHTCHCA U

KOTaHTeHCa o
3aBUCUMOCTH MEXITY
KOCHHYCOM, TAaHTEHCOM 1
KOTAaHT€HCOM OJITHOTO M TOTO K€ YIJia

YETBEPTSIM.
CHUHYCOM,

KoMOnHUpOBaHHOE 3aHSATHE

Tema 4.2
OcHOBHbIE
TPUTOHOMETPUYECKUE
TOKJECTBA.
@opMyJIbl IPUBEICHUS

Copeprxanue yueOHOro mMarepuasia

Tpuronomerpuyeckue TOKJECTBA.
Cunyc, KOCUHYC, TAHTEHC U KOTAaHTEHC
YIJIOB Ol U - O.

DopMyIIbl TPUBENCHUS

KOM6I/IHI/Ip0BaHHOC 3aHATHC

OK-01, OK-
02, OK-03,
OK-04, OK-
05,
OK-06, OK-07
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Tema 4.3
CuHyc, KOCUHYC, TAHTEHC
CYMMBI U Pa3HOCTH ABYX
YIJIOB
CUHYC ¥ KOCHHYC
BOWTHOTO
yria. @opmyisl
MOJIOBUHHOTO yIiia

Conepkanue yaeOHOro matepuania

CymMma 1 pa3HOCTh cuHYycOoB. Cymma 1
pasHocTh  KocHMHYcOB. CuHyc u
KOCHUHYC IBOMHOTO

yrna. DopMynbl MMOJOBUHHOIO YIJIA.
[IpeobpazoBanus CYMMBI
TPUTOHOMETPUUECKUX

byHkuuii B TMpou3BeNEHUE U
MPOU3BEICHUS B CyMMY. BbipakeHne
TPUTOHOMETPUYECKUX (PYHKIIUM uepe3
TaHTEHC MTOJIOBUHHOTO apryMeHTa.
[IpeobpazoBanus MpOCTEHIIIX
TPUTOHOMETPUYCCKUX BBIPAKCHUN

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.4
DyYHKIIMHU, UX CBOWCTBA.

Conepkanue yaeOHOTO MaTepuana

OO0macte ompeneraeHuss ¥ MHOXECTBO

Criocobb! 3aaHust 3HAUEHUW  (QyHKIUH. YeérHocTs,
yHkuui HEYETHOCTD,
nepuoanyHocTh QyHKIUN. CrocoOb
3a1aHus QyHKIUN
KoMOnHupoBaHHOeE 3aHATHE
Tema 4.5 Conepkanue yueOHOTro matepuana
Tpuronomerpuyeckue OO0nacte ompenenacHuss 1 MHOXKECTBO
(pyHKUMH, NX CBOUCTBA Y | 3HaveHwmit TPUTOHOMETPUYECKAX
rpaduxu byHKIHH.
YETHOCTD, HEUYETHOCTD,
MEPUOUYHOCTh
TPUTOHOMETPUUYECKUX GyHKITUHA.
CgoiictBan
rpaduk GyHKIUH y = COS X, y = Sin X,
y=tgx y=clgx
KoMOnHupoBaHHOE 3aHATHE
Tema 4.6 Conepkanue yaeOHOTO MaTepuaa
IIpeobpasosanne Cxatue © pacTsDkeHHe TpadukoB
rpauKoB TPUTOHOMETPUUYECKUX (PyHKIIHH.
TPUTOHOMETPUYECKUX | J[peoOpazoBaHue rpadukoB
yHKIMi TPUTOHOMETPUUCCKUX (DYHKIIHI
[TpakTuueckoe 3aHATHE
Tema 4.7 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE
Onucanue coJiepKaHue (conmepxxanue
[Ipou3BOACTBEHHBIX MPUKIATHOTO
IIPOLIECCOB C TOMOIIBIO | MOAYJIS)
rpadukoB QyHKIIUI Hcnonb3oBanue CBOWCTB

TPUTOHOMETpUYECKUX  (QYHKIUI B
npogeccuoHaNbHbIX 4
3a/1a9ax

HpaKTI/I‘ICCKOC 3aHATHC

Tema 4.8
OGparHbIe
TPUTOHOMETPHYECKUE

Conepxanue yueOHOro matepuania

OO6patHble TPUTOHOMETPHYECKHE
¢yakunn. Mx cBoiicTBa u rpaduxu
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yHKIHH

KomOunupoBanHoe 3aHsTHE

Tema 4.9 ConepxaHue yaeOHOTO MaTepualia
Tpuronomerpuyieckue | YpapHennmecos X =a. YpaBHeHHe sin X
YPaBHCHHA U = a. YpaBHeHHE tg X = a, ctg X = a.
HEpaBEHCTBA Pemenne
TPUTOHOMETPUUECKUX ypaBHEHHUI
OCHOBHBIX TUIIOB: IPOCTEMIIE
TPUTOHOMETPUUECKUE YPaBHEHHUS, | ¢
CBOZSILMECS K KBAJIPATHBIM,
pelaeMbie
pa3noXeHUEM Ha MHOXHUTEH,
OJIHOPOJHBIE.
[Ipocteiiiie  TPUTOHOMETPUUECKHE
HEpaBEHCTBA
KoMOnHupoBaHHOE 3aHATHE
Tema 4.10 Coneprkanue yaeOHOTO Marepuasia 2
Cucremsl Cucremsl MPOCTEUIIIMX
TPUTOHOMETPUICCKUX | TPUTOHOMETPUYECKUX YPAaBHEHUU
YPaBHEHUH KoMOnHupoBaHHOE 3aHATHE
Tema 4.11 Coneprxanue yaeOHOTO Marepuasia 2
Pemenne 3aga4. oCHOBEI | [IpeoGpaszoBanue
TPUTOHOMCTPHH. TPUTOHOMETPUYECKUX  BBIPAKECHUU.
TpuroHomeTpuieckue | PermeHne TPUTOHOMETPHUYECKIX
yHKIHH YPaBHEHUU U HEPABEHCTB B TOM YU CJIE
C HCIOJIb30BAaHUEM CBOMCTB (DYHKIIHHA.
KonTponbpHas padora
Pa3nea 5. KommiekcHbIe YncIa 8
Tema 5.1 ConeprkaHue yaeOHOTo mMatepuasa
KowmruiekcHsle dncna [londarne  KOMIJIEKCHOTO 4qHyClIa.
CornpsbkeHHbIE KOMILJICKCHBIE YHCIA,
MOAYJb U
apryMEeHT  KOMIUJIEKCHOTO  YucJa.
dopma 3arucu KOMIUIEKCHOTO uncia | 4
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAS,
anreOpanueckas). Apudmernueckue
JEHCTBUS C KOMIIJIEKCHBIMU YMCJIAMU
KoMOnHUpOBaHHOE 3aHSATHE
Tema 5.2 Conepkanue yaeOHOTo mMaTepuana
IIlpumenenne BeinmosiHeHHEe pacdyeToB € MOMOUIBIO
KOMIIJICKCHBIX KOMIUIEKCHBIX  uucen.  lIpumepsl 4
qucell HCIOJIb30BAHUS
KOMIIJIEKCHBIX YHCET
[TpakTuueckoe 3aHATHE
Paznea 6. [IpouzBoaHasi pyHKIuM, ee NpuMeHeHUE 40 OK-01, OK-
Tema 6.1 CopnepxaHue yaeOHOTo mMarepuala 02, OK-03,
[TonsTe mpousBoaHoN. | OmnpeneneHue YU CIIOBOU 7 OK-04, OK-
®opMyIbl ¥ IPaBUIA | HOCJIEIOBATENLHOCTH M CIHOCOOBI €€ 05,
middepenuupoBanus | 3amanus. CBoiicTBa OK-06, OK-07
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YUCIOBBIX OCJIEN0BATEILHOCTEM.

