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PaGouass mporpamma oO0meoOpa3oBaTebHON TUCIUIUINHBI  «MareMaTukay
pa3paboTaHa Ha OCHOBE (peAepalbHOTO TOCYAapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa MO CHEHUAIBHOCTH CpeaHero  npodecCHuOHANIBHOTO  00pa30BaHMS
yrayosneHHo moxarotoBku  52.02.04 AkTepckoe HMCKYCCTBO 10 BHIY AKTeEp
IpamMaTUYecKoro Tearpa W KuHO yKpynHeHHou rpynnbl 52.00.00 Cuenuueckue
UCKYCCTBA M JIUTEPATYpPHOE TBOPUECTBO 00JacTH 0Opa3oBaHus MIcKyccTBO U KynbTypa,
YTBEP)KJICHHOTO Mpuka3zoM MuHHCcTepcTBa oOpa3oBaHuss W Hayku Poccuiickoi
Oenepanun ot 27 okTsa0pst 2014 . N 1359. C usmMeHeHUsIMU U AOTOTHEHUSAMU OT: 13
nrojsg 2021r., 3 urons 2024 r.

Pabouas mporpamma peanusyercs Ha 6a3e OCHOBHOTO 0OIIero 0Opa30BaHusI.

Pabouast mporpamMMa cocTaBjeHa Ha OCHOBE NMPUMEPHON paboduell mporpammbl
oOmieoOpa3oBaTebHOM  AUCHUIUIMHBL  «MaTtematukay ainsi  mpodecCHOHATbHBIX
00pa3oBaTeNbHbBIX OpraHU3allMii, paccMOTpeHa Ha 3acefanuu [lemarornyeckoro cosera
OI'bOY ATIO UPIIO (ITpotokon Ne 6/2025 ot 18 anpens 2025 roxga).

PabGouast mporpamma MoOKeT OBITH aJanTUPOBaHA JUIsi OOy4YEHHUS JHI[ C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU  37I0pPOBbS  (JIOIyCKaeTCsl K MPUMEHEHHUIO TMpU
AJIEKTPOHHOM OOYYE€HHWM M TIPHU HUCIOJIb30BAaHUU JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH).

Opeanuzayus-cocmagumens:
rocyJIapCTBEHHOE OI/KETHOE MPO(dEeCCHOHAIBHOE 00pa30BaTENbHOE YUPEKICHUE
PocToBckoii o0nacTu «POCTOBCKUI KOJUIEIHK KYJIbTYPbD»

Cocmasumenu:
Kacek Enena JleonnnoBHa, mpenogaBaTeb JUCHUILIAHBL « MaTeMaTuka

Pabouast mporpamma paccMOoTpeHa U OOCYKJIeHa Ha 3aceIaHuH MPEAMETHO-IIMKIOBON
KOMHUCCHUH 00111€00pa30BaTENbHBIX TUCIIUILIAH
(mpotoxoist Ne 1 ot «28» aBrycra 2026 1.)

PabGouass mporpamMmma o700peHa W PEKOMEHJIOBaHa K WCIOJIb30BAHUIO B Yy4eOHOM
Ipolecce Ha 3aceJaHui MeTOIMYECKOTO COBETa
(npotoxoist Ne 1 ot «10» centsa6ps 2026 r.)
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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

O6meoOpazoBarenbHas auciuuimHa OVYIL. 04, «MaremaTuka» sBIsSeTcs 00s3aTEIbHOM
4acTbi0 00111e00pa30BaTENIbHOIO KA OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl B COOTBETCTBUH C
OI'OC CIIO mo chnenuaJbHOCTH CpEeAHEero NpodecCHOHATBLHOrO 00pa3oBaHUs  yriayOJeHHOM
noaroroBku 52.02.04 AKTEpcKOoe HCKYCCTBO MO BHAY AKTEp JIpaMaTH4YeCKOro TeaTrpa M KHUHO
ykpynHeHHOW Tpynmbl 52.00.00 CueHndeckue HMCKYCCTBa W JIMTEPATYpPHOE TBOPYECTBO OOJIACTH
obpazoBanus MIcKyccTBO U KylbTypa

1.2. Hean u miiaHupyembie pe3yabTAaThbl 0CBOCHUS IUCHUIINHBI:
1.2.1. Ileap AUCHUILIHHBI
Copepxanue mporpaMMbl 00111€00pa30BaTEIbHON AUCUUIUIHHBI «MaTeMaTHKay HaIpaBIEHO

Ha JIOCTH)KEHUE PE3yJIbTaTOB €€ u3yueHus B cooTBeTcTBUM ¢ TpeboBaHussMu OI'OC COO ¢ yuerom

npodeccuonansuoit Hanpasiennoct ®I'OC CIIO.

