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PaGouass mporpamma oO0meoOpa3oBaTebHON TUCIUIUINHBI  «MareMaTukay
pa3paboTaHa Ha OCHOBE (peAepalbHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa MO CHEHUAIBHOCTH CpeaHero  npodecCHuOHANIBHOTO  00pa30BaHMS
yrayoseHHo moarotoBku 52.02.04 AxTepckoe HCKYCCTBO MO BHJYy AKTep TeaTpa
Kykosl ykpynHeHHoOM rpynnbl 52.00.00 CreHuueckue HCKycCTBa M JUTEpPATypHOE
TBOpUYECTBO 00JacTU 00pazoBaHusi M CKycCcTBO M KyJbTypa, YTBEPKIEHHOTO MPUKA30M
MunucTepcTBa 0b6pasoBanus U Hayku Poccuiickoit deaeparun ot 27 okTsaops 2014 r.
N 1359. C uzmenenussMu 1 1onoJHeHUAMHA OT: 13 mronsa 2021r., 3 urons 2024 r.

Pabouas mporpamma peanusyercs Ha 6a3e OCHOBHOTO 0OIIero 0Opa30BaHus.

Pabouas mporpamMMa cocTaBjeHa Ha OCHOBE NMPUMEPHOHN pabodell mporpammbl
oOmieoOpa3oBaTebHOM  AUCHUIUIMHBL  «MaTtemaTtukay aisi  mpogecCHOHATbHBIX
00pa3oBaTeNbHbIX OpraHU3allMii, paccMOTpeHa Ha 3acefanuu [lemarornueckoro cosera
OI'bOY IO UPIIO (ITpotokon Ne 6/2025 ot 18 anpens 2025 roxga).

PabGouass mporpamma MoOKeT OBITH aJanTUPOBaHA JUIsI OOy4YeHHUS JHI] C
OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 3J0pPOBbsSl (JIOMYCKAETCS K MPUMEHEHUIO IMpU
AJIEKTPOHHOM OOYYE€HHUHM M TIPHU HUCIOJIb30BAHUU JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH).

Opeanusayus-cocmagumens:
rOCyJapCTBEHHOE OIO/KETHOE NPOPECCHOHATBLHOE 00pa30BaTENbHOE YUPEXKICHUE
PocToBckoii o0mactu «POCTOBCKUI KOJUIEHK KYJIBTYPbD»

Cocmasumenu:
Kacek Enena JleonnnoBHa, mpenogaBaTeb JUCHUILIAHBI « MaTeMaTuka

Pabouast mporpamma paccMOTpeHa U OOCYKJIeHa Ha 3aceIaHuH MPEAMETHO-IIUKIOBON
KOMHUCCHUH 00111€00pa30BaTENbHBIX TUCIIUILIAH
(mpotoxoit Ne 1 ot «28» aBrycra 2025 1.)

PabGouast mporpamma ogo0peHa W pPEKOMEHIOBaHa K HCIOJB30BAHUIO B y4eOHOM
Ipolecce Ha 3aceJaHui MeTOIMYECKOTO COBETa
(mpotokod Ne 1 ot «11» centadps 2025 r.)
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1. OBIIAA XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. MecTO JUCUMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl:

Oo6meoOpazoBarenbHas auciumuimHa OVYIL. 04, «MaremaTtuka» sBsSeTcs 00s3aTEIbHOM
4acThI0 00I11€00pa30BaTEIILHOTO UKIa OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO mno crneuuanbHOCTH CpEAHEro Mpo(ecCHOHAIBHOTO O00pa30BaHUS  YIITyOJICHHOMN
noarotoBku 52.02.04 AxrTepckoe MCKYCCTBO IO BUAY AKTep TeaTpa KyKOJ YKPYHNHEHHOW TpYIIIbI
52.00.00 Cuenuueckue UCKYCCTBA M JIMTEPATypHOE TBOPUECTBO obiacTu obpazoBanus VckyccTBO H
KyJIbTypa

1.2. lean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIIHHBI:
1.2.1. Heap AUCHUTIHMHBI
CopepxaHue MporpaMMbl 00IIe00pa30BaTENbHON JUCIUILTHHBI «MaTeMaTHKay HAMPaBICHO

Ha JIOCTI)KCHHUE PE3Y/IbTaTOB €€ U3ydeHUs B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC COO ¢ yuetom

npodeccronanbHoi HanpaneHHOCTH PI'OC CIIO.

[TpropUTEeTHBIMH LIETSIMU O0yUYEHHS] MaTeMaTUKe Ha 6a30BOM YPOBHE SIBJISFOTCSI:
(GhopMHUPOBaHHE IICHTPAIBHBIX MAaTEMAaTHYCCKUX TOHATHN (YHCIIO, BEIMYWHA, T€OMETpUYCCKas
durypa, TiepeMeHHas, BEPOSITHOCTh, (YHKIHs), O0OECICYMBAIONINX TPEEMCTBEHHOCTh U
MEPCIeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

— MojBeJleHUE OOydarolMXCsi Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYXKAIOIIEr0 MHpa, MMOHUMAHME MATEMaTHKH KaK 4YacTh oOOIed KyJbTYphbl
YelI0BEYECTBA;

— pa3BHUTHE HWHTEIUICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydYaromuxcs, MO3HABATEeIbHOU
AKTUBHOCTH, HCCJIEAOBATECIIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUSI, MHTEpECa K H3YUYCHUIO
MaTEeMAaTHKH;

— (dopmupoBanue (QYHKIMOHATHHOW MAaTEMAaTHYECKOH TPAMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTeMaTUYeCKHE AacCMeKThl B PEATbHBIX JKU3HEHHBIX CUTYyallUsX M MPU HU3YUYEHUU JPYTUX
JTUCIUIUIAH, TPOSBIEHUS 3aBUCHMOCTEH W 3aKOHOMEpHOCTEH, (OpMynUpoBaTh MX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaTh MaTeMaTHYEeCKHWE MOJENH, MPUMEHSITh OCBOCHHBIA MaTEeMaTHYECKUN
anmapaT A7 pelIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX  3a/4ay, 3a1ad  npodeccruoHaIbHON
NEeSTeTbHOCTH, MHTEPIIPETUPOBATH U OIEHUBAThH MOTYYEHHBIE PE3YyIbTaTHI.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHS 001Ie00pa30BaTEIbHONH JAMCHUILIMHBI B
coorsercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mme kommetenind OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.7, 1IK 1.8
ITK ®I'OC CIIO B COOTHECEHUU C IUYHOCTHBIMM, METANPEIMETHBIMH U MIPEIMETHBIMH pe3yIbTaTaMU
oOyueHus 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0NHIIE:



IInanupyemMble pe3yJbTaThl 0CBOCHHS 0011e00pa3oBaTe1bHON AUCHMILIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa u HauMeHOBaHMe

Pe3yabTarnl 00yyeHus

(popmMupyembIx
KOMIeTeHIHii O0mue JuCHUHMILINHAPHBIE
OK 01. Bwibupats crocoOs! | JIuuHOCTHBIE — pe3ynbTaThl  JOJDKHBI  OTpPakaTh

perieHus
npohecCHOHABLHOM
JIeSATEIbHOCTH
IMPUMCHUTCIIBHO

K Pa3jIMYHbIM KOHTEKCTaM

3a1a4

B YaCTU: TPYJAOBOTIO BOCIIUTAHUS:
- TOTOBHOCTb K TpyIy, OCO3HAaHHUE IEHHOCTH
MacTepcTBa, TPYyI0I00ue;

- TOTOBHOCTh K  AaKTUBHOM  J€ATEIbHOCTH
TEXHOJIOTUYECKONW W COLMaIbHOW HAMpPaBIEHHOCTH,

CIIOCOOHOCTh UHUIMUPOBATbh, IUIAHUPOBATh
u CaMOCTOSITEIILHO BBINOJIHATh TaKyo
NeSITENIbHOCTD;

- HHTEpeC K pa3InYHbIM chepam

npodeccnoHanbHOM e TENbHOCTH.
MeTtanpeameTHble pe3yibTaThl 10JKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU yu4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITEIIEHO (dhopMynpoBaTh
U aKTyalu3upoBaTh MpoOJieMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- YCTaHaBIMBAaTh  CYIIECTBEHHBIM  TMPHU3HAK

NN OCHOBAHHUA JIA CpaBHCHI/IH, KﬂaCCI/I(i)I/IKaIII/II/I
# 00001IeHNS;

- ONpemeNaTh ULEIH JEATCILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBIABIIATH 3aKOHOMepHOCTI/I n HpOTHBOpe‘-H/ISI
B PacCMaTpPUBACMBbIX SBJICHUSX;

3a7aBaTh

- BHOCUTb KOPPEKTUBBI B JIESITEILHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSAM, OLIEHUBATH
PUCKY MOCTEICTBUI AEATEIbHOCTH

I1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OIPENEICHUs,
aKCHOMBI

U TEOpPEeMBI, NMPHUMEHATh HUX, NPOBOIUTH JIOKA3aTEIbHBIE
paccyKIeHHs B X0/I€ PELICHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSIMH: CTEIIEHb YHCIIA,
jgorapudM yKciIa; yMEHUE BBINOJHATH  BBIYHUCICHUE
3HAYECHHUU

U IpeoOpa3oBaHus
JorapupmMamu,
BBIPKEHHUI;
[1PG3. Ymenue omepupoBaTh MOHATHUAMH: PAlMOHAIBHEIE,
UppalnyoHaIbHbIE, HoKa3aTeJbHbIE, CTETIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

[1P64. VYwmenue omnepupoBaTh MOHATUSAMHU: (QYHKIIMS,
HenpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpeNIeICHHBIA MHTErpall; yMEHHE HaXOAUTh MPOU3BOIHBIE

BBIDQKEGHUH CO  CTENCHSIMHU W
npeoOpa3oBaHusl JPOOHO-palMOHATBHBIX

JJIEMEHTApHBIX  (DYHKIUMI,  HCHOJB3ysd  CIPaBOYHBIE
MaTepuaibl; UCCIEI0BaTh B IPOCTEUIINX CITydasX GyHKIMH
Ha MOHOTOHHOCTB, HAaXOJUTh HauOoJbIINe

U HauMEHbIIME 3Ha4YeHHs (QYHKIUM; CTpOUTh TIpaduku
MHOT'OYJIEHOB c HCII0JIb30BAHUEM amnmnapara
MaTeMaTHUYeCKOT0 aHaINu3a; IPUMEHATh MPOU3BOJIHYIO MPH
peleHnn 3a1a4y
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

- BJAJIETh HABBIKAMH Y4EOHO-UCCIIEAOBATEIBCKOM
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3peIICHUS
pooem;

- BBIBIATH  NPUYUHHO-CIICJICTBEHHBIC  CBS3H
W aKTyaJu3upoBaTh 3aJady, BBIABUTATh THUIIOTE3Y
ee peIICHHUS, HaXOIUTh apryMEHTBI
JUTSL TOKA3aTeIhCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
rapaMeTpsl U KPUTEPUH PEIICHHS,

- aHAIM3UPOBATh TOJTYYCHHBIE B XOJIE PEIICHHS
3aJjaud  pe3yJIbTaThl, KPUTUYECKH  OLICHUBATH
WX JOCTOBEPHOCTh, NPOTHO3HPOBATH W3MEHEHUE
B HOBBIX yCJIOBUSIX;

pa3pabarhiBaTh IJIAH PEIICHUS MPOOIEMBI C YI€TOM
aHajau3a HMMEIOIIUXCS MaTepUaTbHBIX
Y HEMaTEePUAITBHBIX PECYPCOB;

- YMETh IEPCHOCHTh 3HAHUs B I03HABATEIbHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACITSILHOCTH;

- yMeTh HHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;
- BBIBUTATh HOBBIE HIIEH, npeaaarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

ITPG5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
byHKIMS, TTOKa3aTenbHass (PYHKIUS, CTeTeHHas ()yHKIUS,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
byHKIMKH, 00paTHBIE (YHKIIMW; YMEHUE CTPOUTH Tpaduku
U3YyYEHHBIX  (DYHKIHMHA, WUCHONB30BaTh TpapuKH IpH
M3Y4YE€HUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILICHUH 3a]1a4
U3 JpPYrux Y4eOHBIX MPEIMETOB M 337a4 M3 pPEaTbHOM
KU3HU; BbIpakaTh (opMynamMu 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU;

[1P66. YMeHue pemiath TEKCTOBBIE 3a/1a4K PA3HBIX TUIIOB (B
TOM 4YHCJE€ Ha TPOLEHTHI, JTOJM M YacTH, HA JIBUKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3aJaud U3

obmacTi  ympaBlieHUs  JMYHBIMA U CEMEHHBIMU
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHUS,  YPaBHEHMS,
HEPAaBEHCTBA W MX CHUCTEMBl MO YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJIYYEHHOE  PEIIeHHWE W OLEHUBATH
MPaBIONIOI00HOCTD PE3YIIbTAaTOB;

I[IP67. VYmeHue onepupoBaTh IMOHATHUSAMH: CPEIHEE

apudmerrnyeckoe, MeauaHa, HauOousbllliee M HaUMEHbIIIEE
3HAUEHMS, pa3Max, IUCIEPCHSA, CTaHAAPTHOE OTKIOHEHHE
YKICJIOBOr0 Habopa; yMEHHE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(pOpMallMIO, TPEACTABICHHYIO B  Tabnumax, Ha
quarpammax, rpadukax, OTpakarollyro CBOMCTBa pealbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C

NOMOIIBI0  TaONWI] W JOuarpamM;  HCCIENOBAaTh
CTaTUCTHYCCKUE JTAaHHBIE, B TOM qHCITe
C IMPUMCHCHHUEM Fpa(l)I/I‘-ICCKI/IX MCTOOOB W DJJICKTPOHHBIX
CPEJICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U CIy4ailHOE COOBITHE, BEPOSATHOCTh CIY4alfHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAHHEM
rpadMUecKux METOJIOB; MPUMEHATH (OPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl |




dbopMyIbl MpU pelIeHUU 3a7ad; OLUEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4yailHBIMH  BeJIMYMHAMHU; yMEHUE TMPUBOIUTH
OpUMEphl  TPOSBICHHSI 3aKOHA OOJBIIMX YHCENl B
MIPUPOIHBIX