Omnpenenenue npenaena
MMOCICA0BATCILHOCTH.

Boruncienue MIPEIEIOB
IIOCJIEN0BATEIbHOCTEN. [Ipenen

byHKIIMM HAa OECKOHEYHOCTH.
[Ipenen byHKUIMH B TOUKE.

[Ipupamenue apryMeHTa.
[Tpupamenne gyakiuu. 3agauu,

IPUBOJIAIIIE K MOHSTHIO
MIPOU3BOAHOM. Ornpenenenue

MPOX3BOIHON. AJITOPUTM
OTBICKaHUSI TPOU3BOJTHOM

KoMOnHupoBanHoe 3aHATHED

Tema 6.2
[Ipon3BoaHbIE CYMMBI,

Pa3HOCTH MPOU3BEICHUS,

Conepkanue yaeOHOro marepuabdia

DopMyibl mddepeHInPOBAHHUSL.
[IpaBuna quddepenupoBanus

4aCTHOTO KoMOnHupoBaHHOE 3aHATHE
Tema 6.3 ConepxaHue yaeOHOTO MaTepralia
[IpousBoaHBIE OmnpeneneHue CIOXHON — (QyHKIIUH.
TpuroHomerpuueckux | [IpousBoaHass TPUTOHOMETPUYECKUX

¢dynkuuii. [IponsBoanas

CIIOKHOU (PyHKIHUU

GyHKIHH.
[IponsBoaHas coKHON QyHKIIUU

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 6.4 ConepxaHue yaeOHOTO MaTepualia
[Tonstue o [lonsiTne HenmpepslBHOW  (QYHKIIUH.
HETMPEPBIBHOCTU CBoiicTBa HeENpepbIBHOW (yHKIUH.
¢ynkuu. Meron CBs3b MEXTY
WHTEPBAJIOB HEIMPEPHIBHOCTHIO u
muddepeHupyeMocThi0  DyHKIHH B
TOUYKE. AJITOPUTM PEILECHHUS
HEPaBEHCTB METOJIOM HHTEPBAJIOB
KoMOnHupoBaHHOE 3aHATHE
Tema 6.5 CopepxaHue yae0HOTO MaTepralia

I'eomerpuueckuii u
(u3rUecKuil CMBICT
MPOU3BOIHOM

I'eomeTpryeckuii CMBICTT
MPOU3BOAHON (PYHKIUU — YIIOBOH
ko3 (purrent

KacaTeJabHOW K Trpaduky (QyHKIUU B
TOYKE. YpaBHEHHME KacaTelbHON K
rpaduky

GyHKUIMHU. AJTOPUTM  COCTaBJICHMS
YpaBHEHMS KacaTelbHOH K TIpaduky

ynkimn y=fx)

KomOunupoBanHoe 3aHsiTHe

Tema 6.6
Dusznyueckuii CMBICI
MPOU3BOIHOM B

Conepxanue yaeOHOTO MaTepualia

®u3nyeckuil (MEXaHUYECKHI) CMBICI
MIPOM3BOIHON — MTHOBEHHAs! CKOPOCTh

npodeccroHaIbHBIX B MOMEHT
3a/1ayax BpeMmeHu t: v =S’ (t)
[IpakTnueckoe 3aHATHE
Tema 6.7 CopnepxaHue yaeOHOTO MaTepuala
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MOHOTOHHOCTBE

dbyHKIIUH.
Touku 3kcTpeMyMa

Bospacranue u yObiBaHue (yHKUHH,

COOTBETCTBHE BO3pacTaHUs "
yObIBaHU S QyHKIIUH
3HAKY MPOU3BOIHOM. [Tonsarue
IPOM3BOJHONW  BBICHIETO  IOPSAKA,
COOTBETCTBHE 3HAKa

BTOPOM NPOU3BOJHON BBIIMYKIOCTH
(BorHyrOCTH) (YHKIMH Ha OTpE3KE.
3amaun Ha

MakcuMyM # MuHUMyM. Ilondarue

ACHMIITOTEI, CITIOCOOBI 1504
onpeaeneHus. AIropuTm
HCCISIOBAHUS byHKIUH u
MOCTPOCHUS ee TpaduKka C MOMOIIBIO
MPOX3BOIHOM.

JpobHo-nuHeliHas GyHKIUS

KoMOnHUpOBaHHOE 3aHSATHE

Tema 6.8
Hccnenoanue QyHKUIMMA
u
MOCTpOCHME TpaduKOB

Copeprxanue yaeOHOTO Marepuasa

HccnenoBanue byHKIUHA Ha
MOHOTOHHOCTb u MOCTPOCHUE
rpaduKoB.

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.9 HanbGosbeitee u

Conepkanue yueOHOTro matepuana

HauMeHbllee 3HayeHus: | Haxoxnenue Hau00JIbLIETO u
byHKIUH HAaUMEHBIIIETO 3HAYeHHH (QyHKUHIA,
MIOCTPOCHUE ’
rpaguKkoB MHOTOYJIEHOB c
UCIOJIb30BaHHEM arnmnapara
MaTeMaTHYECKOTO aHajn3a
KomOunupoBanHoe 3aHATHE
Tema 6.10 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE
Haxoxxnenue coJepKaHue (conmepxanue
ONTUMAJIBHOIO HPUKIAJHOTO
pesyabTaTa ¢ MO TyJIsT) 6
IIOMOLIBIO MPOU3BOIHON | HauMenrblnee " HanOoIbIIee
B 3HaueHHEe QyHKIIUU
IPAKTHYECKUX 3a1adax | [IpakTudeckoe 3aHsTHE
Tema 6.11 Coneprkanue yueOHOro matepuania
Pemenue 3anau. Dopmynsl u paBuiIa
IIpousBoanas GyHkuuy, | guddepennupoanus. MccienoBanue
ee (GYyHKIUN C TTOMOIIBIO 2
IIPUMEHEHUE MIPOU3BOJIHOM. HaunGonbiee u
HauMEHbIlee 3HaYeHUsI (PyHKIIUU
KonTpospHas pabora
Pa3nes 7. MHOroOrpaHHMKHM M TeJia Bpalie HUs 46
Tema 7.1 CopnepxaHue yaeOHOTO MaTepualia OK-01. OK-
Bepumnsl, pebpa, rpanu | Ilonsarue MHOTOIPaHHUKA. Ero 02 OKO,3 OK-
MHOTOTpaHHHKA 9JIEMEHTHI: BEPIMHBI, pedpa, IPaHHu. 5 (’) 4, OK—,OS,
AuaroHass. OK-06, OK-07

Ceuenue. Bpimykible M HEBBITYKIIbIE
MHOTOIpaHHUKU
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KomOunupoBanHoe 3aHsTHE

Tema 7.2 Coneprkanue yaeOHOTo mMaTepuasa
IIpusMma, ee Ilonstue npusmel. Ee ocHOBaHus u
COCTaBJISIIOLE, OokoBble TpaHU. BpicoTa mnpU3MBL
ceuenue. [psmas u [Ipsimas u
MpaBUJIbHAsS TPU3MBI HaKIOHHass mpu3Mma. [IpaBuibHas
npusma. Ee ceuenune
KoMOnHupoBaHHOE 3aHATHE
Tema 7.3 Coneprkanue yaeOHOTO Marepuasia
[Napannenenunen, kyo. | Ilapamienenunen, CBOWCTBA
Ceuenue ky0a, MPSIMOYTOJIBHOTO  TapalljieNienuIena,
napajuieIenuneaa ky0. Ceuenue kyoa,
napajuiesnenumnena
KoMOnHupoBaHHOE 3aHATHE
Tema 7.4 ConepxaHue yaeOHOTO MaTepralia
[Tupamua, ee [Tupamuga u ee smemeHThl. CedyeHue