[TpropuTeTHEIMHU TIENIIMU O0YYEHUSI MaTeMaTHKe Ha 0a30BOM YPOBHE SIBJISIFOTCS:

— (dopmupoBaHue UEHTPAIbHBIX MATEMATHUECKUX TMOHSITHHA (YUCIIO, BEIHYMHA, T€OMETpHUYEcKas
durypa, mepeMeHHas, BEpOSITHOCTh, (yHKIHA), 0OECIeYnBaIONIMX MPEEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMATUIECKOTO 00pa30BaHus 00yUJaIOMINXCS;

— mojaBeleHUE OOydarolUXcs Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTEeMaTHKUd U OKPYXKAIOLIEro MHpa, MOHMMaHWE MaTeMaTHKW KaK 4acTH OOIIeH KyJIbTypbl
YeJI0BEYECTBA;

— pa3BUTHE HUHTEIUIEKTyallbHBIX M TBOPYECKHUX CHOCOOHOCTEH oOyuaromuxcs, MO3HaBaTeIbHOU
aKTUBHOCTH, HCCJIEIOBATEIbCKIX YMEHHH, KPUTHYHOCTH MBIIIICHUS, HWHTEpeca K HU3YYCHHIO
MaTEMAaTHKW;

— (dopmupoBanne (QYHKIHOHATHHOW MaTEMaTHUYECKOH TPAMOTHOCTH: YMEHHUS pPAaclio3HaBaTh
MaTEeMaTHYECKHE AaCTeKThl B PEATBHBIX JKU3HCHHBIX CHUTYallUsIX H TPH H3YYCHHH JPYTUX
JTUCIUIUIAH, TPOSBIEHUS 3aBUCHUMOCTEH W 3aKOHOMEpHOcTed, (opMynHpoBaTh UX Ha S3BIKE
MaTeMaTHUKH W CO3[aBaThb MaTeMaTHYECKHE MOJENH, MPHUMEHSTh OCBOCHHBIH MaTeMaTHYeCKUi
anmapaT A7 pelIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX  3a/4ay, 3a1ad  npodeccruoHaIbHON
JesITeTbHOCTH, HHTEPIIPETUPOBAThH M OIICHUBATH MTOJTyYSHHBIE PE3YyIIbTATHI.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHS 001Ie00pa30BaTEIbHON JTHCHUILUIMHBI B
coorBercTBHH ¢ 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
ITIK ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMU, METANPEIMETHBIMU M NPEIMETHBIMH pe3yJIbTaTaMu
oOyuenus 6azosoro ypoBHs (ITP6) ®I'OC COO npezacrapiieHsl B TabIULE:



IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTebHON AUcHUILIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO

Kon n HauMeHnoBanmne
(popmMupyembIx
KOMIIeTeHIIMH

Pe3yabTarnl 00yyeHus

Oo0mrue

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

OK 01. Bwibupats crocoObl
peleHHs 3amad
npohecCHOHABLHOM
JeSITeIIbHOCTH
HIPUMCHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

JIngHoCTHEBIE PE3YIbTAThl JOJIZKHBI

YacTH: TPYJOBOTO BOCITUTAHUS:

— TOTOBHOCTH K TpPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0Jto0ue;

OTpaXkaTb B

— TOTOBHOCTh K  aKTUBHOH  J€ATEILHOCTH
TEXHOJIOTUYECKOM " COIMATBHON
HAIpPaBICHHOCTH, CIOCOOHOCTh WHHUIIMHUPOBATH,
IUIAHUPOBATh
u CaMOCTOSITCNIbHO ~ BBIIIOJIHATH ~ TaKylo
IEATeNbHOCTD;

— HHTepec K pa3IMYHbIM cdepam
poheCCHOHATTLHON IeATENIEHOCTH.