1 OOIIECTBEHHBIX SIBIICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

IJIOCKOCTb, MIPOCTPAHCTBO, JIBYTpaHHbIN yrodL,
CKpEILMBAIOLINECS IpsIMBIE, [1apajuIeIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U TUIOCKOCTEH, yroi MeX/y NPsIMbIMH, YTOJl MEKIY IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSMbIMH,
paccTosiHuEe MEX]y IIOCKOCTSMHU; YMEHHE MCIIO0Ib30BaTh
OpU pelleHUH 3a7ad Hu3ydyeHHble (AKThl M TEOPEMBI
IUIAHUMETPUM; YMEHHME OLEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOLIETro MUPA;

I1P610. YMmeHue onepupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
ceueHHe MHOIOrpaHHMKa, KyO, Mapajulenenuies, npusma,
nupaMuza, QUrypa M MOBEPXHOCTh BpaIlEHMs, HUIMHID,
KOHyC, Imap, cdepa, cedyeHus (urypsl BpalleHus,
IUIOCKOCTh, Kacarouiasicst cgepbl, IWIMHIAPA, KOHYyca,
IUIOIAJb TOBEPXHOCTH NHUPAaMUbI, TNPU3MBI, KOHYcCa,
HUATUHIPA, TUIOMAAb chepbl, 00beM KyOa, TPsIMOYTOJIBHOTO
napajjieNienunena, NUPaMuibl, TPU3MbL,  LWIKHAPA,
KOHyca, IIapa; YyMeHHEe u300paxaTb MHOTOIPaHHUKU
U TOBEPXHOCTH BpAIICHMs, HMX CEYEHHUS OT PYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPaBUJIbHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaThb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, IMOAO0OHBIE (QUIYpbl B MPOCTPAHCTBE;
VICIIOJIb30BaTh OTHOIIEHUE IUIOMIAJIEd TOBEPXHOCTEN H




00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 3a]1a4;

I1P612. YMeHuEe BBIUUCIATH I'€OMETPUUECKHUE BEIMUYUHBI
(nmuHa, yroj, IIomanas, 00beM, IJIOMIAAb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (DOPMYITBI U METOJIBL;

ITP613. YMmenue onepupoBaTh MOHATUSMHU: TTPIMOYTOJIbHAS

CHUCTEMA KOOpAHuHaT, KOOPAWHATDBI TOYKHU, BCKTOp,
KOOpAUWHATbl BCKTOpa, CKaJAPHOE IIPOU3IBEACHHUE, YIOJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpPa Ha 4YHUCJIO; HAaXOIUThb C IIOMOIIBK H3Y4YECHHBIX
GopMysl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOISAIINN U3YYEHHBIN METOA
JUIsL pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHE
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLECTBEHHBIX
ABJICHUSIX, B HUCKYCCTBE; yMEHHE MPHUBOJIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCHUICKOM M MHPOBOMU
MAaTEMaTU4YECKON HAyKu

OK 02. Hcnonn3oBarh
COBPEMEHHBIC Cpe/acTBa
[MOMCKa, aHajanu3a n
MHTEpIpeTauy HHHOpMaIIIH,
144 nH(OpPMaIMOHHbBIE
TEXHOJIOTUU IJI BBIITOJHEHUS
3amaq npodeccCuoHaTbHOM

JICATCIIBHOCTH

JINYHOCTHBIE PE3YNbTAThl JTOJKHBI
YaCTH: HCHHOCTU HAYYHOT'O ITO3HAHWA:
-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd U OOLIECTBEHHOW IpPaKTHKH,
OCHOBaHHOTO

Ha JIMasore KyJabTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B IIOJUKYIBTYPHOM MUPE;
MertamnpeaMeTHble pe3ybTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmaIuei:

- BJAJIeTh HaBbIKAMM MOJy4YeHHs WHPOpMaLUU M3
HUCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATEIIBHO
OCYILIECTBIATh MOMCK, aHAJIM3, CUCTEMATH3alUI0 U
MHTEPIPETAlMI0 HH)OPMALUK PAa3IMYHBIX BUJIOB U

OTpaxaTb B

[1PG1. Bnanenue metogamMu JOKa3aTENbCTB, alllfOPUTMAMHU
pelieHus 3aaay; ymMeHue (GopMyIHpoBaTh OMpeAeNeHus,
AKCHOMBI

U TEOPEMBI, NPUMEHATh HMX, IMPOBOAUTH JOKA3aTEIIbHBIE
pacCyXIeHHUs B XO/I€ PEIICHHS 3a/1a4;

[1P6G2. YMmeHue omepupoBaTh MOHATHIMH: CTENEHb YHCTIA,
gorapudM UYKCIa; yMEHHUE BBINOJHATH  BBIYUCICHUE
3HAYCHUHN

U TpeoOpa3oBaHMsl  BBIPAKEHUHW CO  CTENECHSIMH H
norapudmamu, mnpeoOpa3oBaHusl APOOHO-PAIMOHATBHBIX
BBIPAKECHMI;

[TPG3. YMeHue omnepupoBaTh MOHATHUSMU: PAallMOHAIBHEIE,
HppalyoHaIbHbIE, IMOKa3aTeIbHEIC, CTCIICHHBIC,
norapuMuUecKre, TPUTOHOMETPUYECKHE YypaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;




(dbopM mpencTaBiIeHUS;
- cO34aBaTh TEKCTHl B pa3IMyHBIX (opMaTax c
y4eToM Ha3zHadeHusT UHQPOpMalUu U  LEJIeBOU

ayTUTOPUH,  BBIOMpas  ONTUMAIBHYIO  (opmy
MIPEICTABICHHS
Y BU3YaJIU3AIIHH;
- OIICHWBaThb  JOCTOBEPHOCTb,  JICTHTUMHOCTh

uHpOpMalUK, €€ COOTBETCTBUE
MOpPaJIbHO-ITUYECKUM HOpMaM;
- WCIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX U

IMpaBOBbIM U

KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B  PEUICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 51
OpraHM3alMOHHBIX 3a1a4 c COOJIIOIEHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHCHBI,  PECypCOCOCpPEIKEHUsS, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(DOPMAIMOHHOM
0e30IacHOCTH

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HenpepbiBHasE (YHKIUS, IPOU3BOJHAS, IE€PBOOOpa3Has,
OTIpe/IeICHHBIA MHTErpall; yMEHHE HaXOAUTh MPOU3BOIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPAaBOYHBIE
MaTepHalbl; UCCIEA0BATh B MPOCTEHINNX CIIydasX (PpyHKIHH
Ha MOHOTOHHOCTb, HAXOAUTb HauOOoJIbIINE
¥ HauMEHbIIWE 3HaYeHHs (YHKIMA; CTPOUTH TpaduKH
MHOTOYJICHOB c UCIIOJIb30BaHUEM arnmapara
MaTeMaTHYECKOT0 aHalIM3a; MPUMEHATh MIPOU3BOIHYIO MPU
pelieHun 3a1a4y
Ha JIBKCHUE; PElIaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 3a7a9l
Ha HauOOJbIINE U HAUMEHBIINE 3HAYCHUS, HA HAXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATUSMHU: pallMOHAIbHAS
¢GyHKIMSA, NoKazarenbHass (QyHKUUS, CTeNeHHas (yHKuus,
norapudmuueckas byHKIHS, TPUTOHOMETPHUYECKUE
¢bynkuuu, obpatHbie (GYHKIWH; YMEHHE CTPOUTH rpaduku
U3YYECHHBIX (YHKIMHA, HCIOJNB30BaTh TrpapuKd  MpH
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEMN, IIPU PEIICHUH 33]a4
U3 JPYruxX Y4eOHbIX MpPEeIMETOB M 337ad M3 pEealbHOM
KU3HU; BbIpakaTh (opMynamMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

[TPG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBHMIKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTrH, 3ajaud U3

o0nacTd  ynopaBieHHs  JMYHBIMH M CEMEHHBIMU
(¢uHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh  IIOJIyYCHHOE  pEIIeHWe U OLICHUBATh
MPaBJIONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHSTUSIMU: CpEIHEE

apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIIEE
3HAYEHMs], pa3Max, IUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHUE




YHCIIOBOTO HAabOpa; YMEHUE M3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMALIMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
JquarpamMMax, rpadukax, oTpaxarollyro CBOMCTBa peabHBIX
NPOIECCOB U SIBJICHUU; MPEICTAaBIATh WH(POPMALHIO C

IMOMOIILI0 Ta0JIHIL n JTUarpaMm; HCCIIENOBATh
CTaTUCTUYECKHE JaHHBIE, B TOM YuClIe
C TpUMEHEHUEM TpadHuUecKuX METOIOB M AJICKTPOHHBIX
CPEJICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMHU: CIIYYaHBIA OTBIT
U Clly4ailHoe cOObITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C  HCIIOJIH30BAHHEM
rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl H
(GopMyJibl MpU pELICHUU 3a]a4; OLEHUBAThb BEPOSTHOCTU
pealbHBIX COOBITHIA; 3HaKOMCTBO
CO CIy4yallHBIMH BEJIMYMHAMHU; YMEHUE IPUBOIUTH
OpUMephl  MPOSBICHHMS] 3aKOHA OOJBIIMX YHCENl B
MIPUPOJTHBIX

1 OOIIECTBEHHBIX SBJICHUSIX;

[1P69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYIpaHHbBII yrod,
CKpelIMBaroIuecs npsIMbIE, napajuIeIbHOCTh u
HEePIEHAUKYISIPHOCTD IPSIMBIX

U IJIOCKOCTEM, YTOJl MEXAY MPSAMBIMH, YTOJI MEKIY MPAMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY NPSIMBIMH, PAaCCTOSTHUE
MEXIY IIOCKOCTSMH; YMEHHME UCIIONIB30BATh IIPU PEILIECHUU
3aJa4  M3ydyeHHble (AKTBl U TEOPEeMbl IUIAHUMETPHH;
YMEHHE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MHpA;

[1P610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOIPAaHHUK,
CeUYeHHE MHOTOIpaHHHUKa, KyO, Mapaienenumnes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, IMIUHJD,
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KOHyc, 1map, cdepa, ceueHUss QUIYypbl BpalICHHUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, IHIMHApa, KOHYCa,
IoUIalb TOBEPXHOCTH MUPaMHIbI, IPU3MBL, KOHYCAa,
MWIMH]IPA, TIOMaahs chepbl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuiefienunena, NUPaMHUAbl, OPU3MBL,  LUJIMHJpA,
KOHyCa, IIapa; yMEHHE H300paxaTb MHOTOTPAaHHUKH
U TOBEPXHOCTU BpAlICHMs, HMX CEUYEHHUS OT PYKH, C
MOMOIIIBI0 YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX
CpPEICTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPaBUJIbHBIC
MHOTOTPaHHUKU;

I[IP611 VYmenue omnepupoBaTh TMOHATUSAMHU: JBUKEHHE
B TIPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IUIOIIANEH IIOBEPXHOCTEH W
00BeMOB MOJOOHBIX GUTYp MIPH PELICHUU 3a]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUUHBI
(nmuHA, yroji, IUIOMIaab, 00beM, IJIOWAJb MOBEPXHOCTH),
UCTIONB3Ys N3yYeHHBIE (DOPMYIIBI U METO/IBI,

[TP613. YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPJIMHAThl TOYKH, BEKTOp,
KOOP/IMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHUE, YIOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEIACHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOILIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXYy ABYMS TOUKAMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsL pellleHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
(bakThbI

U MaTeMaTU4YeCKHe MOJIETU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE, YMEHHE IPHUBOIAUTH IPHUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOW M MHPOBOU
MaTeMaTHYECKOW HayKH
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OK 03. [InanupoBath
U peann30BBIBATH
coOCTBEHHOE
npodeccuoHaIbHOe

U JHMYHOCTHOE Ppa3BUTHE,
IpEANPUHIMATENbCKYIO
JeATEIIbHOCTD

B IIpodeccuoHaIbHOM cdepe,
UCTIONIb30BATh 3HAHUS
110 TIPaBOBOM M (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CHTYaIUsIX

JIn4HOCTHBIE  pe3yNbTaThl JIOJDKHBI  OTpaKaTh
B YaCTH: TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

- c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
3TUYECKOTO MTOBE/ICHNUS;

- CIOCOOHOCTH OLIEHHMBATh CUTYAllMIO U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH HA MOPATBLHO-
HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHHME JIMYHOTO BKJaJla B IMOCTPOCHHUE
YCTOWYUBOTO OYIYILIEro;

- OTBETCTBCHHOE OTHOIICHHE K CBOUM POJUTEIISIM
U (WIK) APYTUM 4iIeHaM CeMbH, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LEHHOCTEH
CEMEMHON XU3HU B COOTBETCTBUHU C TPAAUIIMSIMU
HaponoB Poccuu;

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:
OBnaneHne  YHUBEPCATBHBIMH  PETYISTHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOATEIBHO OCYLIECTBIATH MO3HABATEIHHYIO
NEeSTeNIbHOCTh, BBISABIISITH  TPOOJIEMBI,  CTaBUTHh
u dbopmynupoBath CcOOCTBEHHBIE 3a/1a4u
B 00pa3oBaTeIbHON JESATETLHOCTH W KU3HECHHBIX
CUTYaIlUsX; CaMOCTOSTEIbHO COCTABIATH IJIaH
pemieHruss MpoOJeMBl € YYETOM  HMMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEM
W TPEANoOYTeHWH;  JaBaTh  OIEHKY  HOBBIM
CUTYAITUSIM;

0) CAMOKOHTPOJIb:

WCIOJIb30BaTh TPHEMBI pedICKCHU I OICHKH
CUTYaIliH, BBIOOpA BEPHOTO PELICHMUS;

- yMeTh OIICHUBaTh PHUCKA H CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

B) SMOIMOHAIBHBIM HWHTEIJIEKT, MPEIOoJIararoinui
c(hOpMHUPOBAHHOCTH:

[1P61. Bnanenne MeromamMu J0OKa3aTelIbCTB, AITOPUTMAMHM
pemieHusl 3aaad; yMeHHe (GOpMYIMpPOBATh OIPEICICHHUS,
AKCHOMBI

U TEOPEMbI, TPHUMEHATh HX, MPOBOAMWTH JOKA3aTEIbHbIC
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1ay4;

[IP64. VYwmenue omnepupoBaTh MNOHATHAMHU: (QYHKIIHUS,
HenpepbIBHAas (QYHKUUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpe/IeNIEHHBI MHTErpall; yMEHUE HaXOIUTh MPOU3BOJIHBIC

JJIEMEHTapHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEeI0BaTh B IPOCTEHIINX cIydasx (yHKIIHH
Ha MOHOTOHHOCTb, HaxOJUTh HauOoJIbIINe