COCTaBJISIOLIME, CEYCHHUE.
[IpaBuiibHas nmupamua.
VYceuenHas nupamuia

nupamusl. [IpaBunbHas nupamuaa.
Yceuennasa
nupaMuaa

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.5
bokoBsas u mosHas
MOBEPXHOCTh MPU3MBI,

Conepxanue yueOHOrO MaTepraia

[Tnomaas OOKOBOM HW  IIOJHOH
MOBEPXHOCTH MPU3MBI, THPAMU BT

IApaMUIbI KomOnHMpoBaHHOE 3aHATHE
Tema 7.6 Conepkanue yaeOHOTo mMaTepuana
Cummerpus B KyOe, CuMMeTpuss OTHOCUTEIBHO TOYKH,
napajijiesienuInene, npsmMoi, miockoctd. CuMMeTpus B
npu3Me, Kyoe,
MApaMULE napajuleJIienuIese, Hpu3Me, NMpaMuJie
KoMOnHupoBaHHOE 3aHATHE
Tema 7.7 [IpodeccrnonabHO-OPUEHTHPOBAHHOE
[Ipumepsl cMMMETPUII B | cozepiKaHue (comepkanue
npodeccun MPUKIATHOTO
MOTYJIs1)
Cummerpus B IpUpPOAE, apXUTEKTYpE,
TEXHHKE, B OBITY
IIpakTnyeckoe 3aHsATHE
Tema 7.8 CopeprkaHue yaeOHOro mMarepuasia
IIpaBuiibHBIE [lonsiTne [IPaBUJIBHOTO
MHOTOIPaHHUKH, UX MHOTOIPaHHUKA. CaoiicTBa
CBOICTBA IIPaBUJIbHBIX MHOTOTPAHHHUKOB
IIpakTnyeckoe 3aHsATHE
Tema 7.9 CopeprkaHue yaeOHOro marepuasia
Humun ap, ero Hunuunap u ero sneMeHThl. CedeHue
cocrapysronpe. Ceuenne | mumuHapa (MapauteIbHOe OCHOBAHHIO
HHJIHHIpA 1 OCH).
Passeprka nunuHapa
KoMOnHupoBaHHOE 3aHsATHE
Tema 7.10 [IpodeccronanbHO-OpUEHTUPOBAHHOE
Komnyec, ero coJiepyKaHue (comepxanue
COCTaBJISIIOLIME. MPUKIATHOTO
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CeueHune koOHYca

MOIYJIS

Konyc u ero nsnementol. CedeHue
KOHYyca (MapajieTbHOe OCHOBAHMIO U
MIPOXO/ISAIIee

yepes BEPIIMHY), KOHHYECKHE
ceyeHus. Pa3BepTka koHyca

KomOunupoBanHoe 3aHsiTHE

Tema 7.11 ConeprkaHue yaeOHOro matepuasa
YceueHHbIl KOHYC. Yceuennslii koHyc. Ero obpasyromias
Ceuenune u Bbicota. CedeHHEe YCEUEHHOTO | 2
YCEUEHHOI0 KOHYca KOHYCa
KomOnHMpOBaHHOE 3aHATHE
Tema 7.12 Coneprkanue yaeOHOro matepuasa
Hlap u cdepa, ux [Map " cepa. Bzaumuoe
CEUEHUs pacnionoxenue cepbl U TIIOCKOCTH. | 2
Ceuenne mapa, cqepsl
KoMOnHupoBaHHOE 3aHATHE
Tema 7.13 ConepxaHue yaeOHOTO MaTepralia
[Mousitre 06 00BeMe [Tousitne 06 oobeMe Tena. OOBeM Kyda
Tena. Y IPSIMOYTOJIBHOTO Tapaiesienueaa.
OTtHomeHne 00beMOB O0beM
MOJOOHBIX TEI npu3mMbl W nuiauHapa. OTHomeHue | 4
00BEMOB MOJI00HBIX TEN.
I'eomeTpuueckuii cMbICT
onpenenuTens 3-ro nopsaka
KoMOnHupoBaHHOE 3aHATHE
Tema 7.14 ConepxaHue yaeOHOTO MaTepralia
OO6BeMBI 1 TITOIIAH O6beMbl TEpamMuIpl U KoHYca. O6beM )
MOBEPXHOCTEH TeI mapa. [lnomany moBepxHocTe Ten
KomOnHMpoBaHHOE 3aHATHE
Tema 7.15 Conepkanue yaeOHOTo MaTepuasa
Kom6unanun KomOnHanuu reoMmeTpuieckix Tei 4
MHOTOIPAaHHMKOB U Tell | [IpakTudeckoe 3aHATHE
BpaIlCHUS
Tema 7.16 Copeprxanue yueOHOro mMarepuasia
I'eomeTpuueckue Hcnonw3oBanue KOMOHWHAITHH
KOMOWHAIIMH Ha MHOTOTPaHHUKOB U TeJ BpaueHus B | 4
MpPaKTHKe MPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4ax
IIpakrnueckoe 3aHsATHE
Tema 7.17 Conepkanue yaeOHOTo mMaTepuana
Pemenue 3anay. OO0bemMBl M TUIOIRAM TOBEPXHOCTU )
MHOTOrpaHHMKH U TEJIa | MHOTOTPAHHUKOB M TEJI BPAICHUS
BpalleHUs KontponwsHas pabora
Pazneua 8. IlepBooOpasHas ¢ yHKIMH, ee NPpUMeHEHHE 14
Tema 8.1 Conepkanue yaeOHOTO MaTepuaa OK-01. OK-
[lepBooOpa3znas 3amaua O BOCCTAaHOBJICHMHU 3aKOHA 0 OI&- 03
byHKIHAH. JBUKCHHS TI0 HW3BECTHOM CKOPOCTH. OK’-O 4 OK’-
IpaBuna HaxoxkaeHus | TloHsTHE 2 05
epBOOOPa3HBIX uHTerpupoBanusa. O3HaKOMIIEHHE C 0K-06, OK 07

IIOHATUEM HUHTCIpajia )41
MepBOOOPA3HOM 115
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¢ynkuun y=f(x). Pemenue 3amau Ha
CBSI3b nepBooOpa3Hol  u ee
IIPOU3BOJHON,