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTPOUTh Tpaduku
MHOT'O4YJICHOB c HCII0JIb30BAHUEM anmapara
MaTEeMaTHYECKOT0 aHalIHu3a; MPUMEHSATh MPOU3BOJHYIO MPH
perieHnun 3a1a4y
HAa JIBIDKEHUE; PeliaTh NPAaKTUKO-OPUEHTUPOBAHHBIC 33/1a4H
Ha HauOOJIBIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TPGS. YMeHue omepupoBaTh TMOHSATHUSIMH: pallHOHAIbHAS
byHKLUs, MoKa3aTenbHass (YHKLUS, CTeleHHas (QyHKIMS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTtHble (QYHKIMH; YMEHHE CTPOUTH Ipaduku
U3YYEHHbIX (YHKIMH, HCIOJIB30BaTh TrpapuKd  IpH
W3Y4YEHHUH MTPOLIECCOB U 3aBUCUMOCTEN, IIPU PEIICHUH 33a4
U3 JApYruX YYeOHBIX MPEAMETOB W 3aJad M3 pPeaTbHOU
KU3HHM; BBIpaXKaTb (QOpPMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBBIE 3a/1a4K PAa3HbBIX TUIIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JTOJM M YacTH, HA JIBUKCHHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
o0nacTd  ynpaBieHHs  JHMYHBIMH M CEMEHHBIMH
¢buHaHCaAMM);  COCTaBIATh  BBIPAXKEHHS,  YpaBHEHHS,
HEpaBEHCTBA W UX CHUCTEMbl 10 YCJIOBHIO 3aJaud,
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BHYTPEHHEN MOTHBALIMM, BKJIFOYAIOIIECH CTpEMIICHUE
K JOCTH)KEHUIO LEIM U YCHEeXy, ONTHMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEMCTBOBATb, HCXOJS
U3 CBOMX BO3MOXKHOCTEI;

- SMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATH
SMOLMOHAIBHOE COCTOSIHME JPYTMX, YYUTHIBATh
ero npu OCYILIECTBICHUM KOMMYHUKAaIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

- COLMaJIbHBIX HaBBIKOB, BKJIFOYAIOIIUX
CIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JPYTHMH
JIOBMH, 3a00THUTBCS, TMPOSBIATH HWHTEpPEC W
pa3permaTth KOHQIHKTHI

UCCIIEIOBaTh  TOJYYEHHOE  pelIeHHe W OICHUBATh
NPaBIONOI00HOCTD PE3YIIbTATOB;
I[IP67. VYmeHue onepupoBaTh IMOHATHUSAMU: CpEIHEE

apuMeTHIecKoe, MeauaHa, HauOoibllee W HauMEHbIIee
3HAYEHUs, pa3Max, AUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
YHCIIOBOrO HAabopa; YMEHUE M3BICKAaTh, HHTEPIPETUPOBATH
uHpOpMalLIMIO,  TPEICTaBICHHYH0 B  Tabnumax, Ha
JrarpamMMax, rpadukax, oTpaxarollyro CBOMCTBa peabHBIX
NPOIECCOB U SIBJICHUU; MPEICTAaBIATh WH(POPMALHIO C
noMoupl0  TabnmMIy WM JAWMarpaMmM;  HCCIIEIOBATh
CTaTUCTHYECKUE IaHHBIE, B TOM 4YHCIE C NPUMEHEHUEM
rpaguYecKuX METO/IOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIN OTBIT
U ClIy4ailHOe COOBITHE, BEPOSTHOCTD CIIYYaifHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIHOJIB30BAHUEM
rpaguYecKuX METOIOB; MPUMEHATH (HOPMYIIBI CIOKEHHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GopMynBl TIPH pELICHUH 3a/ad; OLEHHWBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CIyyallHBIMM  BEIMYUMHAMU; HPUBOINUTH
NpUMEpPHl  TIPOSIBIICHUS]  3aKOHA qrcenl B
HPUPOIHBIX

¥ OOIIECTBEHHBIX SIBICHUSIX;

yMEHHE
OOIBIIHNX

[1P614. YMmenue BbIOMpaTh MOAXOAAIINN H3yUEHHBIH METO
JUIl pELICHHs 3aJadd, pPaclo3HaBaTb MATEMATHYECKUE
(bakThbI

1 MaTeMaTU4YeCKHe MOJIETU B IPUPOJIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE, YMEHHE IPUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUHA POCCUHUCKOW M MHPOBOU
MaTE€MaTU4YECKON HAyKu

OK 04. OddexTuBHO
B3aMMO/ICHICTBOBATH
U paboTaTh B KOJIJICKTHBE

JImuHOCTHEIE PE3YIBTATHI JOJIXKHBI OTpaXaTb
B 4aCTU: ICHHOCTH HAYYHOI'O MMO3HAHUA: OCO3HAHHUC
OEHHOCTH H&y‘IHOfI JCATCIbHOCTH, TOTOBHOCTH

[IP67. VYmeHue onepupoBaTb NOHATUSMU: CpEIHEE
apudmeTnyeckoe, MeauaHa, HauOoJblllee W HAUMEHbIIEe
3HAYEHMs], pa3Max, JUCIEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
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U KOMaH/ie OCYLIECTBIIATh IMPOEKTHYIO M MCCIIEJOBATENIBbCKYIO | YMCIOBOrOo Habopa; yMEHHUE W3BJIEKaTh, HHTEPIPETUPOBATH
JeSITeIbHOCTh UHANBHUYaIbHO U B TPYIIIE uHpOpMALIMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MertanpeaMeTHbIe pe3ybTaThl JOIKHBI OTPAXKATh: JquarpaMmax, rpagukax, OTpakarollyto CBONCTBA peallbHbIX
OmnazieHne yHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU | TPOLIECCOB M SIBJICHUH; MPEACTABIATh HH(POPMALUIO C
JNEeUCTBUSAMU: IOMOIBI0  TabauLl M JUarpaMM;  HCCIEl0BaTh
0) COBMECTHasI ACATEIbHOCTb: CTaTUCTHYECKUE IaHHBIE, B TOM YHUCIE C NPUMEHEHUEM
- TMOHMMAaTh W HCHOJb30BATh MPEUMYLIECTBA | I'papMUECKUX METOJOB U JIEKTPOHHBIX CPE/ICTB;
KOMaHAHOU 1 HHIHBUIyalbHO pa?ona; ITP68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpUHAMATL  [CITH  COBMCCTHOM - CATCIBHOCTH, |y ¢pyyajinoe coGbITHE, BEPOATHOCT CIyYaHHOIO COOBITHS
OpraHM3OBBIBATL M KOOPAMHHUPOBATE JACHCTBUA TIO | yyiepye  ppramciaTh BepoOSATHOCTH C  MCIOIB30BAaHHEM
cC  JOCTIACHMIO:  COCTABIATL  IUIAH - ACHCTBHM, | pyahygecknx METOIOB; HPUMEHATH (OPMYIIBI CIOKEHHS U
PACTIPCACIIATE POJIM € yHCTOM MHCHHH yHACTHUKOB | vy ipoxenns BeposATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
OBCyIKAATE Pe3yNbTATh COBMECTHOMH paboTb; (dbopMynBl TpU pEHICHUH 33/a4; OLEHHBATH BEPOSTHOCTH
OBanHeHHe YHUBCPCATILHRIMI - PEIYIATHBHBIMU | hoappppix  cOOBITHIL;  3HAKOMCTBO  CO  CIIY4aiHBIMH
ACHCTBHAMMU: . BEIIMYMHAMHU; YMEHHE HPUBOAWUTH TMPUMEPHI TPOSIBICHUS
I) IPUHATHE CEOS M APYTHX MOREH: . | 3akona O0JIbIINX qucen B HIPUPOIHBIX
- NPUHAMATE MOTHBBI M APTYMEHTBI IPYTUX JHOACH | | (511160 BeHHbIX SIBICHISX:
[IPU aHAJIU3E PE3yJIbTATOB JEATEIbHOCTH; . .
- NPU3HABATH CBOE NPABO M IPABO APYTUX JIHOACH [1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
HA OITHOKHY; JUIS peIIeHWsl 3a/Ja4yd, paclio3HaBaTh MaTeMaTHYECKHe
- Pa3BHBATb CIIOCOGHOCTH IOHUMATH MAP ¢ To3uwuy | PAKTHI
JIPYTOTO HeToBeKa ¥ MaTeMaTHYECKUe MOJICTH B IIPUPOIHBIX M OOIECTBEHHBIX
SBJICHUSX, B MCKYCCTBE, YMEHHME IPHUBOAUTH MPHUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOW M MHPOBOU
MaTeMaTHYECKOW HayKu
OK  05.  OcymuiecTBisith | JINYHOCTHEIC ~ PE3YNbTaThl  IOIDKHBI  OTPaXaTh | [1pg]. BitajieHne METONaMH JIOKA3aTEbCTB, AMFOPHTMAML
YCTHYIO M NHCBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCIIUTAHUS: peleHHs 3amad; yMerwe (OPMYTUPOBATH OMpEIEITEHs,
KOMMYHHKAITHIO - OCTETHYECKOE OTHOMICHWE K MHPY, BKIOWAT | qyepomr M Teopembi, NPHMEHSTH HX, TPOBOHTE
Ha TOCYIapCTBEHHOM S3bIKE |3CTETHKY OBbITa, HAy4yHOrO M  TEXHUYECKOTO

Poccniickoit denepanun
C yueToM ocoOeHHOocTel
COIMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa

TBOPYECTBA,
OTHOIIICHUM;
- CIOCOOHOCTh BOCHPHHHMATh PAa3JIUYHBIC BHIIBI
HWCKYCCTBA, TPaauLMM U TBOPYECTBO CBOErO M
JIpYyTUX  HAPOJOB,  OIIYIaTh  SMOILMOHAIBHOE

cropta, Tpyaa ¥ OOIIECTBEHHBIX

JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/a4;
[TP68. YMmenue onepupoBaTh MOHATUSIMH: CITYIalHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4aifHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
rpadMUecKux METOJIOB; MPUMEHATH (HOPMYIIBI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl |
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BO3/IEHCTBUE UCKYCCTBA;

MetanpeamMeTHble pe3yibTaThl 10JKHbBI OTPaXKaTh:
OBnazieHne yHUBEpPCAIbHBIMU KOMMYHHUKATHBHBIMU
JCHCTBUSAMMU:

a) o0meHue: - OCYHIECTBISATh KOMMYHHMKAIUU
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh HeBepOaJlbHbIE CPEACTBA OOLICHMUS,
[IOHMMAaTh  3HAUYEHUE  COLMUAIbHBIX  3HAKOB,
pacro3HaBaTh HPEANOCHUIKI KOH(JIMKTHBIX
CUTyalui ¥ CMATYATh KOH(IIUKTEI,

- Pa3BEpHYTO U JIOTUYHO MU3JIAraTb CBOKH TOUYKY
3pCHUA C UCITIOJIb30BAHUEM A3BIKOBBIX CPCACTB

dbopMyIbl MpU pelIeHUU 3a7ad; OLUEHUBATh BEPOSTHOCTU

peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YailHpIMM BEJIMYMHAMH; YMEHHE IPUBOJMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHA  OOJNBIIMX 4YHCET B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SIBIICHUSX;
ITPG9. Ymenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

IJIOCKOCTb, MIPOCTPAHCTBO, JIBYTpaHHbIN yrodL,
CKpEILMBAIOLINECS IpsIMBIE, [1apaJuIeIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U IUIOCKOCTEH, YTroJl MEXAy IPSAMbBIMH, YTOJI MEKIY MPSIMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIOJIB30BATh IIPU PELICHUU
3aad  M3ydeHHbIE (AKTBI M TEOpEMBbl IUIAHUMETPHH;
YMEHUE OLEHHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

ITP610. Ymenue onepupoBaTh NOHATHSIMU: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapajiesenumnes, npusma,
nupampsa, GUrypa M MOBEPXHOCTh BpallleHUs, WIMHAD,

KOHyc, 1map, cdepa, ceueHUs QUIYypbl BpalleHMUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, LUIMHApa, KOHYca,
IJIOMAAb TIOBEPXHOCTH MHMPAMHUIBI, IPU3MBI, KOHYCAa,

LWIMHApPA, TJIouaak chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajuiejenunena, NUpaMUAbl, NPU3MbI, LWINHJIpA,
KOHyca, IIapa; yMeHue u300paxaTb MHOIOTPAHHUKH
U TIOBEPXHOCTH BpallCHUs, HX CEYEHUSA OT pPYyKH, C
IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX
CPEACTB;  YMEHHME  DPAacloO3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHWE  pPACIO3HABaTh  IIPaBUJIbHBIE
MHOT'OI'DAHHUKH;

[IP611 VYmeHue omnepupoBaTh TMOHATUSMU: JIBUKEHHUE
B TPOCTPAHCTBE, MNOAOOHBIE (UTYpbl B TPOCTPAHCTBE,
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UCIOJIb30BaTh OTHOULICHME IUIOLIAa/ell IMOBEPXHOCTEH MU
00BbeMOB OAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[IP612. YMeHHE BBIYUCIATH TE€OMETPUUYCCKHUE BEITUUYMHBI
(mHa, yron, miomians, 0o0beM, IJIONIAab MOBEPXHOCTH),
UCIMOJIb3Ys U3yYEHHbIE (POPMYJIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BEKTOp,
KOOpAUHATBI BCKTOpA, CKAJAPHOC IPOU3IBCACHUC, YI'OJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOPOB, IIPOU3BCACHUEC

BEKTOpa Ha 4YHUCJIO; HAaXOJUTh C TOMOIIBIO HM3YyUYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/T
Il pelIeHUs] 3a/auyd, paclio3HaBaTh MaTeMaTHYECKHUE
(baKTbI

1 MaTeMaTHYECKHE MOJICII B MPUPOJIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE, yMEHHUE NPUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW U  MHUPOBOM
MAaTE€MaTUYeCKON HAyKH

OK 06. IIposiBnsATH
IpaXAaHCKO-
NaTPUOTHYECKYIO TIO3MIIHIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE MIOBE/ICHNE
Ha  OCHOBE  POCCHMCKHX

JyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM UHCJIIE
C Y4YeTOM TapMOHHU3ALUU
MEXHAIMOHAIbHBIX

51 MEXPEJIUTHO3HBIX
OTHOILIEHHUH, IIPUMEHSATH
CTaHJApThI
AHTUKOPPYIIIHOHHOTO

JIM4HOCTHEIE PE3YJIbTAThI JOJIDKHBI OTpaxaTb
B 4acCTu:
- IrpakIaHCKOT' 0 BOCIIUTAHUA: MPpUHATHUC