BBIYUCIICHHE TIEPBOOOpA3HOW  JIJIst

nanHou ¢yHkuuu. Tabmuna dopmyn
VISt

HaXOXJICHUS epBOOOPa3HBIX.
M3ydennie  mpaBWIa  BBIYHCICHUS
MepBOOOpa3HOM

KoMOnHHpOBaHHOE 3aHSATHE

Tema 8.2
[ 1omans
KPHUBOJIMHEHMHOMN
Tpanenuu. opmyna
Herorona — Jleiibuuiia

CozepxkaHue yaeOHOTO Marepuasia

3ajgauu, NOPUBOIALNME K IOHSITHIO
ONPENEIEHHOI0 HMHTErpajsa — O
BBEIYMCICHUN

IO KPUBOJMHENHOW Tpalenuy,
0 nepeMelieHuu Touku. [lonstue

OIPEACIEHHOTO HHTETpajia. 2
I'eomerpuyeckuii  u  (usnyueckuid
CMBICII OIIPEAETIEHHOTO
uHterpana. @opmyna HerotoHa—
JleliOHuIIa
KoMOnHupoBaHHOE 3aHATHE
Tema 8.3 Conepkanue yueOHOTro matepuana
Heonpenenenusiii u [lonsitne HEONPEIENICHHOIO |
OIIPENEIICHHbII WHTErpajia
UHTETPaJIbI KoMOnHupoBaHHOeE 3aHsATHE
Tema 8.4 CopeprkaHue yaeOHOro marepuasia
INonstue 06 ['eomeTpuyeckuii CMBICII
OTIPEIEIEHHOM OIIPENEIEHHOr0 HHTErpasa ’
UHTETpajie Kak miomaan | KoMOMHUpOBaHHOE 3aHSTHE
KPHUBOJIMHEMHOMN
Tpanenun
Tema 8.5 [IpodeccrnonanbHO-OPUEHTHPOBAHHOE
OmnpeneneHHbI HHTETpall | CONEpIKaHUE (comepkanue
B MPUKIAIHOTO
KU3HU MO/TYJIs1)
I'eomerpruyeckuii CMBICII
OIpeaesieHHOro uHrerpaia. @opmyna 4
Herorona - JleitOauna.
Pemenne 3amady  Ha NOpUMEHEHHUE
MHTErpana Ui BBIYMCIICHUS
(U3UYECKUX BETMYHNH U
IJIoIm@AAeH
ITpakTrnueckoe 3aHATHE
Tema 8.6 ConeprkaHue yaeOHOro mMatepuasa
Pemenne 3azmaq. IlepsooOpazHast ynkuuu. IlpaBuna
[lepBooOpazHas HaxoXJeHus nepBooOpasHbix. Ee |2
dyHKIINH, IIPUMEHEHUE
€€ IIPUMCHCHHIC KoHTposbHas pabora
Pa3nen 9. Crenenu u kopuu. CreneHnasi ) yHKIust 18 OK-01, OK-
Tema 9.1 | ConeprkaHue yaeOHOro matepuasa 4 02, OK-03,
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Crenennas ¢pyakuus, ee | [loHsiTne KOpHS n-0i CTENEHU H3 OK-04, OK-
CBOMCTBA JNeUCTBUTENBHOTO unucia. OyHkiuu y 05,
=X n ux OK-07
cBoiicTBa u rpaduku. CBOICTBA KOPHSI
n-0H CTENCHU
KomMOnHMpOBaHHOE 3aHATHE
Tema 9.2 Coneprkanue yueOHOro matepuasa
[IpeobpazoBanue [IpeoOpazoBanue  HUpparMOHAIBHBIX 4
BBIPA)KEHUI C KOPHSAMHU | BBIpQXKEHUI
N-0ii CTCIICHU KoMOMHHPOBAHHOE 3aHSATHE
Tema 9.3 CopeprkaHue yaeOHOro marepuasia
CBoiicTBa CTENEHU € [lonsiTHEe  cTemeHW ¢ JIIOOBIM
paluoHaNIbHBIM U panoHaIbHBIM moKasateneMm. |
JNEUCTBUTEIBHBIM CreneHHble PyHKIHUH, UX
IoKa3aTes M1 CBOICTBa M rpauKu
KoMOnHupoBaHHOeE 3aHsTHE
Tema 9.4 CopeprkaHue yaeOHOro marepuasia
Pewenue PaBHOCHIIBHOCTE  MppalMOHAJIBHBIX
HAPPALUOHAIBHBIX YPaBHEHUU U HEPABEHCTB. MeTo bl NX
YPaBHEHHUI U HEPABEHCTB | pEIleHHUS. 6
Pewenue HUPpaLMOHAIIBHBIX
YPaBHEHUU U HEPABEHCTB
KomMOnHMpOBaHHOE 3aHsATHE
Tema 9.5 ConepxaHue yaeOHOTO MaTepralia
CrteneHu 1 KOpHH. OmnpeneneHue CTEICHHONW (QyHKIIUU.
CreneHHas QyHKIMSA Hcnonp3oBaHue €€ CBOWCTB IIpU )
peleHU
YPaBHEHUU U HEPABEHCTB
KoHTposbHas pabota
Paznea 10. IlokasaTeabHass ¢ yHKIMSA 18
Tema 10.1 Conepkanue yaeOHOTO MaTepuana
IokazarenbHas ¢yHkius, | CTeneHb C IIPOU3BOJIBHBIM
€€ CBOICTBa JNEHCTBUTEIBHBIM MoKa3aTeseM.
Omnpenenenue
MoKa3aTeIbHOM (PYHKIIUHU, €€ CBOWCTBA
u rpadux. 3HaKOMCTBO Cly
NpUMEHEHUEM
MOKa3aTeabHON  (yHKIIUH. Pemean OK-01. OK-
IOKa3aTeJIbHbIX yYpaBHEHHUI 02 OI&- 03
GyHKIHOHATBHO-TpaQuIecKuM OK,- 04 OK’-
METOI0M 0 5’
KomOnHMpOBaHHOE 3aHATHE OK-b7
Tema 10.2 Coneprkanue yaeOHOro matepuasa
Pemenne nokasarenbHbIX | PemieHre MOKa3aTeabHBIX YpaBHEHMUIA
YPaBHEHHUU U HEPABEHCTB | METOJOM YypPaBHUBAHUs I1OKa3aTeleH,
METOJIOM
BBEICHUSA HOBOU MepeMEHHOM, | 8

(byHKIMOHATBHO-Tpa(UuecKuM
MeronoM. Pemenue
IIOKA3aTeIbHBIX HEPAaBEHCTB

IIpakruueckoe 3aHsATHE
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Tema 10.3 Conepkanue yaeOHOro matepuania
Cucremsl oKka3aTenbHbIX | Pemmenne  cucreM — moKaszaTeIbHBIX 4
YpaBHEHHM YpaBHEHHUI
KoMOnHupoBaHHOeE 3aHsTHE
Tema 10.4 CopeprxkaHue yaeOHOro marepuasia
Pewmenue 3anau. PemieHne mnoka3aTelbHBIX YpPAaBHEHUU
[ToxazaTtenbHas QyHKIUSA | METOIOM ypaBHUBAHUS ITOKa3aTeIeH 1
METOIOM 2
BBEJICHUS HOBOM MIEPEMEHHOM.
Pemenue nokazaTenbHbIX HEPABEHCTB
KoHTposbHas pabota
Paznea 11. Jlorapudmbl. Jlorapup mudeckasi ¢yHKuus 30
Tema 11.1 ConeprkaHue yaeOHOTro mMatepuasa
Jlorapugm uucna. Jlorapu¢m umcna. JlecaTuuHbBIi U
Hecarnunpiii u HATypaTbHBIN JIOTApU(PMBI, YUCIIO € 4
HaTypaJbHBIN KoM6nHupoBaHHOeE 3aHATHE
norapuMsl,
YHCIIO €
Tema 11.2 Conepkanue yaeOHOro matepuasa
CroiicTBa norapugmoB. | Cpoiicta sorapumoB. Omeparus 6
Omnepanus Jorapu(pMUpPOBAHUSL.
norapu(pMUpOBaHUS KoMOuHupoBaHHOE 3aHATHE
Tema 11.3 Copeprxanue yueOHOro mMarepuasia
Jlorapudmuaeckas Jlorapudmuueckas QyHKOHS U ee 4
(QyHKIIMS, €e CBOWCTBA | CBOMCTBA
KomMOnHMpOBaHHOE 3aHATHE
Tema 11.4 Coneprkanue yueOHOro marepuasa
Pemenne [Toustue J0rapu(pMHUUECKOTO
Jorapu(pMUUECKUX YpaBHEHHSL. Omnepanus OK-01. OK-
YPaBHEHUH U HEPABEHCTB | MOTEHUUPOBaHUs. TpH OCHOBHBIX 02’
METO/la PELICHUs JIorapu(MUUYECKH X OK-O3’ OK-
YpaBHEHHUM: (GyHKIIMOHATIBHO- ] 0 4’
rpaguccianii, OK-05, OK-07
METOJ]  NOTEHIMPOBAHUS,  METOJ]
BBEJICHUS HOBOM MIEPEMEHHOM.
Jlorapugmuueckue
HEpaBEHCTBA
KomMOnHMpOBaHHOE 3aHsATHE
Tema 11.5 CopepxaHue yaeOHOTO MaTepralia
Cucrembl ANroput™ peleHus CHUCTEMBI
Jorapu(pMUUECKUX yYpaBHEHHII. PaBHOCHIIBHOCTD )
YpaBHEHHUM JoTapuPMUUECKUX
YPaBHEHUU U HEPABEHCTB
KomMOnHMpOBaHHOE 3aHsATHE
Tema 11.6 [TpodeccrnonanbHO-OpUEHTHPOBAHHOE
Jlorapudmsl B mpupoze u | coaepkanue (conmepxanue
TEXHUKE HPUKIAJHOTO
Mo ynst) 4
[Mpumenenne norapudma.
Jlorapugmuueckas CIMpajib B

npupone. Ee MaremMarnueckue
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CBOIICTBA

HpaKTI/I‘ICCKOG 3aHATHC

Tema 11.7 Coneprxanue yaeOHOTO Marepuasia
Pemenue 3anau. Jlorapudmuueckas GbyHKUIHS.
Jlorapumsl. Pemenne npocreiumx | 2
Jlorapudmuueckas JOrapu(PMUUECKUX ypaBHEHUM
byHKIHS KonTtponrsHas pabora
Pazned 12. MHokecTBA. DJIeMeHThI TeOpuu rpag os 10
Paznen 12. Conepxanue yaeOHOTO MaTepualia
MnuosxecTtBa. DnemeHTsl | [lonsTne MHOXECTBA.
Teopuu rpadon [ToamHOXeCTBO. Omnepanun c|2
MHOKECTBAMU
KomOunupoBanHoe 3aHsATHE
Tema 12.2 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE
Omnepanuu ¢ coJiepKaHue (conmepxxanue
MHOKECTBAMU HPUKIAJHOTO
Mo tymnst) 2
Omnepanuu ¢ MHOKecTBaMu. PeleHue
HNPUKIAJHBIX 337a4
[IpakTrueckoe 3aHsTHE
Tema 12.3 Conepkanue yueOHOTro matepuana
I'padbr [lonstue rtpada. CassHBIA Tpad, 4
JIepeBO, UK rpad Ha MIOCKOCTH
IlpakTnyeckas pabota
Tema 12.4 CopeprkaHue yaueOHOro marepuasia
Pemenue 3anay. Omnepanuu c MHOKecTBamMu. OnricaHue
MuosxectBa, I'padbl 1 UX | peaJbHBIX CHUTYallMil C TOMOILBIO
IpUMEHEHUE MHOKECTB. 2
[lpumenenne rpadoB K peEIICHUIO
3a1a4
KoHTposbHas pabota
Paznea 13. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKH U T€OPUH 26
BEPOSAATHOCTE I
Tema 13.1 CopeprkaHue yaeOHOro marepuasia
OCHOBHBIE TOHSTHUS [lepecranoBkH, pasMemienus, | ,
KOMOMHATOPUKHI COYETaHHsl.
KomMOnHMpOBaHHOE 3aHATHE.

Tema 13.2 Coneprkanue yueOHOro marepuasia OK-01. OK-
CoObiTHE, BEpOATHOCTE | COBMECTHBIE | HECOBMECTHBIC 02’
coObITus. Cnoxkenne u | cobbiTrs. TeopeMbl O BEPOSTHOCTH OK-03,0K-

YMHOZMEHHE CYMMBI COOBITUH. 4 04’

BCPOSTHOCTCH YcnoBHas BEPOSITHOCTh. 3aBUCUMBbIE U OK-05 (’)K- 07
He3aBUCUMBIe cOObITHSL. TeopeMsl 0 ’
BEPOSITHOCTH TPOU3BEICHUS COOBITHH.
KomOunupoBaHHOE 3aHATHE

Tema 13.3 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE
BepositHOCTS B coJiep)KaHue (comepxanue 4
poeCcCHOHaNbHbIX IPUKIAJHOTO
3agayax MOTYJIst
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OTHOCUTENIbHAS YacTOTa COOBITHS,
CBOMCTBO ee YCTOMYHBOCTH.
CraTtucTuyeckoe

ompenaeneHue BepoAaTHOCTU. OIeHKa
BEPOSTHOCTH COOBITHSI

HpaKTI/I‘{eCKOe 3aHATHUC

Tema 13.4
JuckpeTHas ciydaitHast
BEJIMYMHA, 3aKOH €€

Coneprkanue yueOHOro matepuasa

Bu el CITy4ailHBIX BEJIUYMH.
Onpeznenenne QUCKPETHOM CiTydailHON

pacnpenesneHus BEJIMYMHBI. 3aKOH 4
pacrpenesneHus JVICKPETHOMN
CIy4aliHOM BenuuuHbl. Ee 4ncioBble
XapaKTEepUCTUKU
KomOunupoBanHoe 3aHsATHE
Tema 13.5 Copeprxkanue yueOHOTo mMarepuasia
3anaun maremaTudeckoil | Bapuanuonusiii psa. Ilonuron gactor
CTaTUCTHKH u ructorpamma. CtaTUCTHYECKHE 4
XapaKTepUCTUKU psfa HaOII0IaeMbIX
JAHHBIX
KoMOnHMpOBaHHOE 3aHATHE
Tema 13.6 [TpodeccrnonanbHO-OpUEHTUPOBAHHOE
CocraBneHue TaONMUII U | CoIEpKaHUE (comepkanue
AYarpamMM Ha IIpakTHKe | IPUKIaJHOIO
MOJTyJIs1)
[epBuunHas 00paboTka
CTaTUCTUYECKUX JaHHBIX. | 4
I'paduueckoe uX mpencTaBieHue.
Haxoxnenue CpeIHUX
XapaKTEePUCTHK, HaO0II0JTaEMBIX
JAHHBIX
IIpakTnueckoe 3aHATHE
Tema 13.7 ConeprkaHue yaeOHOro matepuasa
Pemenue 3anau. DJIeMEHTHI KOMOMHATOPUKH.
DneMeHTHI CoObITHE, BEpOATHOCTH  COOBITHSL )
KOMOMHATOPUKH, CrnoxeHne 1 yMHOXKEHUE
CTaTUCTUKH U TEOPUU | BEpOSITHOCTEN
BEPOSATHOCTEH KonTponbHas padora
Pa3neus 14. YpaBHeHHMsI M1 HEPaBeHCTBA 28
Tema 14.1 Copeprxkanue yaeOHOro mMarepuasia
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ~ ypaBHEHUU u
YpaBHEHUM U HEPABEHCTB. Onpenenenus.
HEPaBEHCTB. OCHOBHBIE TEOPEMBI
OOume METOAbI PELIEHNUS | PAaBHOCHIIBHBIX epexoaax B OK-01, OK-
ypaBHEHUsIX U HepaBeHcTBax. OOmme 02, OKO03, OK-
METO/bI PEILCHU S 04, OK-05,
YpaBHEHHUIl: Iepexo] OT pPaBEHCTBA OK-06, OK-07

GyHKIMI K pPaBEHCTBY apryMEHTOB
JUISt

MOHOTOHHEBIX byHKIHIH, METOJ
pPa3lOXKEHUST Ha MHOXKHTEIHU, METOJ

BBEJICHUS HOBOM
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IIEPEMEHHOMN,
rpadguueckuii MeTon