TPAAUIIUOHHBIX HAITUOHAJIbHBIX, 06HI€‘-ICJ'IOB€‘~I€CKI/IX
TYMaHUCTUYCCKUX U JCMOKPATUICCKUX I_ICHHOCTCI\/’I;
-IaTPUOTHYCCKOI'O0 BOCTIMTAHUA:

LIEHHOCTHOE OTHOIIEHHE K TIOCYIapCTBEHHBIM
CUMBOJIaM,  HUCTOPUYECKOMY W  INPUPOJHOMY
HacjIeAulo, IMaMATHHUKAaM, TpagulusM HapoJOB

Poccun, noctmkennsam Poccun B Hayke, HCKyCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

MeranpeameTHble Pe3ysbTaThl JOKHBI OTPaXKaTh:
OBnaneHne  yHUBEPCAIBHBIMU  PETYISTUBHBIMU
NEUCTBUSIMH: B) OSMOLMOHAJBHBIA  WHTEIIEKT,

[1P61. Bnanenue merogaMu J10Ka3aTeNbCTB, alTOPUTMaMH
pelieHus 3a1a4; yMeHue (OpMyIMpPOBATH OINPENEIEHUs,
aKCUOMBI

U TEOpEeMBbl, NPUMEHATh HUX, NPOBOIUTH JOKa3aTeJbHbIE
paccyXJIeHHs B XOJI€ PELICHHUs 3a/1ay;

[1P64. VYwmenue omnepupoBaTh MOHATUAMU: (QYHKIIHS,
HenpepbIBHAass (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOAWUThH IPOU3BOIHBIE

DIIEMEHTApPHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepuaibl; UCCIE0BaTh B MPOCTEUIINX cITydasx GyHKIIHH
Ha MOHOTOHHOCTB, HAaXOJUTh HauOoJbIINe

U HauMEHbIIME 3Ha4YeHHs] (QYHKIMMA; CTPOUTh Tpaduku
MHOT'OYJICHOB c HCIIOJIb30BaHUEM arnmapara
MaTE€MaTHYeCKOro aHaJIN3a; MPUMEHATh NTPOU3BOJHYIO IPH

16



IIOBCACHUS

Mperoaralouii copMUpPOBAHHOCTE:
--CaMOCO3HAHHUs,  BKJIIOYAIOUIETO  CHOCOOHOCTh
MMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUICTD
HaIpaBIICHUS pa3BHUTHSA COOCTBEHHOU
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ceOe€;

- CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIIOCOOHOCTH
aIalTUPOBATbCAd K HMOLMOHAIBHBIM H3MEHEHHSIM
Y TIPOSIBIISITH TUOKOCTb, OBITH OTKPHITHIM HOBOMY;,

- BHYTpEHHEH MOTHBAIIHH, BKJIIOYAIOIIEH
CTpEMJICHHE K JIOCTIDKCHHIO IIeIH U  YCIIEXYy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATD,
HCXOJIS1 13 CBOMX BO3MOXKHOCTEH;

- OMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHUE JAPYTUX, YIUTHIBATH €TO
MIPH OCYIIECTBICHUH KOMMYHHKAIIMH, CIIOCOOHOCTD
K COYYBCTBHUIO U COTICPESKHUBAHHMIO;

- COLIMANTBHBIX HaBBIKOB, BKJTFOUYAIOITIX
CIIOCOOHOCTh BBICTpaMBATh OTHOIICHUS C JPYTHMH
TOObMU, 3a00THTBCS, TPOSBIATH HMHTEpPEC U
paspemiaTh KOHM)IUKTHI

peleHnu 3aja4
Ha JIBI)KEHHUE; PellaTh NPAKTUKO-OpPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJIbIIME U HAaUMEHbIINE 3HAYCHUS, Ha HaXO0XICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMmeHue pemath TeKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33/1a4H W3
obrmactTu  ympaBiieHHS ~ JIMYHBIMA U CEMEHHBIMU
(¢buHAHCAMM);  COCTaBIATH  BBIPAXKCHHS,  YPaBHCHUS,
HEPaBEHCTBA M HMX CHUCTEMbl 10 YCIOBHUIO 3a/layH,
UCCIIEI0BaTh  IOJYyYEHHOE  pelIeHHe U OLICHUBATb
MPaBAONOI00HOCTH PE3yJIbTATOB;

I[IP67. VYmeHue onepupoBaTb HNOHSTUSAMU: CpEIHEE
apudmeTnyeckoe, MeJluaHa, HauOoJiplllee U HaUMEHbLIEe
3HAYEHMsI, pa3Max, JUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMl0, TOPEICTaBICHHYHO B  Ta0numax, Ha
quarpaMmax, rpagukax, OTpakarollyo CBOMCTBA peaibHbIX
MIPOLIECCOB W SIBJIIGHUN; MPEACTABIATh HHPOPMAILUIO C
INOMOIIBIO  Tabaul WU JUarpamm; UCCIIEN0BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM quCIIe
C MpUMEHEHHEeM TpaHUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITy4alHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOATHOCTh C  HCIIOJIB30BAHUEM
rpauyecKux METOOB; MPUMEHATh (HPOPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEpOSATHOCTEH, KOMOHMHATOpHBIE (AKTBI |
dbopMyInbl MpU pelIeHUH 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM BEJIMYMHAMH; YMEHHE IPUBOJIMTH
OpUMEpPbl  TPOSIBICHUS 3aKOHA OOJBIIMX 4YHCET B
IPUPOJIHBIX
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u O6H.ICCTB€HHBIX SIBJICHUSX,

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsL pellieHus 3aJaud, paclo3HaBaTh MAaTEMaTHYECKHE
(hakTh

¥ MaTeMaTHYECKUE MOJIEIH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, yMEHHE IPHUBOIUTH IPUMEPHI
MAaTE€MaTU4YeCKUX OTKPBITUH POCCUHCKOM MW MHPOBOU
MaTEMaTHYECKON HAYKU

OK 07. CogeiicTBoBaTh
COXPAHEHHIO  OKpY>KAoUIEH
Cpelbl,
pecypcocOepereHuIo,
MPUMEHSITh 3HaHUs
00 HU3MEHCHUM KJIUMAaTa,
MPUHIIUIIBI OepexXIMBOTO
IPOM3BOJICTBA, APPEKTHBHO
efcTBOBAThH

B UPE3BBIYANHBIX CHTYAIIHSIX

JInuHOCTHBIE  PE3yJabTaThl  JOJIKHBI
B YaCTH: SKOJIOIMYECKOI0 BOCIIMTAHHUS:
- aKTUBHOE HENpUATUE JEeHCTBUHN, NPUHOCAIINX
BpEJl OKPYXAOUIEH Cpeae;

- yMEHHE TMPOTHO3UPOBATH HEOIArOMPUATHBIC
9KOJIOTUYECKHUE TOCIEACTBUS MPEATPUHUMACMBIX
NEHCTBHI, IPeIOTBPALLATh UX;

- pacuIMpeHue ONbITa JEATEIBHOCTH IKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

MeranpeagMeTHbIE PE3YNbTaThl JAOHKHBI OTPAXKATh:
OBnanenue YHUBEPCATbHBIMHU yUeOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

0) 0a30BbIE UCCIIENOBATEIbCKUE ACHCTBUS:

- pa3pabaThiBaTh IUTAH pELIEHUS MPOOJIEMBI C
y4E€TOM aHallu3a HUMEIOUMXCS  MaTepUabHBIX
1 HEMaTepUAIbHBIX PECYPCOB;

- OCYUIECTBIISATh  IieJIEHANPaBIECHHBIN
nepeHoca  CpeAcTB U CHocoOoB

B PO eCCHOHANTBHYIO CPENY;

- yMeTh MEpPEHOCUTh 3HAaHWS B IO3HABATEIHHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACATEHHOCTH,
OBnaneHne  yHUBEPCANBHBIMH  PETYISTUBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

- J1aBaTh OIIEHKY HOBBIM CHTYAIIHsM,

OTpaXaTb

IOUCK
NEeNCTBUA

BHOCHUTH

[1P61. Bnanenne MeromamMu J10OKa3aTeIbCTB, AJITOPUTMAMHM
pelieHus 3anay; ymeHue (opMmynHpoBaTh OINpeAeNeHus,
AKCHOMBI

U TEOPEMbI, TPHUMEHATh HX, IMPOBOJUTH JOKa3aTeIbHBIC
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

[1P64. VYwmenuwe omepupoBaTh MOHATUAMHU: (QYHKIIHS,
HeTpepbIBHAas (QYHKIWS, TPOM3BOJIHAS, IIEpBOOOpa3Hasi,
OIpE/IETICHHbII UHTErpall; YMEHUE HaXOJUTh IPOU3BOIHbIE
DIIEMEHTAPHBIX  (DYHKIUH,  HCHONB3ysd  CIIPABOYHBIC
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX CiIydasx (GyHKIUH
Ha MOHOTOHHOCTb, HaXOAMTh HauOOoJIbIINE
W HauMEHbIME 3Ha4YeHHs (QYHKIHA, CTPOUTh TpaduKu
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTEMaTHUYECKOTO aHaJIN3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
pelieHnn 3a1a4
Ha JBI)KEHHUE; PellaTh PAKTUKO-OPUEHTUPOBAHHBIE 331a4H
Ha HauOoJbIINE U HAUMEHBIINE 3HAYEHUS, HA HaXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPGS5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
byHKIMSA, MoKazarenbHas (QYHKIUS, cTeneHHas (QyHKUHs,
JorapupmMuyUecKas byHKLUS, TPUTOHOMETPHUUECKHE
¢byHKIMKM, 0OpaTHbIe (QYHKIMH; YMEHHE CTPOUThH rpapuku
U3y4eHHBIX  (DYHKIMH, UCMONBb30BaTh TpapuKH IpH
M3Y4YEHUH MPOLIECCOB M 3aBUCUMOCTEHN, IPU PEIICHUH 3a]a4
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KOPPEKTHUBBI B JACATCIBbHOCTD,
COOTBCTCTBHC PC3YJIbTATOB LCIISIM

OLCHUBATH

U3 Jpyrux Yy4eOHbIX IpPEeIMETOB M 33Jad M3 pEealbHOM
KU3HHU; BBIpAXKATh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

[TPG6. YMmenue pematb TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JIOJU M YacTH, Ha JIBUXKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33/1a4H W3
o0nactd  ynopaBieHHs  JIMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTAaBIATH  BBIPAXKCHUSA,  YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl 110 YCJIOBUIO 33JauH,
UCCIIEI0BaTh  IOJYyYEHHOE  pelIeHHe U OLICHUBATb
IPaBJONOI00HOCTb PE3YJIbTATOB;

[1P68. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4aifHOTO COOBITHS;
YMEHHME BBIUUCISATH BEPOSATHOCTb C HCIOJIb30BAHUEM
rpaMuecKux METOJIOB; MPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (AKTBI U
(dopMynbl NpU pEIHIEHUU 337a4; OLEHUBATH BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM  BEIMYMHAMU; YMEHHME IPUBOJUTH
IpUMEphl  NPOSIBJICHUS 3aKOHAa OOJBIIMX 4YHCEl B
HPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIN yrou,
CKPELIUBAIOIINECS psIMBIE, NapauIeIbHOCTD u
NEePIEeHIUKYIIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY MPSMBIMH, YTOJI MEXKY IPSIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 IUIOCKOCTH, PAacCTOSTHUE MEXAY IPSIMBIMH, PACCTOSTHUE
MEXY IJIOCKOCTSIMHU; YMEHHE HCITOJIb30BaTh IIPH PEIICHUH
3ajjau  U3y4yeHHble (AKTBl M TEOpeMbl IUIAHUMETPHH;
YMEHHE OLEHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDA;
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[TP610. YmeHnue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CEYCHHE MHOTOIPaHHUKA, KyO, Mapaiienenumes, npusma,
nupamMuia, QuUrypa M MOBEPXHOCTh BpalleHHs, TUIHHID,
KoHyc, 1map, cdepa, ceueHUs QUTYpBI BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IWIMHIpa, KOHYca,
IJIOMIA b TIOBEPXHOCTH MHPAMUJIBI, TPU3MBI, KOHYCa,
UWIMH]IPA, Tomaas chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajviejenunesa, MNUPaMUIbl, TPU3MbI,  LWIKWHJpA,
KOHyca, IIapa; YyMEHHE Uu300paxaTb MHOTOTPAHHUKH
W TIOBEPXHOCTH BpAlICHUS, WX CEYEHUS OT pPYyKH, C
MOMOIUIbI0 YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX

CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE;, YMEHUE  paclO3HAaBaThb  MPaBUIIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMHU: JBUKCHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpHI B TPOCTPAHCTBE,
MCIIO0JIb30BaTh OTHOILICHHE IUIONIaJe MOBEPXHOCTEH U
00BeMOB TOAOOHBIX (GUTYP TIPU PELICHUH 33/1a4;

[1PG12. YMeHUEe BBIYUCISATH T'€OMETPHUUECKHUE BEITHUYUHBI
(nmuHa, yroj, IJomaas, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYIIBI U METO/IBI;

I1P613. YMeHue onepupoBaTh MOHATHUAMU: MPSMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE MPOU3BEICHHUE, YTOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C IOMOIIbIO H3YYEHHBIX
dbopMysl KOOpPAMHATHI CEPEAMHBI OTpE3Ka, PaCCTOSHHE
MEXIY JIBYMS TOUKaMU;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIsL pellleHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakKThbI

¥ MaTeMaTHYeCKUe MOJIETH B MPUPOIHBIX M OOIIECTBEHHBIX
SBJIGHUSIX, B HCKYCCTBE;, yMEHHE MPHUBOJIUTH MPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUNM POCCUHUCKOW UM MHUPOBOU
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MaTeMaTH4eCKOM HayKHu

[IK 1.7. Ananu3upoBaTh KOHKPETHBIE IPOU3BEACHUS T€ATPAIBLHOIO HCKYCCTBA.

[1K 1.8. AHaIIM3UpPOBaTh XYI0KECTBEHHBIN ITPOIIECC BO BpeMs pabOTHI 1O CO3/IaHUIO CIICKTAKIIA.
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1. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBbHON JUCITATLINHBI

2.1. O0beM yueOHOI JMCUMIIVIMHBI M BUABI Y4eOHO# padoThl

Buna yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl
y4eOHOH THCHMILINHBI

78

B.T.4. B (])opMe HpaKTH‘IeCKOﬁ MnOoATroTOBKH

OcHoBHOE cofepkaHue

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepKaHue (CoJepPKAHUE MPUKJIATHOTO MOXYJIs)

TEeopeTHIecKoe o0yueHue

MMPAKTUYCCKUC 3aHATUA

VHIMBU Iy IbHBIA TPOCKT ecTh
Camocmosmenvnas  paboma 8  pamkax
00pa306amenvHoll  NPOcPamMmMbl  NJIAHUPYEMCsL
00pazosamenvbHoll opeanuzayueti 8

CamocrosiTesibHas paboTa

coomseemcmauu ¢ mpebosanuamu ©I'OC CIIO s
npedenax obvema YueOHOU OUCYUNIUHBL 8
Konuwecmee uacos (ne 6onee 30%), Heobxooumom
OJIsl  BbLINOJHEHUsl 3A0AHULL  CaAMOCMOAMENbHOU
pabomuvl  obyuarowuxcs,  npeodycMOmMpPeHHbIX
memMamu4eckum — NIAHOM U COOepIHcaHuem
YueOHOU OUCYUNTUHBL

IpomexxyTounasi arrecTanus (3K3amMeH),
2 cemecmp




2.2. TemaTu4ecKkuii IJIaH U coaep:KaHue 001Ie00pa30BaTeIbLHOI TUCHUILUIMHBI «MaTeMaTHKay

HanMeHoBaHNE PA3IEIOB Conep:xkanue queﬁﬂoro MaTepuaJia (OCHOBHOE U NMPO(ecCHOHATBHO } O6ner | DoDMIDYeMbIe
P OPHEHTHPOBAHHOE) , 1a00pPAaTOPHbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHOH PMHPY
U TeM 4acoB | KOMIIETEHUMH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe€ coJepKaHue

Pasznea 1. [loBropeHne kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 8

Tema 1.1. Coaepxxanue yueOHOIo MaTepuaJa 1

Lenb n 3apaun marematuky | [lenp U 3a7aun MaTeMaTUKU [P OCBOEHUH CIIELMATIbHOCTH. ba3oBble 3HaHUSA U yMEHHUS

npu OCBOCHMH | IO MaTeMaTHKe B MPO(ECCHOHATBFHOW U B MOBCEAHEBHOH AEATENbHOCTH. MHOXECTBO,

CIELIMAJIBHOCTH. ornepauuu Haja MHOXecTBaMHu. [luarpammel Ditniepa—Benna. Vcnonb3oBanue TeOpeTUKO-

MHokecTBa U JIOTHKa MHOKECTBEHHOI'0 ~ammapaTta sl OINHCaHUs pEabHbIX IPOLIECCOB M SIBICHUNU B
npoeCCUOHATIBHON JeSITENbHOCTH, IpPU peIIeHUH 3a7ady U3 JPYTUX JAUCLUILIUH.
Omnpenenenue, Teopema, CIEACTBHE, 10Ka3aTEIbCTBO

Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 1

Yucna 1 BBIYUCIICHUS Hatypanbnble n nensie uucna. IlpusnHaku nenumoctu 1enbix yucen. PanuoHanbHbIE OK 01, OK 02,
yricia. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEYHBIE TIEPHOANYECKIE OK 03, OK 04,
npobu. ApudpMmeTHueckue OmNepaluy C paluOHAIbHBIMU 4YHCIaMH, NpeoOpa3zoBaHUs OK 05, OK 06
YUCIJIOBBIX BBIpaK€HUH. [leficTBUTENbHBIE YKcia. PanMoHalbHBIE W MppalMOHAIbHbIE OK 07,
yucia. Apudmernyeckue ornepanuu C JeUCTBUTENbHBIMU uMciamMu. [lpubnnxénnbie MK 1.7, TIK 1.8
BBIUNCJICHMS], TPaBUJIa OKPYTJICHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN

Tema 1.3 Copepxanue yueOHOIro MaTepuasa 2

ToxnectBa u | ToxznecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHUS.

TOXKACCTBCHHBIC HepaBeHcTBO, pemieHne HepaBeHCTBA. MeToa MHTEpBaioB. PemieHue nensix U IpooHO-

npeoOpa3OBaHK. palMOHAIBHBIX YPaBHEHHM W HEpaBeHCTB. lIpuMeHeHWe ypaBHEHHMI UM HEPABEHCTB K

YpaBHEHNS M HEPABEHCTBA | poenpio MATEMATHYECKUX 334 M 3aad W3 PasiHdHBIX 00JacTeil HayKH 1 peanbHOil
#13HNA. CUCTEMBI U COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUM M HEpaBeHCTB. CHCTEMBI
JUHENHBIX ypaBHEHMH. PelieHne nmpukiagHbIX 3a7ad ¢ NOMOLIbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUN

Tema 1.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE CO/ePKaHHe (coAepkaHHe IPHKJIATHOIO 1

1

OO6pa3oBarenbpHas OpraHU3alus BIIPaBEe CAMOCTOSITEIBHO ONPENENATh [TOCIEeI0BATEIbHOCTD H3YICHUS PAa3/IeioB U TeM, BXOISIINX B HUX, a TAKXKE MepepacipeaensiTh KOJINIeCTBO
9acoB JJISI OCBOCHHS OOyYarOIIMMUCS YYeOHOTO Marepuana ¢ ydeToM JOTUKH (OPMHUPOBAHMSA NPEAMETHBIX Ppe3yabTaToOB, OOMMX M NPO(PEecCHOHATBHBIX KOMIETEHITHH,
MEXXIPEIMETHBIX CBSI3€H C IPYIrMMH JUCHUIIIMHAMHU 00111e00pa3oBaTesIbHOTO 1 o01enpodeccnoHaIbsHOro nuKinos yuyeoHoro miana OIT CIIO



[IponieHTHBIE  BBIUKCICHUS | MOAYJIA)
B npodeccuoHanbHbIX | [IpuMeneHne aApoOeil W MPOLCHTOB U PELICHHs MPHKIATHBIX 3a1ad M3 Pa3IHIHbIX
3ajayax oTpacied 3HaHUW U peanbHOM >ku3HHU. [IpUOTMOKEHHBIE BBIYUCICHUS, IPaBHUIIA
OKpYIJICHUS, TPUKHIKA M OLEHKAa pe3ylbTaTa BBIYMCICHUN. Pa3Hble CrmocoOb
BbIUKCJICHUS] TPOLEHTOB. [IpolieHTHBIE BBIYUCIEHUS B MNPOGECCHOHAIBHBIX 3ajaydax.
[TpuMeHeHrEe ypaBHEHHUI 1 HEPABEHCTB K PELICHUIO0 MAaTEMaTUYECKUX 3ajad U 3a/1ay U3
pa3’aNyHbIX 00JacTel HayKN U peallbHOM JKU3HH
Tema 1.5. Coaepxxanue yueOHOIro MaTepuaJa 1
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CHOCOOBI  3afaHMsl  MOCHeAOBaTeNbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUH [OCJIeI0BATENbHOCTU. ApudmMeTnyeckas U reoMeTpuueckasl nporpeccuu. beckoHeuHo
yObIBarolasi reomerpuueckas mnporpeccusa. Cymma OecKOHEUHO  YyObIBarolei
reoMeTpuueckor nporpeccun. @opmyna CIOXKHBIX IIPOLEHTOB. lcmonp3oBaHue
MIPOTPECCUU JIJISl PeLICHHs] pEeaNIbHBIX 3a/1a4 MPUKIIAJHOTO0 XapakTepa
Tema 1.6. Copaeprxanue y4eOHOIro MaTepuasa 2
®yHKUMU U rpapuKH Oyuknus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢yHknuu. B3anmuo o00partHbIE
¢yakur. O0acTh ONpeNeCHUs] U MHOXKECTBO 3HaueHWU (yHKIuU. Hymu ¢GyHKIuu.
[TpoMexyTkH 3HaKOMOCTOSHCTBA. YETHBIC U HEUETHBIE DYHKIIUU
KonTpoJubHnas pabora no paszaeay 1. BxonHoil KOHTpoJb
Pa3ned 2. Crenenn u Kopuu. CreneHHas, NoKa3aTeJbHas M Jorapupmuyeckas pyHkuuu 20
Tema 2.1. Copepxanue yuyeOHOIro MaTepuasa 2
Apudmernueckuii KOpeHb Apudmerndeckuii KOpeHb HaATypajdbHON cTeneHW. JleWcTBus ¢ apuPMETHIECKUMU
N—O0i1 CTETICHHU. KOPHSIMU N—OU CTENEHH.
Tema 2.2 Conep:xanue yueOHOTro MaTepHaJia 2
Crenenn. CtanaapTHas Crenenb ¢ nensiM nokazateneM. CtannapTHast popma 3anucu JAeWCTBUTENBHOTO YHCA. OK 01, OK 02,
dhopma 3anucu Hcnonp3oBanne moaxoismiel (popMbl 3alucH JEUCTBUTEIBHBIX YHUCEN JJIS pPEerIeHUs OK 03, OK 05,
JEMCTBUTEIBHOTO YUCIIA IPAKTUYECKUX 3aJad M IMpeacTaBicHHMs JaHHbIX. CTeNeHb C  palMOHAIbHBIM OK 06, OK 07
nokazareneM. CpoiicTBa crenenu. [IpeoOpazoBanue BhIpakeHUM, COAEPKALIUX CTEIICHU K 1.7, 11K 1.8
C pallMOHAJIbHBIM I10Ka3aTEIEM
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 2
Crenennas QyHKIUSA CreneHHass pyHKIUS ¢ HATYpaJbHBIM U LIEJbIM Moka3aTteneM. EE cBoiicTBa u rpaduk.
CaolicTBa U rpauK KOpHSI N-Oi CTENEeHH
Tewma 2.4. Uppaunonansssle | Coaep:kanue yueOHOro MaTepuajia 4
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YpaBHCHHUA U HCPABCHCTBA

Pemenne nppalinoHaabHBIX ypaBHEHUI U HEPABEHCTB

Tema 2.5. ITlokasareiapHble
YpaBHECHHS U HEPABCHCTBA

Coaep:xanue yueOHOT0o MaTepHuaJia

IToxazaTensHBIE YpaBHCHH 1 HCPpAaBCHCTBA

Tema 2.6.
Jlorapudm uncna. CoiicTBa

Coaep:xanue yueOHOT0 MaTepHaJia

Jlorapudm uwncna. Jlecatuunsle U HarypanbHble Jorapudmsl. [IpeobpazoBanue

norapupmMoB BBIPXCHH, COIePIKAINX JTorapu(Mbl

Tema 2.7. IlokazarenbHas | Copep:kaHue y4eOHOr0 MaTepuajia

u norapupmuueckas | [lokasarensHas W jgorapudmuueckas (YHKIHMH, WX CBOMCTBA M TpaduUKH.
GyHKIUH, ypaBHeHus, | Jlorapudmuueckrue ypaBHEHUS U HEPABEHCTBA

HEpaBEHCTBA

Tema 2.8. IIpodeccuoHaIbHO OpPHMEHTHPOBAHHOE coAep:KaHHe (coAep:KaHHe NPHUKJIATHOTO

Jlorapudmsl B mpupoe
Y TEXHUKE

MOYJIs1)

[Tpumenenne norapudma. Vcropust pasBuTus MmaremaTuku. Jlorapupmudeckas crnupaib
B npupojsie. Ee maremarnyeckue cpoiictBa. Vcnonb3oBaHue rpaukoB (QyHKIMHA JUIs
HCCJIEIOBAHMS IIPOLIECCOB U 3aBUCUMOCTEMN, KOTOPBIE BO3HUKAIOT IIPU PELICHUN 3a/1a4 U3
pasInYHbIX 00J1aCTe HAYKU U peaJibHOM KHU3HU

Tema 2.9.

[TpuMeHeHre ypaBHEHHUH,
CHCTEM M HEPAaBEHCTB

K PEIICHHIO 3a]1a4

Coaep:xanue yueOHOTr0 MaTepHaJia

Hcnonw3oBanue rpadgukoB (YHKIUN Ui PELICHUS YpaBHEHUU M JIMHEHHBIX CHUCTEM.
[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX 3aJad U
3a]a4 U3 Pa3IUYHBIX 00JIacTel HAYKU M peaslbHOU JKU3HU

Kountposabnas padora o paznemny 2

Pa3nes 3 Ilpsimble ¥ JIOCKOCTH B POCTPaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE

Tema 3.1.

Conep:xanue yueOHOTro MaTepuaJia

IToBropenue nnanuMeTpuu. | OcHoBHBIE (GUTYpPBI, GakTel W TeopeMbl IuTaHuMeTpur. OCHOBHBIE TOHSATHS
OcHOBHEBIE IOHATHUS | crepeoMeTpur.  Touka, mpsiMas, IUIOCKOCTh, HpocTpaHcTBO. [loHstne 00
CTEpEOMETPUU AKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3
HUX

Tema 3.2. Conep:xanue yueOHOTro MaTepuaJia

[Ipsimble U TIOCKOCTH B3aumHoe pacnionoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, TapalIeIbHbIE U
B IIPOCTPAHCTBE. | CKpeluBatomuecs npsMblie. [lapamiensHoCcTh NpSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE:
ITapannenbHOCTh  NPSMBIX, | MapajulebHble  OpsMble B NPOCTPAHCTBE, MApaJUIENbHOCTh  TPEX  MPSIMBIX,

OK 01, OK 02,
OK 03, OK 05,
OK 07,1IK 1.7.,
K 1.8
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psSMOi u IUIOCKOCTH,
IJIOCKOCTEN

MapajuIeIbHOCTh MPSMOM U TJIOCKOCTH. YTJIBI C COHANpPABIEHHBIMH CTOPOHAMH, YIOJ
MEXy IMpsMBIMH B IHpocTpaHcTBe. [lapayienbHOCTh IIJIOCKOCTEH: mNapaliesibHbIe
IUIOCKOCTH, CBOMCTBA MapajiesbHBIX II0ockocTeil. [Ipocreiimme mpocTpaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTU: TETPAdP, KyO, MapajuieJenuIe], HOCTPOCHUE CeUCHHUH

Tema 3.3.
[lepneHquKyISIPHOCTD
IIPSIMBIX

U IIJIOCKOCTEU

Conep:kanue y4eOHOT0 MaTepuaJia

IlepneHguKyISIpHOCTE NPAMOM M IUIOCKOCTH: IEPHECHAMKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NMpPSMBIE MapajulebHbIE U NEPHEHAMKYISAPHBIE K IUIOCKOCTH, IPH3HAK
NEPHEHAUKYJIIPHOCTH NMPAMOK M IIJIOCKOCTH, TEOpPEMa O IPSIMOMN NEpHEHIUKYISIPHOU
IUIOCKOCTH