(yHKIMOHATIBHO-

KoMOnHUpOBaHHOE 3aHATHE

Tema 14.2
I'padmaeckuit meTon
pelIcHus YpaBHEHUH,

HEPaBEHCTB

Coneprkanue yaeOHOro matepuaa

OO6ume MeTo bl pelieHusl HEpaBEHCTB:
Iepexo] OT CpPaBHEHUS 3HAYCHUU
GyHKIUN K

CPaBHEHUIO 3HAYEHNU W apIyMEHTOB VIS
MOHOTOHHBIX  (DyHKIIHH, METOJ
MHTEPBAJIOB,
(GyHKIIMOHATBHO-TPaQUIECKU METO/I.
I'paduueckuii METOJ peleHus
YPaBHEHUU U

HEpPABEHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 14.3
YpaBHeHUA U
HEpaBEHCTBA

C MOAYJIEM

Coneprkanue yueOHOro marepuasia

Omnpenenenue wmoayaa. Packpsithe
MOAYJIA o OIIPEIEIICHHUIO.
IIpocreiinme ypaBHEHUs

U HEpaBeHCTBa c MOJTYJIEM.
[Tpumenenne PaBHOCHUJIBHBIX
IIEPEXOIOB B OIPEAEICHHBIX

TATAX YPaBHEHUW W HEPABEHCTB C
MOJTyJIeM

KoMOnHUpOBaHHOE 3aHATHE

Tema 14.4
YpaBHEeHUA U
HEpPABEHCTBA

C mapameTpaMu

CopepxkaHue yaeOHOT0 Marepuasia

3HaKOMCTBO c I1apamMeTPOM.
IIpocreiinme YpaBHEHHUS u
HEPaBEHCTBA C IIapaMeTPOM

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 14.5
CocTaBlieHUE U pELICHUE
npodeccruoHaIbHBIX
3a1a4
C MMOMOIIBIO YPaBHEHU I

[TpodeccrnonanbHO-OpUEHTHPOBAHHOE

coJiepKaHue (conmepxanue
MPUKIATHOTO

MO JTyJIsI

Pemenue TEKCTOBBIX 3amayq

po(eCCUOHANIBHOTO COAEPIKAHUS

[IpakTuueckue 3aHATHS

Tema 14.6
Pemenue 3amay.
YpaBHeHUs
Y HEpaBEHCTBA

CopeprkaHnue yaeOHOTO Marepuasia

O6ume MeTobl pelieHns ypaBHEeHHIL.
YpaBHEHUs U HEPABEHCTBA C MOJIYJIEM
uc

napaMeTpamu

ITpakTnueckoe 3aHATHE

IIpomesxyrounas arrectanus (JK3aMeH)

BCEI'O
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3. YCJIOBUSA PEAJIMBAIIMM ITPOTPAMMBI YUEBHOM JUCIHUATIIVHBI

TpeGoBaHusi K MaTe pUATbHO-TEeXHUYECKOMY 00ecIieye HUI0




VYyebHas ayiuTopHsi 715l TPOBEACHUS TEOPETUIECKUX U TIPAKTUICCKUX 3aHITHH,
TPYNIOBBIX U MHAUBUIYAJbHBIX KOHCYJbTALMMI, TEKYIIETO KOHTPOJISI MU TPOMEKYTOUHOU
aTTECTaIluH, YKOMIUICK-TOBaHHAs CIICIIUATM3UPOBAHHON MEOCIIBIO TI0 KOJIMYECTBY O0YJAIOIINXCS U
pabo4yrM MECTOM NpEenogaBaTes.

3.2 UndopmanmonHoe odecneye Hue 00yde Hust

JUtst peanuzaly porpaMMbl  OMOMOTeUHbIA (oHT 00pa30BaTeNBHOM OpraHM3alM UMEET IeYaTHBIE
W MEKTPOHHBIE  00pa3oBaTeNbHble M HH(OPMAlMOHHBIE PECYPChl, PEKOMEH/IOBAHHbBIE IS
MCII0JIb30BaHMS B 00pa30BaTeIbHOM IIpoliecce, HE CTapllie IIATH JIeT C MOMEHTA W3IAHHS.

NEPEYEHb YUEBHOM JINTEPATYPBI

1. Boromonos, H. B. Maremaruka. AnreOpa u Hauana aHanu3a. ba3oBeii ypoBern: 10—11
KJIacchl: ydeOHUK Juisd cpenHero oOmero oOpaszoBanusi/ H. B. boromonoB. — Mocksa:
WznatensctBo HOpaiit, 2023. — 241 ¢. — (O6meoOpazoBaTenbabiil mukn). — ISBN 978-
5-534-16084-0. — Tekct: anekrpoHHbIH // O6pa3oBaTenbHas miatdopma FOpaift [caiit].
— URL: https//urait.ruw/bcode/530391 (mata obpamenus: 22.12.2023)

2. boromonos, H. B. Maremaruka. YriuyOnenHsiit ypoBeHb. 10—11 kmaccel: yueOHUK Uis

cpennero obmero obpazoBanusi/ H. B. boromonog, Il. M. Camoiinenko. — 5-e wu3f.,
nmepepad. u jgon.— MockB :  MsmarensctBo  FOpaiit, 2023.— 398 c.—
(O6meob6pazoBatenbublii UKT). — [SBN 978-5-534-16224-0. — TekcT: 37€KTpOHHBIH //
O0pasoBarenpHas nnatdopma IOpaiit [caiiT]. —

URL: https7//urait.rw/bcode/530642 (mata oOpamenwns: 22.12.2023)

3. boromonoB, H.B. Marematuka: y4eOHMK Ui CpeAHEro MpodeccuOHaTIBHOTO
obpazoBanusi/ H. B. boromonos, II. . Camoiinenko. — 5-e uzn., mepepad. u A0M. —
Mocksa:  MzmarensctBo  [Opaiit, 2023.— 401c.—  (IlpodeccuonansHoe
ob6pazoBanue). — ISBN 978-5-534-07878-7.— Tekcr: sanexkrponHbli / OOpa3oBaTenbHas
nnargopma IOpaiit [caiit]. — URL: https//urait.ru/bcode/511565 (mara oOpaiueHus:

22.12.2023)
4. boromomnos, H. B. Matemaruka. 3aaun ¢ pemieHUsIMH: yaeOHOe TTOCOOHE ISl CPEAHETO

npodeccuonansHoro obpasoanusi/ H. B. boromonoB. — 2-e wu3ad., wcnp. U A0mM. —
MockBa:  MspmarensctBo  FOpaiit, 2023.—  755c.—  (IlpodeccronanbHoOe
ob6pazoBanue). — ISBN 978-5-534-16211-0.— Tekcr: anexrporHblii / OOpa3zoBaTenbHas
nnargopma IOpaiit [caiit]. — URL: https//urait.ru/bcode/530620 (mata oOpaiueHus:

22.12.2023)

39


https://urait.ru/bcode/530391
https://urait.ru/bcode/530642
https://urait.ru/bcode/511565
https://urait.ru/bcode/530620

5. boromonoB, H.B. Anrebpa w Hauama aHanm3a: y4eOHOE TOCOOWE IS CPEIHEro

npodeccuonanbHoro obpazoBanusi/ H. B. boromonoB. — Mocksa: W3narenbcTBoO
Opaiit, 2023. — 240 c. — (Ilpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-
09525-8. — Texer: anekrpoHHbIN / ObOpa3zoBatenbHas nnatdopma HOpaiiT [caliT]. —
URL: https7//urait.ru/bcode/511954 (nara oopamenus: 22.12.2023)

boromonos, H. B. Ilpaktuyeckue 3aHATUS MO MaTeMaTuke: ydeOHOoe mocolOue s

cpenuero npodeccuonansHoro oopasosanus / H. B. boromonos. — 11-e u3n., mepepad. u
non. — MockBa: WMzmarensctBo Opaiit, 2024. — 571 c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-18419-8.— Texkcr: anexrponHslii / OOpa3oBaTenbHas
margopma FOpaiit [caiit]. — URL: https:/urait.ru/bcode/534966 (mata oOpameHwHs:

22.12.2023)

IHEPEYEHb INPO®ECCHUOHAJIBHBIX BA3 JAHHbLIX, HH®OPMAIIMOHHbIX

CITPABOYHBIX CUCTEM

1. Znanum.com: 3nekTpoHHO-OuOIMOTEYHasi cucrema; caiit]. — Mocksa, 2011 -
URLhttps//new.znanium.com/ (maara obpamenus: 12.07.2023). - Pexxum mocrymna:
JU1sl aBTOpU3.ob30Bareneit MUDT.