Tema 3.4.
VYTIbl MeXAY IPSIMBIMU
U TUIOCKOCTAMHA

Coaep:xanue yueOHOTo MaTepHaJia

VYrnsl B OpOCTpaHCTBE: Yrojl MEXAY HOpsIMOM M IUIOCKOCTBIO, JIBYIPAHHBIA YTOJI,
JMHEHHBIN yroJl JIBYIpaHHOro yria. llepneHauKynsp M HaKJIOHHBIE: PACCTOSHHUE OT
TOYKH IO TUIOCKOCTH, PACCTOSIHHE OT MPSMOM A0 TIIOCKOCTH, MPOEKIus (Gurypsl Ha
IJIOCKOCTh. lIepneHauKyIspHOCTh IIIOCKOCTEW: NPU3HAK MEPIEHAUKYISIPHOCTH ABYX
mrockocrei. Teopema 0 TpEX nepneHIuKyIIsIpax

Tema 3.5.
KoopauHaTel 1 BEKTOPBI
B IIPOCTPAHCTBE

Coaep:xanue yueOHOTo MaTepHaJia

Bektop Ha muockocty u B mpocTpaHcTBe. ClOXKEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4ucio. PasiokeHne BeKkTopa MO TpEM HEKOMIUIAHAPHBIM
BekTopaM. I[IpaBmino mapamnenenunena. PemeHue 3amad, CBA3aHHBIX C IPUMEHEHUEM
IpaBUJ ACUCTBUM ¢ BeKTOpaMu. [IpsMoyrosnbHas cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! Bektopa. IIpocrelimme 3anaun B KOOpAMHATAX. YTOJ MEXKIY BEKTOpaMH.
CkanspHOoe MNpOU3BEIACHHE BEKTOPOB. BpIUnCIEHHE YIIOB MEXAYy HOpSIMBIMH U
10cKocTsIMU. KoopiMHAaTHO-BEKTOPHBIN METOJ IIPU PELIEHUH FEOMETPUYECKUX 3a1a4

Tema 3.6.
[IpsimMbIe 1 TUIOCKOCTH
B IIPAKTUYECKHX 3a7a4ax

IIpodeccrnonaibHO OpHEHTHPOBAHHOE COJEePKaHUE (COAepKaHUe TPUKJIIATHOTO
MO/1YJIfA)

PacrionoxxeHue NpsiMbIX U IJIOCKOCTEH B OKpY)KarolleM MUpe (IpUpoje, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). Penienne npakTuKo-opreHTUPOBAaHHBIX 3aja4

Tema 3.7.

Pemenne 3amau. IIpsmeie
U TUIOCKOCTH, KOOPAMHATHI
U BEKTOD

Coaep:xanue yueOHOro MaTepHaJia

Pemenue 3a1a4y Ha HaxOKJ€HIE T€OMETPUUECKHUX BEIMUMH C UCIOJIb30BaHUEM armapaTa
BEKTOPHOU aJire0pbl

KonTpoasHnas padora 1o pazaeny 3

Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH
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Tema 4.1. Conep:xkaHue yueOHOIro MaTepHaJia 1 OK 03, OK 04,

OCHOBBI TPUTOHOMETPUU CuHyC, KOCUHYC U TaHT€HC YHMCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC OK 05, OK 06
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPY>KHOCTb, onpeaeieHue I[K 1.7, IIK 1.8
TPUTOHOMETPHUYECKUX (DYHKIUH YHUCIOBOTO apryMEHTa

Tema 4.2. Conep:kanue y4eOHOT0 MaTepuaJia 1

OcHoBHbIE [TpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIpak€HUH. OCHOBHBIE TPUTOHOMETPUUYECKUE

TPUTOHOMETPUYECKHE bopMyIbI

TOXKJIECTBA

Tewma 4.3. Conep:kanue y4eOHOT0 MaTepuaia 1

Tpuronomerpuueckue Oynkuus. [lepuoguueckue ¢pynkunu. Tpuronomerpudeckue (QyHKIMH, UX CBOHCTBA U

GyHKLIMH, HMX CBOHCTBa H | rpaduku

rpaduku

Tema 4.4. Coaep:xanue yue0HOro MaTepHaJia 1

Tpuronomerpuueckue Pemienne  TpUroHomMeTpHYeCKMX  ypaBHEHMM. IIpuMmepsl  TPUIOHOMETPHYECKHMX

ypaBHEHUS U HEPABEHCTBA | HEPABEHCTB

Tewma 4.5. IIpodeccnonaibHO OPHEHTHPOBAHHOE CO/Aep:KaHHe (COHep:KaHHue TPHUKJIIATHOIO 1

Hcnonb3oBanue MOJLYJISA)

TPUTOHOMETPHUH [IpoBeneHne MPakTHYECKUX PAacdyeToB Mo GopmyiamM TpUroHoMmeTpuu. Vcmonb3oBaHue

B npoecCHOHaNbHOH | rpadukoB  (QYHKIMIA Ui  HCCIEAOBAHUS TPOIECCOB M 3aBHCHMOCTEH, KOTOpBIC

chepe BO3HHUKAIOT NPH PELICHUHU 3aJ1a4 U3 IPYTUX YUEOHBIX JTUCIMIUIMH U pealbHON XKU3HU

Tema 4.6. Conep:xanue yueOHOTro MaTepHaJia 1

Pemenue 3a1a4 | TpuroHoMmerpudeckue GyHKINHU, TOXXKJIECTBA U YPAaBHEHUS

TPUTOHOMETPHUU Kounrpoannas padora no pazneny 4

Pa3nes S. MHOrorpaHHHMKH M TeJ1a BpalleHust 10

Tema 5.1. Conep:xanue yueOHOTro MaTepHaJia 2

MHororpanHuKu [TonsiTue MHOTOrpaHHHMKA, OCHOBHBIE D3JIEMEHThl MHOTOTPAHHUKA, BBINYKJIbIE H OK 01. OK 02
HEBBINTYKJIbIE MHOTOIPDAaHHMKM; pPa3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yromapHas OK 0 5’ OK 0 6’
IpU3Ma; IPaHu U OCHOBAHUS MPU3MBL; MpsIMasi U HAKJIOHHAS MPU3MbI; OOKOBask U MOJHAS OK 07’ K 1.7
NOBEPXHOCTh Npu3Mbl. [lapannenenunesn, NpsSMOYTONbHBIA MapajuIeNeNUIe]] U €ro K l.é ’

cBoiictBa. [lupamuna: n-yronpHasi nmupammuaa, TpaHd U OCHOBaHHWE MUPAMUJBL; OOKOBast
U TIOJIHAs TOBEPXHOCTh NMUPAMMJIbI;, NPAaBUIbHASA U YCEUYEHHas NHUpaMuia. IJIEMEHTHI
IpU3Mbl U TUPAMUJIbl. BbruncieHne 3JeMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaiu,
YTJIBI
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Tema 5.2.

IIpaBunbpHbBIE
MHOT'OTPaHHHKHU.

[Tnomans ITIOBEPXHOCTHU
MHOTOTPaHHUKOB

Conep:kanue y4eOHOT0 MaTepHuaJia

HpaBI/IJIBHBIG MHOT'OTpaHHUKH: IMOHATHUC IIPABUWIBHOIO MHOI'OI'paHHHWKA; IIpaBUJIbHAA
pU3Ma U IpaBUJIbHASA NUPAMUAA; NIPaBUIIbHAS TPEYTOJIbHAS NUpPaMHa U MPABUIIbHBIN
TeTpa’ip; KyO. IIpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIp, TOJEKadIp U
ukocasap u Ap. CedeHus npusmsl U nupamuibl. [lnomans G0KOBOM MOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTH MPSIMON MPHU3MBI, IUIOMIAAh OCHOBAHUH, TeopemMa O OOKOBOM
IOBEPXHOCTU MpsMON mpu3Mbl. Ilmomanps OOKOBON MOBEPXHOCTH U IMOBEPXHOCTH
NpaBWIBHON NHMpaMHIbl, TEOpeMa O IUIOMAAM OOKOBOM IMOBEPXHOCTH YCEUEHHOM
UpPaMUIbI

Tema 5.3.
Tena BpamieHus

Coaep:xanue yueOHOTo MaTepHaJia

[{unuaapuyeckas MOBEPXHOCTb, OOpa3ymoollue IUWIMHIPHUYECKONH TMOBEPXHOCTH, OCh
LHWIMHIpUYECKON noBepxHocTU. LlunuHap: ocHoBaHUS U OOKOBasi IOBEPXHOCTH,
oOpa3ymomas ¥ OCb, IUIOMIaAhr OOKOBOW M TONHOW ToBepxHOCTH. KoHHueckas
MOBEPXHOCTh, O0pa3yrolue KOHMYECKOH MOBEPXHOCTHU, OChb M BEpPLIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHue U BepiinHa, o0pa3yrolias U 0Ch, IUIOMIalb OOKOBOM U
IIOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyloliue M BbICOTAa, OCHOBAaHUS MU
6okoBas noBepxHocTh. Cdepa u map: HeHTp, paanyc, AMAMETP, TUIOMIA(b TOBEPXHOCTH
cheprl. BzaumHoe pacmonoxkenue chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mmomans chepsl. M3o0pakeHue Ten BpallleHHs HAa TUIOCKOCTH. Pa3BépTka
LWIMH]Ipa U KOHYyca

Tema 5.4.
OO0BEMEI Hu JIOIIA A
MMOBEPXHOCTEN TeN

Coaep:xanue yue0HOro MaTepHaJia

[TonsiTue 06 00BEME Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema
00 00bEMe MPSAMOYTOJILHOTO MapasiesIenunesia U CIeICTBHS U3 He€. 00beM MUpaMuIbl U
npusMbl. O0bEM HMIMHAPA, KoHyca. O0bEM mapa u miowmanb cgepsl. [logo6HbIE Tena B
npoctpaHcTBe. COOTHOIIEHUSI MEXTY MIOMIAIMH IIOBEPXHOCTEH, 00bEMaMuU MOT00HBIX
ten. CedeHus: mumHApa (MapauielbHO W MEPIEHAUKYISIPHO OCH), CEYEeHHUs KOHyca
(mapayuielbHOE OCHOBaHHMIO U TPOXOJIEe 4Yepe3 BEpUIMHY), CEYeHMs Iapa.
MHororpaHHuK, ONMCaHHBIM OKOJO chepsl; cepa, BIUCaHHAsT B MHOTOIPAaHHUK WUIIU B
TEJIO BpAIllEHUs

Tema 5.5.
JIBrKeHue B IPOCTPAHCTBE.

IIpodeccnoHa/IbHO OPHEHTHPOBAHHOE CO/AEpPKAHME (COAepKaHUE NPHKJIAIHOIO
MOAYJIsT)
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Ceuenus wu KOM6I/IHaI_[I/II/I

CI/IMMeTpI/IH B IPOCTPAHCTBEC. CUMMECTPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

IPOCTPAHCTBEHHBIX (puryp | DIeMEHTBI ~ CHMMETPUM B NUPaMUAAx,  [apajulelienunenax,  IpaBUIbHBIX
B npoQeCCUOHATBHBIX | MHOrOrpaHHUKax. CHUMMeTpus B MpHUPOJE, apXUTEKType, TEXHHUKe, B ObITY, B
3ajadax npodeccun. Mcnonp3oBaHWE JBUKEHUH B NPOCTPAHCTBE MPU PEIICHUH 3ajad.
[TocTtpoenue ceueHnii MHOIOIpaHHUKOB M Tel BpauleHus. Merox cienoB. KomOuHaius
TEJI BpallleHWsI U MHOTOTPaHHHUKOB. Vcnosip3oBaHne KOMOMHAIMKA MHOTOTPAaHHHUKOB U
TeJ BpallCHUs] B IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4ax
Tema 5.6. Copnepxxanue yueOHOIro MaTepuaJa 2
Pemenune 3aja4. | Beluncnenue BeaMuuH (UIMHA, YTroil, 00beM, IUIOIAAb TOBEPXHOCTH) T€OMETPUUYECKUX
MHororpanHMKM M Tena | puryp, HUCHONB3yd HW3ydeHHble QopMmynbsl u  MeToAsl. llocTpoeHue ceueHmid
BpalllCHUS MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIOJHEHHE (BBIHOCHBIX) IIJIOCKUX YEpTEXeH u3
PUCYHKOB ITPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
Kontpoabnas padora no pazneny 5
Pasjen 6. [IpousBoanas u nepBoodpasnas pyHkuumn 18
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia 2
MOHOTOHHOCTh u | [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHHUMYMBl (DYHKIUH.
IKCTPEMYMBI ¢Gynkuun. | Hanbospiiee n HanMeHbIIee 3HaUCHNE QDYHKIMH HA IIPOMEKYTKE
Touku d3KCTpEMymMa
Tema 6.2. Copepxanue yueOHOro MaTepuasa 2
ITonste  mempepriBHOCTH | HenpeprsiBHBIE hyHKIMU. MeTO HHTEpBAJIOB ISl PEIICHUS] HEPABEHCTB OK 01, OK 02,
GbyHKIIH. Meton OK 03, OK 04,
WHTEPBAJIOB OK 07,1IK 1.7.,
Tema 6.3. Conep:xanue yueOHOTro MaTepHaJia 2 [IK 1.8
IIpoussoaHas. [TponsBonnas ¢yHkuuu. ['eomerpuueckuii M (U3MYECKUH CMBICT HPOU3BOIHOM.
I'eomerpruecknii u | [IpousBonHble aneMeHTapHbIX QyHKIUNA. DOpMyIIbl HAXOXKICHUS TPOU3BOIHON CyMMBI,
¢buznueckuit CMBICII | TPOU3BEJICHUS U YACTHOTO (DyHKITHIA
ITPOU3BOTHOM
Tema 6.4. MonoronHocts | Coaepaanue Y4eOHOro MaTepuajia 2
byHKIHAN. Touku | [[pumeHeHne TPOM3BOAHONH K WCCIeNOBaHWIO (YHKIMA HAa MOHOTOHHOCTh H
JKCTpEMyMa AKCTPEMYMBI
Tema 6.5. Copnepxxanue yueOHOro MaTepuaJa 2
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HauOoisiee u

HaXO}K,I[eHI/IC HAuOONBIIEr0 W HaUMEHBIIEro 3HAYEHMS (bYHKHI/II/I Ha OTpPE3KE.

HauMEHbIIIee 3HaueHus | [IpumeHeHne Npou3BOIHOM JUIsI HAXOXKJIEHUS HAWJIyYLIEro pEUIeHHs] B IPUKIIATHBIX
byHKIIMHN 3aja4ax, sl OINpeieJIeHHs] CKOPOCTH Ipolecca, 3aJaHHoro (popmysnon win rpadguxom
Tema 6.6. Haxoxnenue | [IpogeccuoHaTbHO OPHEHTHPOBAHHOE CcoOJep:kaHue (Codep:KaHHe NPUKJIATHOTO

ONTUMAJIBHOTO pe3yjbTaTa C
IMOMOIIBIO ITPOU3BOTHOM

MO/1YJIfA)

HpI/IKJIal[HBIe 3aga4d, B TOM YHCIC COLHMAJIBHO-3KOHOMHWYCCKOIO H (1)I/I3I/I‘-IGCKOI‘O
XapakTepa, uX peICHUEC CpCACTBAMU MAaTCMATHYCCKOI'0 aHaJln3a

Tema 6.7.
[TepBooOpasnas GhyHKIIMH

Coaep:xanue yueOHOTo MaTepHaJia

ITepBooOpasnas. Tabauia nepBooOpa3HbIX

Tema 6.8.

[Imomanes KpUBOJMHEHMHOM
Tparnenuu. dopmyna
Herorona — Jleitbauna

Coaep:xanue yueOHOTr0 MaTepHaJia

WuTterpan, ero reoMeTpudeckuid M (pU3MUECKUil cCMBICI. BbuuciieHne uHTErpanga o
dopmyne Herorona-Jleitbnuia

Tema 6.9.

Coaep:xanue yue0HOro MaTepHaJia

[IpuMeHeHne npou3BOHOU
1 TIepBO0Opa3HON PyHKIIMH

Pemienne 3amay Ha TpUMEHEHWE TPOU3BOJHOM M HWHTErpajia Ui BBIYUCICHUS
(U3UYECKUX BEIMYMH U TUIOMAICH

Kounrposabnas padora no pasueny 6

Paznen 7. Teopusi BeposiTHO

CTell U CTATHCTHKA

Tema 7.1.

Conep:xanue yueOHOTro MaTepHaJia

Hpe,[[CTaBJ'ICHI/Ie JaHHBIX
" onucaTtciibHasA CTaTUCTHUKaA

HpeI[CTaBJ'ICHI/Ie JaHHBIX C ITOMOIIIBIO Ta6J'II/II_I " JuarpamMm. Cpez[Hee apHQ)MeTqucxoe,
MEauaHa, HauOoOJIbIIee U HAaMMCEHbLIICE S3HA4YCHHA, pasMax, AUCICPCUA, CTAHIAPTHOC
OTKJIOHCHHEC YHCIIOBBIX Ha60p0B

Tema 7.2.

Conep:xanue yueOHOTro MaTepHaJia

CrnyyaitHbie COOBITHS.
Omneparuu HaJ COOBITHUSIMU

CrnyuvaiiHbple SKCIIEpUMEHTHI (OIBITBHI) U CllydailHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxomsr). BeposTHOCTH ciaydallHOTO COOBITHS. BIM30CTH YacTOTHI UM BEPOSTHOCTH
coObiTuil. CiydaiiHble ONBITHI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposiTHOCTH COOBITHI B OIBITaX C pABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Omnepanuu HajJ COOBITUSIMU: TlepecedeHue, 00beIMHEHHE, IPOTUBOMOIO0KHbBIE COOBITHSI.
Huarpammbl  Ditnepa. DopMyna CIOXKEHHS BEpPOSTHOCTEH. YCIIOBHAasT BEPOSITHOCTb.
YMHOXkeHue BeposTHOCTER. JlepeBo ciydaliHOro skcnepumenta. dopmyia IMOIHOU
BeposATHOCTH. HezaBrcuMble cOOBITUS

OK 01, OK 02,
OK 03, OK 04

OK 06,

K 1.7, TIK 1.8
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Tema 7.3.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/epP:KaHHe (CoHep:KaHHue MPHUKJIATHOIO

BepositHoCTh MOLYJIs1)

B npodeccuonanbHblX | [lepBuunas 00pabOTKa CTaTUCTUYECKUX JaHHBIX. ['paduyeckoe WX MpeicTaBlICHHE.

3aJa4dax HaxoxneHne cpeqHUX XapaKTepHCTUK, HaOnromaeMblx NaHHBIX. OlEHKa BEpOSTHOCTH
COOBITUSL B TIPOECCHOHATBHON JICATEIILHOCTH, PElIeHUe MPo(ecCHOHANBHBIX 3a7ad Ha
BCPOATHOCTH CO6BITI/I$I, NPUMCHCHUC CTATUCTHYCCKUX MCTOHOB JId PCUHICHUA
poeCCHOHATIBHBIX 33124

Tema 7.4. ConeprxaHue y4eOHOro MaTepuasa

OIEeMEHTBI KOM6I/IHaTOpI/IKI/I

KomOunartopHoe npasuiio ymHoxeHus. [lepectanoBku u gakropuan. Uucnao couetanuil.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa

Tema 7.5.
Cepun mociieqoBaTEIbHBIX
HUCIIBITAaHUN

Coaep:xanue yueOHOro MaTepHaJia

bunapHblli ciydaliHbIii oOmNBIT (MCHBITaHME), ycnex U Heynada. HesaBucumeie
ucnelTanus. Cepusi HE3aBUCUMBIX MCIIBITAHUM 10 niepBoro ycnexa. Cepust HE3aBUCHUMBIX
vcnbITaHu bepHym

Tema 7.6.

CrayvaiiHple BEJNWYMHBI MU

Conep:xanue yueOHOTr0 MaTepHaJia

Cnyuaitnas BenuuuHa. Pacmpenenenue BeposiTHocTed. [luarpamma pacmopeseneHus.
[Tpumeps! pacnpezeneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

pacrpeieneHusl. 9
M YucnoBple XapaKTEpPUCTHKH CIy4alHbIX BEJIMYMH: MaTeMaTHYeCKOe OXKHUJaHHUE,
aTeMaTH4ecKoe
o ., | AUCIOCPCHA W CTAaHAAPTHOC OTKJIOHCHHUC. HpI/IMepBI NPUMCHCHUA MAaTEMaTUYCCKOI'O

OKUJaHHE CilydaiiHOU .

OXKHMJaHMWs, B TOM 4YHCIE B 3aJadax W3 IIOBCEJIHEBHOM JKM3HM. Maremarnyeckoe
BEJIMYHHBI . N

OXugaHue 6I/IHapHOI/I CJIy4auHOU BCIWYMUHBIL. Maremaruueckoe OXKHNJAaHHUE CYMMBbI

CIIy4alHBIX BEIMUYMH. MaTemMaTnyeckoe OXKUIAHWE U JUCIEPCUS N€OMETPHUYECKOrO H

OMHOMHUAIBHOIO pacnpeaeaeHui
Tema 7.7. Copepxanue yueOHOIro MaTepuaJa

3akoH  OOJBIIMX  YHCEIL.
HenpepbiBHBIE  CchydaiiHbIe
BEJIMYMHBI (pacripeiesieHns)
Hopwmainsnoe
pacnpeneneHue

3aKoH OOJBIINX YHCE U €T0 PoJib B HayKe, pUpoje U oduiecTBe. BeiOOpOUHBI MeTOA
uccienoBanuil. IlpuMepsl HeNpepbIBHBIX CilydallHBIX BeMW4MH. [loHATHE O MIIOTHOCTH
pacnpeneneHus. 3anadd, NPUBOJAIIME K HOpPMaJbHOMY pacnpeneneHuto. [lonsrtue o
HOPMaJIbHOM paclpeeIeHuN

KonTpoJsbHas pabora no Temam pazaena /

CamocrosiTesbHast padoTa

— TPEACTaBIEHUE NT€OMETPUUYECKUX MOJEIEN;

— mpopaboTKa MaTepHaia 1o KOHCHEKTY JIEKLUH;

— pelIeHHe TeOMEeTPUUYECKUX 33/1a4 110 U3YUYEHHOH TeMe;
— pelIeHHe UpPaMOHANIBHBIX YpaBHEHUII;
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— PpelLIeHUE MTOKA3aTeNbHbIX YPABHEHUI;

— PpelLIeHNE MTOKA3aTeIbHbIX HEPABEHCTB;

— penieHue JorapuGMUUECKUX YpaBHEHHI;

— pernieHue JorapuGMUIECKUX HEPABEHCTB;

— mnpeoOpa3oBaHNe TPUTOHOMETPHUUECKHUX BBIPAKECHHUIA;
— pelleHre TPUTOHOMETPUUECKUX YPaBHEHUI;

— BBIYHCIICHUE MPON3BOAHBIX (DYHKIIUH.

IIpomMe:xkyTouHasi atTecTanus (AK3aMeH), 2 cemecmp

Bcero:

78
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3. YCJIOBUS PEAJIM3AIIAA ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM JUCHUILIAHBI

3.1. luis peajJu3anuu nNporpaMmbl Y4eOHOH TMCUUIJIMHBI 10JIKHBI ObITH MPEIyCMOTPEH

Ka0MHeT MaTeMaTHKH, OCHALICHHBII 000pyA0BaHHeM:

Peanuzanus nporpaMmsbl JUCHUILTUHBL TPEOYET HATHUHUS:

— y4eOHOro kabMHeTa MaTeMaTHKH, OCHAILIEHHOTO 000PYAOBAaHUEM: CTOJI, CTYJI IIPEIo1aBaTeNsl; CTOI,
CTYJI YYeHUYECKUH (IO KOJMYECTBY CTYAEHTOB B TpYIIeE); MIKa(bl; CTEIIAXHU I MAaTEpHAIIOB U
MIPOEKTOB; KOMIIBIOTEPHAs] TEXHHMKAa C BO3MOXHOCTBIO TMOAKIIOUEHUS K HH(OPMALMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTu «HTepHeT»;

— Oubnuoreka, YMTAJIbHBIN 3aJ1 C BHIXOJOM B ceTh MIHTepHET

3.2. UnopmannonHoe odecnevyeHne peajau3anun NporpamMmmbl

Jlnst peanuzan mporpaMMbl OMOIMOTeYHBIH (POHA 00pa30BaTENbHON OpraHU3aIMH JIO0JDKEH
MMETb [1€4aTHbIE 1/UJIU JIEKTPOHHBIE 00pa30BaTe/bHbIE M HH(OPMALIMOHHBIE PECYPCHI.

bubnmoreunsii pona 0O6pa3zoBaTenbHON OpraHU3aluy YKOMIUIEKTOBAH MEYaTHBIMU W3JaHUSIMU
u3 pacuera He MeHee 0,25 sKk3eMIUIApa KaXJ0Tro M3 U3JaHUM, yKa3aHHBIX B IPOTrpaMMe Ha OJHOTO
o0ydJaromerocsi M3 4YWClia JIUI, OAHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIONIYIO TUCIHILIMHY.
Crnucok, MOXeT ObITh JIOTIOJIHEH HOBBIMU M3/1aHUSIMH.

OOyuaronyecss HHBAJIUABI U JIMIAa C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 00ECTICUCHBI
3JIEKTPOHHBIMU y4EOHBIMU W3/IaHUSMH, aJalTHUPOBAaHHBIMH B COOTBETCTBHU C HMX HO30JIOIMYECKOH
TPYIIION.

3.2.1. [leuaTubie U3AAHUA:

1. Maremaruka: anrebpa M Hayajlla MaTEeMaTHYECKOro aHaiuza, reomerpus. ['eomerpus: 10-11
KJacchl: 6a30BbIf M yrinyOneHHbId ypoBHU: yueOHUK / JI.C. AtanacsH u ap. — 6-e usz., crep. —
Mocksa: Ilpocsemenne, 2023. — 288 c¢. — |ISBN 978-5-09-103606-0. - Tekct:
HEMOCPECTBEHHBIH.

2. Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOTO aHamm3a, reomerpus. ['eomerpms: 10-11
KJacchl: 6a30BbIi U yriyOnaeHHbl ypoBHU: yueOHuk / JI.C. AtanacsH [u np.]. — 11-e uzn., crep.
— Mocksa: [Ipocsemenne, 2023. — 288 ¢. — TekcT: HeNMOCPeACTBEHHBIM.

3. Maremaruka: anrebpa M Hayajla MaTeMaTHYeCKOTO aHailu3a, reomerpus. Anrebpa M Hadana
MaTemMaTuyeckoro aHaiusa: 10 kiacc: yuyeOHUK ais oOuieoOpas3oBatr. yupexJeHui: 0a3oBbI U
yrinyoneHHbiii ypoau: B 2 uactax. Y.2 / A.I. MopakoBuu u ap. — 1l-e u3g. — Mocksa:
Muemo3suna, 2022. — 351 ¢. — ISBN 978-5-346-04755-1. — Tekct: HEmOCPEACTBCHHBIH.

4. Maremaruka: anreOpa M HayajJa MaTeMaTHYEeCKOrO aHaln3a, reomerpus. Anredpa M Havaia
MaTeMaThuyeckoro aHaiusa: 11 kiacc: ydeOHUK aisi oOuieoOpas3oBatr. yupekJeHui: 0a3oBbI U
yrinyoneHHsiii ypoau: B 2 yactax. Y.2 / A.I. MopakoBuu u ap. — 1l-e u3zg. — Mocksa:
Muemo3suna, 2022. —- 264 ¢. — ISBN 978-5-346-04824-4. — TexkcT: HENMOCPEICTBEHHBIH.

5. Mopakosuu, A.I'. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOro aHaiMu3a, IeOMETpHs.
Anrebpa u Hayasia MaTeMaTuyeckoro a”aimza: 10 kiacc: ydeOHHMK [UIsi 00IIeoOpa3oBart.
yupexaeHui: 06a30BbIii M yriayOneHHbI ypoBHH: B 2 wactsax. Y.l / A.I'. Mopaxosuu, I1.B.
CemenoB. — 11-e u3g. — Mocksa: Muemosuna, 2022. — 455 ¢. — ISBN 978-5-346-04754-4. —
TekcT: HemocpeICTBEHHBIH.

6. MopakoBuu, A.I'. Maremarnka: anrebpa ¥ Hadala MaTeMaTHYECKOTO aHajm3a, TEOMETpHSI.
Anrebpa W Hayana MaTeMaTHueckoro asammsa: 11 kmacc: y4yeOHuK Juig o0mieoOpa3oBar.
yapexaeHui: 0a30BbIid M yrayOneHHbI ypoBHH: B 2 dactsax. Y.l / A.I'. Mopakosuu, I1.B.
CemenoB. — 11-¢ u3a. — MockBa: Muemo3uHna, 2022. — 319 ¢. — ISBN 978-5-346-04823-7. —
TeKcT: HemocpeICTBEHHBIN.