2. OBC IOpaiit : oOpa3oBarensHas miargopma. — Mocksa, 2013 — URL: httpsy//urait.ru/
(mata obpamenus: 12.07.2023). - Pexum moctyma: JUisi aBTOpH3. MMOJIb30BaTeNeH
MUOT.

3. DnekrpoHHO-OMOMMoTeuHas cucrema Jlanw: [caiit]. — Cankr-Ilerepoypr, 2011 — .
URL: httpsv//e.lanbook.com/ (mara obpamenus: 12.07.2023). - Pexxum moctyma:is
aBTOpH3. nojb3oBareneit MUDT.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOW JJUCLUATIIUHEI

Oomas/mpodeccrnonanbpHas
KOMITETCHITUS

Pasmen/Tema

Tumn oueHOYHbIX MEPONTPUATHIA

OK 01. Bei6upats crmoco0bt P1,Tema1.1,1.2,1.3 TectupoBanue;
peleHns 3aaa4 ,1.4,15,1.6 YcTHbIM onpoc;
npodeccuoHaIbHOM P2, Temnr 2.1,2.2,2.3,2.4, MaremaTudeckuii
JIeSITEIBHOCTH 2.5 JlukraHT;
IIPUMEHUTEIBHO P 3, Temnr 3.1,3.2,3.3,3.4 NunuBuayanbHas
K pa3IuyHbIM KOHTEKCTaM P 4, Temnr 4.1,4.2,4.3,4.4, CaMOCTOSTSIbHAS

4.5,4.6,4.7 ,4.8,4.9,4.10, paborta;

4.11 [IpencraBiienue

P 5, Temsr 5.1,5.2 pe3yJIbTaTOB

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

MPaKTUYECKUX PadoT;
3anmrTa TBOPYECKUX

6.11 pabor;

P7, Temnr 7.1,7.2,7.3,7.4, 3amuTa
7.5,7.6,7.7,7.8,7.9,7.10, WHAUBUIYAJIbHBIX
7.11,7.12, MIPOEKTOB;
7.13,7.14,7.15,7.16,7.17 KonTponwsHas pabdoTa;
P 8, Temnr 8.1, 8.2, 8.3, 8.4, Brimonnenue

8.5,8.6 JK3aMEHaIlMOHHBIX
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P9, Temn! 9.1, 9.2, 9.3, 3aJaHUH.

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, Temnr 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
OK 02. HUcnonp3oBaTh P1,Tema 1.1,1.2,1.3, 14, TectupoBaHue;
COBPEMEHHBIE CPEACTBA 1.5,1.6 YcTHBINM 011poc;
IOMCKa, aHaIN3a 1 P2, Temsr 2.1,2.2,2.3,2.4, MaremaTudeckuii
MHTEPIpEeTaluU 2.5,2.6 JIMKTaHT;
nHpOpMAIUH, U P 3, Temnr 3.1,3.2,3.3,34 NunuBuayansHas
WHGOPMAITUOHHBIC P 4, Temnr 4.1,4.2,4.3,4.4, CaMOCTOSTSIbHAS
TEXHOJIOTHH 1S BeITTonHenus | 4.5,4.6,4.7,4.8,4.9,4.10, pabora;
3a7a4 mpoeCcCuOHAIEHOM 4.11 [IpencraBienue
NESATENBHOCTH P 5, Temsr 5.1, 5.2 pe3yabTaToB

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8, 6.9, 6.10,

MPaKTHUYECKUX padoT;
3anmTa TBOPYECKUX

6.11 pabor;

P7, Temnr 7.1,7.2,7.3,7.4, 3ammTa

7.5,7.6,7.7,7.8,7.9,7.10, WHYBUTYAIBHBIX

7.11,7.12, MPOEKTOB;

7.13,7.14,7.15,7.16,7.17 KonTponsnas pabdoTa;

P 8, Temnr 8.1, 8.2, 8.3, 8.4, Brimmonnenwne

8.5, 8.6 9K3aMEHaIlMOHHBIX

P9, Temn! 9.1, 9.2, 9.3, 3aJaHHH.

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, Temnr 14.1, 14.2, 14.3,

14.4, 14.5

II-o/c, 14.6
OK 03. [TnanupoBate u P1,Tema1.1,1.2,1.3,14, TectupoBanue;
peanu3oBbIBaTh coOcTBeHHOE | 1.5, 1.6 YcTHBIM onpoc;
npodeccuoHanbHOE U P2, Temnr 2.1,2.2,2.3,2.4, MaremaTuuecKuit
JINYHOCTHOE Pa3BUTHE, 2.5,2.6 JuKTaHT;
NpeanpPUHUMATETBCKYIO P 3, Temnt 3.1,3.2,3.3,3.4 NunuBuayanbHas
JIeSITeIIbHOCTD B P4, Temnr 4.1,4.2,4.3,4.4, CaMOCTOSTEIbHas
npodeccuoHanbHOM cdepe, 4.5,4.6,4.7,4.8,4.9,4.10, pabora;
HCIIOJIL30BAaTh 3HAHUA ITO 4.11 [IpencraBnenue
¢unancoBoii rpaMmoTHoctd B | P 5, Temsr 5.1, 5.2 pe3yJIbTaTOB
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PA3INYHBIX )KU3HCHHBIX
CUTyallusX

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9,6.10 I1-
o/c, 6.11

P7, Temnr 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

P9, Temnr 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, Temnr 13.1, 13.2, 13.3,
13.4,13.5,13.6

P 14, Temn! 14.1, 14.2, 14.3,

MpaKTUYECKUX padoT;
3anmTa TBOPUECKUX
paoor;

3ammTa
WHJIYBUTYaJIbHBIX
MPOEKTOB;
KoHnTtponpHas padora;
Brimonnenmne
JK3aMEHaIIHOHHBIX
3amaHuid. TectTupoBaHue;
YcTHBIH o11poc;
MareMaTuydecKuii
JIMKTaHT;
WNuuBuayansHas
CaMOCTOSTEIbHAS
pabora;
[Ipencrasienue
pe3yabTaToB
MPaKTUUYECKUX padoT;
3anmTa TBOPUYECKUX

14.4, 14.5 pabor;
II-o/c, 14.6 3anmra
WHAUBHUIYAJTbHBIX
MPOEKTOB;
KonTtponpHas pabora;
Beimonnenune
SK3aMCEHAaIIMOHHBIX
3aJaHuN.
OK 04. 3 ddexruBHo P1,Tema 1.1,1.2,1.3, 1.4, TectupoBanue;
B3aUMOJCUCTBOBATH U 1.5, 1.6 YcTHBIM o11poc;
paboTath B KOJUIEKTUBE U P2, Temsr 2.1,2.2,2.3,2.4, MaremaTudecKuii
KOMaHJe 2.5,2.6 JnkraHT;
P 3, Temn: 3.1,3.2,3.3,34 WnnuBuyansHas
P4, Temnr 4.1,4.2,4.3,4.4, CaMOCTOSTEIbHAs
45,46,4.7,4.8,4.9,4.10, pabora;
4.11 [Ipencrasienue
P 5, Temsr 5.1, 5.2 pe3yabTaToB

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, Temnr 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

P9, Temnr 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,
11.4,11.5,11.6,11.7