3.2.2. OcHOBHBIE 3JICKTPOHHBIE U3IAHHUSA:

1.

boromonos, H. B. MaremaTtuka: y4eOHHK /Il cpeHero mpodeccuoHabHOro oOpa3oBanus / H.

B. boromomnos, II. 1. Camoiinenko. — 5-e¢ u3x., nepepad. u jgom. — Mockpa: M3marenbcTBo
IOpaiir, 2023. — 401 c. — (IIpodeccuonanproe odpazoBanue). — ISBN 978-5-534-07878-7. —
Tekcr: anektpoHHblt  //  OOpazoBarenpHass — miaargopma  FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/511565 (nara obpamicaus: 23.04.2024).

3.2.3. J/lonoJiHUTE/IbHbIE IeYaTHbIE HCTOYHUKH:

1.

2.

10.

11.

12.

13.

Bonuna, B.B. I[Ipazguuk uncna: 3aHumarenbHas Maremaruka s aetedi / B. Bonmna. - Mockaa:
3nanue, 1994. - 336 c. - ISBN 5-07-002404-3. - Tekct: HenocpeACTBEHHBII

lapnaep, M. MaTtemaTudeckue dyzeca U TaitHbl: Marematudeckue GOoKychl M TOJIOBOJIOMKH / M.
lapnuep; mep. ¢ aura. - 5-¢ m3a. - MockBa: Hayka, 1986. - 128 c. - ISBN. - Tekcr:
HEMOCPEACTBEHHBIN

I'mk, E.fl. 3anumatensHble Matematudeckue urpel / ESL.I'mk. - 2-e u34; ucCHpaBiIeHHOE M
nomnonHeHHoe. - MockBa: 3nanme, 1987. - 160 c¢. - (Hapoanblii yHUBEpCUTET.
EcrectBennonayunbiii hakyinbTet). - ISBN. - Tekct: HemmocpeacTBeHHBIN

Hy6posckuii, B.H. Maremaruueckue ronoBonoMku. Breim.1: Jlo u mocne xkyOuka PyGuka / B.H.
Hy6posckuii, A.T. Kanunun. - Mocksa: 3nanue, 1990. - 144 c. - (Hapoanblii yHHBepCUTET.
EcrectBennonayunbiii (hak-t1). - ISBN 5-07-000097-7. - TekcT: HEMOCpEICTBEHHBIIH

JleBmuH, B.A. Maructp paccessHHbIX Hayk: Marematuueckasi Tpuiorus / B. JleBmuH. - Mocksa:
Herckas smrteparypa, 1987. - 430 c. - (bubmmoreunas cepus). - ISBN. - Tekcr:
HEMOCPEJACTBEHHBIN

JIournon, H. B mupe maremaruku u xanbkymnsaropoB / H. Jlsurmnon, 1. Kyk, J1. Jlsrouc; nep. ¢
aHriI. - Mockga: Ilegaroruka, 1990. - 144 c. - ISBN 5-7155-0152-0. - Tekct: HemocpeACTBEHHBII
MaremaTrka: anreOpa M Hadaja MaTeMaTHUECKOTO aHaim3a, reoMeTpus. AnreOpa W Havaa
MaTeMaTuueckoro anaiausa. 10-11 kimacesl: yueOHUK Jutst 001e00pa3oBaT. opraHu3annii: 6a3oBbIii
u yriyon. ypoBHu. — 4-e uszn. — Mocksa: Ilpocsemenne, 2017. — 463c. — TekcT:
HEINOCPEACTBEHHBIN.

MaremaTrka: anreOpa W Hadaja MaTeMaTHUECKOro aHanmu3a, reomerpus. ['eomerpms: 10-11
KJaccel: yudeb./uid  olmieoOpa3oBar.yupexieHuil; 0a3oBblii u yrimyOnensslii ypouu / JI.C.
ATtanacsH u 1p. - 5-¢ u3n. - Mocksa : [Ipocsemenue, 2018. - 255 ¢. - (MI'Y - mkozne). - ISBN
978-5-09-053287-7. - TekcT: HEMOCPEICTBEHHBII

Maremartuka: anrebpa W Hayajlla MaTEeMaTHYECKOTO aHayin3a, reoMerpusa. Anredpa W Hauana
MaTemaTuueckoro ananuza. 10-11 kmaccsl: ydueOHHMK Juist oOmeoOpasoBar. opranus. / IILA.
AmumMoB u ap. - 4-e m3n. - Mocksa: IIpocBemenne, 2017. - 463 c. - ISBN 978-5-09-045929-7. -
TekcT: HemoCcpeACTBEHHBIN

Maremaruka: anreOpa M Hayajla MaTeMaTH4YecKOro aHanuza, reomerpus. I'eomerpus. 10-11
KJIacChl: y4eOHUK JUIsi obmeobpa3zoBat. opranus / JI.C. ArtanacsH u ap. - 4-e u3a. - Mockaa:
IMpocBemenune, 2017. - 255 c¢. - (MI'Y - mkome). - ISBN 978-5-09-046610-3. - Tekcrt:
HENOCPEICTBEHHBIN

[lepenpman, S.M. JKuBas marematuka: MaremaTuueckue pacckaszbl U rojoBojiomku / S.U.
Ilepensman. - Mocksa: Tpuama-Jlutepa, 1994. - 170 c. - ISBN 5-86344-011-2. - Tekcrt:
HEMOCPEICTBEHHBIN

Paccen, K. YUucnossie peOycol: Tectsl 6putanckoro kirydoa "MEHCA" / K. Pacce, @. Kaptep; nep.
¢ aHrI. - Musack: [Tommyppu, 1996. - 182 c. - ISBN 985-6190-78-9. - Tekct: HelmocpeICTBCHHBIN
@umumonosa, E.B. Marematuka u wuHbpopmaruka: YuebHoe mnocodbue mns CIIO / E.B.
®umnmonosa, H.A. Tep-Cumonsta. - MockBa: Mapketunr, 2002. - 384 c. - ISBN 5-94462-176-1.
- TekcT: HEemocpeACTBEHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

Oowasn/npogheccuonanvnasn Pazoen/Tema Tun ouenounvix meponpusmuii
KoMnemenyus

OK 01. Bsibupatrs cmocoOsl | P 1, Tema 1.1, 1.2, 1.3 [T-0/c5 , TectupoBanue
peuieHus 3amayq | 1.4. VYerHbiil onpoc MatemaTudeckun
npo¢eCCHOHATBHON P2 Temsr 2.1,2.2,2.3,2.4,2.5, | nukTaHT
JESITEIbHOCTH 2.6 IT-o/c, 2.7 WuauBuayanbHas
MPUMEHHUTEIBHO K pa3nuunbiM | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, | camocrositenbHas padbora
koHTekctamM  TectupoBanme | 3.6 [IpeacraBnenue pe3yabTaToB
VcrHBIN onpoc | P4, Temsr 4.1,4.2,4.3,4.4,4.5, | npakTH4eCKUX paboT
Maremaruueckuit mukTaHT | 4.6, 4.7 [1-0/c, 4.8, 4.9, 4.10 3amura TBOPUYECKUX padOT
NunuBunyansHas P5, Temer 5.1,5.2,5.3 3ammTa UHIUBUAYaIbHBIX
CaMOCTOSITEIbLHAS pabora | [T-o/c, 5.4,5.5,5.6 MIPOEKTOB

[IpencraBnenue pe3ysbTaToB
IPaKTUYeCKUX paboT 3ammra
TBOpUECKHUX paboT 3amura

P 6, Temrr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8

Brlinonnenue 3aganuii Ha
JK3aMeHe

WHIUBUAYAIbHBIX  MPOEKTOB
KonTponbHas pabota
Brinonnenne 3amaHuil = Ha
JK3aMEHE
OK 02. Hcnons3osars | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, TectupoBanue
COBPEMEHHBIE cpenctsa | 1.4. YcerHblii onpoc MaremaTuyeckui
IOMCKa, aHanmu3a u | P3, Tems 3.1,3.2,3.3,3.4,3.5, | nukrant UuauBuyanbHas
HHTEPIPETALH 3.6 CcaMOCTOsITeNIbHAs paboTa
nH(popManuu, u| P6,Temnr 6.1, 6.2, 6.3, 6.4,6.5, | IlpencraBnenue pe3yibTaToB
MH(pOPMalMOHHbIE 6.6, 6.7 I1-o/c, 6.8 NPAaKTUYECKUX paboT
TexHosioruu s BeinonHeHus | P 7, Temsr 7.1, 7.2 [1-o/c, 7.3, 7.4 | TBopUYecKux paboT
3a7a4 npodeccuoHaNbHOM 3amuTa HHAUBUYaTbHBIX
NeATEIIbHOCTH MIPOEKTOB
Brimonnenue 3aganuii Ha
JK3aMCHE
OK 03. [IInanumpoBats u | P 1,Temal.l,1.2,1.31I-0/c,1.4. | TectupoBanue

peann30BbIBaTh COOCTBEHHOE

npodeccuoHansHOe u
JIMYHOCTHOC pasBUTHUC,
NPEANPUHUMATENBCKYIO

ACATCIbHOCTD B
npodeccuoHambHONH  cdepe,
UCIIOJIb30BATh  3HAHUSA MO

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6 I1-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 6, Tems1 6.1, 6.2,6.3,6.4, 6.5,

YcrHbiil onpoc MaremaTruecKuii
JUKTaHT UHauBuayansHas
camocTosiTelbHas paboTa
IIpencraBneHue pe3yabTaToB
MPAKTUYECKUX paboT

3amura TBOpUECKUX padoT
3amuTa UHIUBUYaTbHBIX

¢unancoBoit rpamoTHocTH B | 6.6, 6.7 I1-0/c, 6.8 IIPOEKTOB

Pa3IMYHBIX ku3HeHHbIX | P 7, Temnr 7.1, 7.2 I1-o/c, 7.3, 7.4

CUTYaLUSIX

OK 04. Oddextusno | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4. | TectupoBanue
B3aHMOJICHCTBOBATh u| P2 Tems 2.1,2.2,2.3,2.4,2.5, | Ycraslii onpoc MareMaTuueckuil

paboTath B KOJJICKTHBE H
KOMaH/Ie

2.6 I1-o/c, 2.7

P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,
3.6

P4, Temb14.1,4.2,4.3,4.4,4.5,

IUKTaHT UHauBUyanbHast
camocCTosiTeNbHas paboTa
IIpencraBnenue pe3yapTaToB
PAaKTUYECKUX paboT
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4.6,4.711-o0/c,4.8,4.9,4.10
P 5, Temsr 5.1, 5.2, 5.3 IT-o/c,
5.4,55,5.6

3ammTa TBOPUYECKUX PaboT
3aIJ_II/ITa HHAUBUYAJIbHBIX
MIPOCKTOB

OK 05.
YCTHYIO  H
KOMMYHHUKAITHIO Ha
rocyJaapCTBEHHOM SI3BIKE
Poccuiickoit  denepanyu ¢
Y4ETOM ocoOeHHoCTeH
COIIMAIBHOTO W KYJBTYPHOTO
KOHTEKCTa

OcymiecTBisTh
MMMCbMEHHYIO

P1,Temal.1,1.2, 1.3 IT-0/c, 1.4.
P 3, Temst 3.1, 3.2, 3.3,3.4,3.5,
3.6

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TectupoBanue

Ycrublii onpoc MaremaTudeckuit
JTUKTaHT MHauBuayanbHas
camocrosiTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKUX padoT
3amuTa UHIUBU Y aTbHBIX
IIPOEKTOB

OK 06. [IposiBisTh
IPaKJIaHCKO-TTATPUOTUYECKYIO
MO3UIUIO, JAEMOHCTPUPOBATH

P1,Temal.1,1.2,1.3II-0/c, 1.4.
P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7 I1-0/c, 4.8,4.9,4.10

TectupoBanue
YcrHeiil onpoc MaremaTtruecKkui
JUKTaHT MHauBuayanbHas

ocosHanHoe moBenenme Ha | P35, Temsr 5.1, 5.2, 5.3 IT-o/c, caMOCTOsITelIbHas paboTa
OCHOBE TpaauIMoHHbIX | 5.4, 5.5, 5.6 [IpencraBienue pe3yabTaToB
0011IeUEeIOBEUYECKUX MPaKTUYECKUX padboT
LICHHOCTCH, B TOM 4YHCIIE C 3ammTa TBOPUYECKUX paboT
Y4ETOM rapMOHM3AIUN 3ammTa UHAUBUIYaTIbHBIX
MEKHAIIMOHAIIbHBIX u MIPOCKTOB

MEXPEJIUTUO3HBIX

OTHOIIICHUH, MIPUMEHSTH

CTaHIapThI

AHTHUKOPPYIIIUOHHOTO

IIOBEJICHUS

OK 07. CopeiictBoBats | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBanue

COXpaHeHHI0  OKpyxkarome# | 2.6 [1-o/c, 2.7 VYeTHbli onpoc

cpensl, pecypcocOepexenuto, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | MareMaTU4eCcKHil TUKTaHT
MPUMEHSTh 3HAHUSA 00 | 4.6,4.711-0/c, 4.8,4.9,4.10 NunuBunyanbHas
U3MECHCHUHU knmumata, | P 5, Temsr 5.1, 5.2, 5.3 Il-o/c, | camocTosiTensHas paboTa
MIPUHIIUIIBI oepexxmmBoro | 5.4, 5.5, 5.6 [IpencraBnenue pe3yabpTaToB
npousBojicTBa, dhdextuBHo | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, | npakTuuecKux padoT

JENCTBOBATh B UYPE3BbIYAHBIX
CUTYyaLUsAX

6.6, 6.7 I1-o/c, 6.8

3amuTa TBOPUYECKUX padoT
3amyra HHAMBUAYAIBHBIX
IIPOEKTOB

IIK 1.7. AmnanusupoBarb
KOHKpPETHbIE  MPOU3BEACHUS
TeaTpaJIbHOI0 UCKYCCTBA.

I[IK 1.8. AwnanusupoBaTh
XYIOKECTBEHHBIN MPOLIECC BO
BpeMsl pabOoThl MO CO3/IaHHUIO
CIIEKTaKJIS.

P1,Temal.1,1.2, 1.3 T-0/c, 1.4.
P 3, Temsr 3.1,3.2,3.3,3.4,3.5,
3.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

VYerHbli onpoc
MaremaTudecKkuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
3ammuTa TBOPUYECKUX pabOT
3ammTa UHAUBUAYATbHBIX
MIPOEKTOB
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