MPaKTUYECKUX padoT;
3anmTa TBOPUYECKUX
pabor;

3aumra
WHIMBUYaJIbHBIX
MIPOEKTOB;
KoHnTtponpHas padora;
Beinosnnenue
9K3aMEHAI[MOHHBIX
3aJaHuU.
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P 12, Tems! 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, Temnr 14.1, 14.2, 14.3,
144, 14.5

II-o/c, 14.6

OK 05. OcymiecTBIISITh
YCTHYIO

Y TMCBMEHHYIO
KOMMYHUKAITMIO HA
TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4ETOM O0COOEHHOCTEN
COLMAJIBHOIO U KyJIBTYpPHOTO
KOHTEKCTa

P1,Tema 1.1,1.2,1.3, 1.4,
1.5, 1.6

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

P 3, Temnr 3.1,3.2,3.3,3.4
P4, Temnr 4.1,4.2,4.3,4.4,
45,4.6,4.7,48,4.9,4.10,
4.11

P 5, Temnr 5.1, 5.2
P1,Tema 1.1,1.2,1.3, 14,
1.5, 1.6

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

P 3, Temn 3.1,3.2,3.3,34
P4, Temnr 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, Temnr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8,6.9, 6.10,
6.11

P7, Temnr 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

P9, Temnr 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,
144,145, 14.6

P9, Temnr 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,

TectupoBanue;
YcTHBIH 01poc;
MaremaTtnueckuil
JvKTaHT;
NunuBuayansHas
caMOCTOsITEIbHAs
pabora;
[IpencraBnenue
pe3yabTaToB
MPaKTUYECKUX PadoT;
3anmTa TBOPUYECKUX
pabor;

3anmTa
WHAUBUIYaIbHBIX
MIPOEKTOB;
KoutponwsHas pabora;
Beinonnenue
9K3aMEHAIMOHHBIX
3aJaHUN.
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11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3,
144, 14.5

II-o/c, 14.6

OK 06. ITposBaATh
TpakIaHCKO-
MaTPUOTUYECKYIO MTO3UITHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPAJAUITUOHHBIX
00I1IeYEeTIOBEYECKIX
IIEHHOCTEH, B TOM UHCJIIE C
y4€TOM TapMOHH3AIUU

P1,Tema 1.1,1.2,1.3, 1.4,
1.5,1.6

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, Temnr 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;
YcTHBIH 01poc;
MaremaTtnueckuil
JvKTaHT;
NunuBuayansHas
caMOCTOsITEIbHAs
pabora;
[IpencraBnenue
pe3yabTaToB

MEKHAITHOHAJIBHEIX U P8, Temn: 8.1, 8.2, 8.3, 8.4, MPaKTHYECKUX padoT;

MEXPEJIUTUO3HBIX 8.5, 8.6 3anmTa TBOPUYECKUX

OTHOIIICHU U, TPUMEHSTh P 14, Temnr 14.1, 14.2, 14.3, | pa0or;

CTaH1apThl 14.4,14.5, 14.6 3anmra

AHTUKOPPYIIIMOHHOTO WHAUBUIYaIbHBIX

TTOBEICHUS MIPOEKTOB;
KoutponwsHas pabora;
Brinonnenue
9K3aMEHAITHOHHBIX
3aJaHui

OK 07. CogeticTBOBaTh P1,Tema 1.1,1.2,1.3, 1.4, TectupoBanue;

COXPaHEHUIO OKPYKAIOIIECH 1.5, 1.6 VYcTHbIM onpoc;

cpensl, pecypcocoepexxkennto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, Maremarnueckuit

MPUMEHSATH 3HAHUS 00 2.5,2.6 JIUKTaHT;

H3MEHECHUM KInMaTa, P 3, Temsr 3.1,3.2,3.3,3.4 NunuBuayanbHas

MIPUHITATIBI OEPEIKITUBOTO P 4, Temrr 4.1,4.2,4.3,4.4, CaMOCTOSTEIbHAS

MPOU3BOACTBA, dPPEKTHBHO 45,4.6,4.7,4.8,4.9,4.10, paborta;

NN CTBOBATH B 4.11 [IpencraBienue

YpE3BBIYANHBIX CUTYaIHAX P 5, Temst 5.1,5.2 pe3yNIbTaTOB

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

P7, Temnt 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

P9, Temn! 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

MPaKTUYECKUX PadoT;
3anmTa TBOPYECKUX
pabor;

3anmra
WHIMBUTyaJIbHBIX
MIPOEKTOB;
KonTponbHas pabdora;
Beinonnenue
HK3aMEHaI[MOHHBIX
3aJaHUN.
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P 13, Temsr 13.1, 13.2, 13.3,
13.4,13.5,13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4,14.5, 14.6

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xome peanuzanuu oOydeHHUs HCIONB3YETCS CMENIAHHOE OOydeHue, OCHOBAaHHOE Ha
WHTETPAIUA TEXHOJOTUH TPATUIIMOHHOTO W DSJEKTPOHHOTO OOYyYeHHS, 3aMCIICHUHM YacTh
TPaJAUITMOHHBIX YUEOHBIX (OpM 3aHATHH, GOpMAMHU U BUJAMHU B3aUMOJCHCTBUS B DJICKTPOHHOU
o0Opa3oBaTenbHOM cpere.

[MpumeHsroTCs clemyonme MOoJAeTN OOy4eHHS: MEepPEeBEPHYTHIN KIacc, KOrja CTYACHTHI
3HAKOMSITCS C HOBBIM MaT€pUaJIOM IIPH MTOMOIIM 3JIEKTPOHHBIX PECYPCOB CaMOCTOSITENIFHO JI0Ma,
a Ha ayJJUTOPHBIX 3aHATUSX MPOUCXOIUT OOCYKJIEHUE U3yUEeHHOTO MaTepHaia.

Jlyis B3auMOJIEHCTBHS CTYICHTOB C IMPENOJAaBaTeNIeM UCIONb3YIOTCS CEPBUCH 0OpaTHOM
CBSI3U: DJIEKTPOHHAs nmoura, cepsuc 'y Kiacc.

OcBoeHue o00pa3zoBaTeNbHON MporpaMMbl 00ECHIEUMBAETCS pecypcamMH  3JIEKTPOHHOM
nHpOpMaIIMOHHO - oOpazoBarensHOM cpenbl OPUOKC.

B mpouecce oOydeHus Tpu MPOBEACHWU 3aHATUNA M JUISI CaMOCTOSITETBHOW pPadOTHI
WCITOJIB3YIOTCSI BHYTPEHHHUE SJICKTPOHHBIE PECYPCHI B PA3IMYHBIX (POpMax.

[Ipy mpoBeAeHUU 3aHIATUN W IS CAMOCTOSTEIBHOW pPaOOTHI MCIOJIB3YIOTCS BHEIIHHUE
AJIEKTPOHHBIE pecypchl B opmax:

- BJIEKTPOHHBIX KOMIIOHEHTOB CEPBUCOB:

1. https//resh.edu.ruv/
2. https://mob-edu.rv/
3. https://www.mos.ru/city/projects/mesh/

Pabouass mporpamma ydeOHOW nucuumianHbl «MaremaTvka» MO CIELHATbHOCTH CPEIHEro
npodeccuonansHoro obpasoBanus: 11.02.13 «TBepaorenbHas 3IEKTpOHHKa» pa3paboTaHa B
KoJuTe/pKe AnekTpoHukn ¥ nHpopmatuku 01.12.2023 romga, mporokos Ne 1.

JINCT COT'JTACOBAHUA

PaGouas nmporpamma coriacoBana ¢ nupektopom koutemxa O HUY MUDT

7

Jupexrop koymemka / 78 /C.H. JIutBuHOBa /
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