MeTtanpeameTHble pe3yiabTaThl TOJKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

— CaMOCTOSITENILHO (dhopmMynupoBath u
aKTyallu3upoBaTh MPOOJIEMy, paccMaTpHUBAaTh €€
BCECTOPOHHE;

— YCTaHaBIIMBATh CYIIECTBEHHBIM TMpPH3HAK WM
OCHOBaHUS JJisl CpaBHEHHUs, Kiaccuukamuu u
0000MIeHMS;

— OmpeneNnaTb I1end JACATeIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

— BBIABJIATH 3aKOHOMCPHOCTH WM IPOTUBOpPCHUSA B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHUTH KOPPCKTHUBBI B JACATCIIBHOCTD,
OICHUBATL COOTBCTCTBHUC PC3YJILTATOB LCIIAM,

[IP61. Brnagenune MeronamMH [0Ka3aTelbCTB, AIrOPUTMaMH
pelieHust 3aaay; yMeHue (OpMYJIHpOBaTh OINpeNeIeHus,
AKCUOMBl M TEOPEMBI, INPUMEHATh UX, IPOBOJAUTH
[lOKa3aTebHbIE PACcCYKICHUS B XO/I€ PELICHU 3a/ay;

[1PG2. YmeHue omnepupoBaThb HNOHSTUSIMM: CTEIEHb YHCIA,
llorapu(m 4Yucliia; yMEHUE BBIIOJIHATH BBHIYMCIEHUE 3HAUCHHH

M TpeoOpazoBaHMsl  BBIPQAXEHHH CO  CTENEHSAMH U
morapugmamu,  mpeoOpa3oBaHus  JPOOHO-pallMOHAIBHBIX
BBIPAKECHU;

[IP63. YMeHue omepupoBaTh MOHATHUAMH: pallMOHAJIBHEIE,
MppaltoHaJIbHbIE, HoKa3aTesbHbIE, CTEICHHBbIE,
Iorapu(MUUECKUe, TPUTOHOMETPUYECKHE YpPaBHEHUS W
HEpaBEHCTBA, X CHCTEMBI;

[1P6G4. VYmenue omnepupoBaTb MOHATUSAMHU:  (QYHKIIMS,
HerpepbiBHAass — (YHKLUSA, [POU3BOAHAs, IepBOOOpa3Hasd,

ONpeeNeHHbI WHTErpal; yMEHHE HAaXOJIWUTh HPOU3BOJHBIE
PJIIEMEHTapPHBIX GyHKLUH, UCIIOJb3Ys CIIPaBOYHBIE
MaTepuasbl; UCCIEAOBATh B MPOCTEUIIUX CIIydasX (YHKIIHH
Ha MOHOTOHHOCTB, HaXOJUTh HauOoJIbLINE
1 HaUMEHbIIWE 3HaueHUus (QYHKUMNA; CTPOUTH TIpaduku
MHOTOUYJIEHOB C MCIOJIb30BaHUEM alllapaTa MaTeMaTH4YECKOIO
aHaJIM3a; MPUMEHSTh MPOU3BOJIHYIO IPH pEIIeHUH 3ajaY|
Ha JBW)KCHME, pellarbh NPaKTUKO-OPUEHTHPOBAHHBIE 3a]1a4M
Ha HauOOoJIbIIME M HAaUMEHbIHME 3HAYEHMs, Ha HaXOXKICHHE
[IyTH, CKOPOCTH U YCKOPEHUS;

[IPGS. VYmenue omepupoBaTh MOHATHSAMH: palMOHAIbHAS
(GyHKIMA, TOKazaTenbHas (YHKIUSA, CTerneHHas (yHKIMS,
morapudmuueckas QyHKUNS, TPUTOHOMETpUYECKUE (YHKIIUH,

oOpaTHble (YHKIMU; YMEHHE CTPOUTHh I'padUMKH H3y4eHHBIX




OLOCHUBATH PUCKH HOCJIC,I[CTBHI;'I JCATCIIbHOCTHU

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIaACTh HaBbIKaMH y‘IC6HO-I/ICCJ'IeI[OBaTCJ'IBCKOI\;I

M TPOCKTHOW  JESTENIbHOCTH,  HABBIKAMH
paspereHus mpooieM;
BBISIBJISITh  IPUYMHHO-CIICICTBEHHBIC CBSI3U |

aKTyaJIM3UpOBaTh 3aJady, BBIABUIaTb TUIIOTE3Y
€€  pelleHUs, HAXOAUTb AapryMeHThl  AJs
JIOKa3aTeJIbCTBA CBOMUX YTBEPXKICHHM, 3a1aBaThb
napaMeTpbl U KPUTEPUU PELICHMUS,;
aHAJIN3UPOBaTh IIOJYYEHHBIE B XOJE pPELICHUS
3a/la4d pe3yNbTaTbl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSX;

pa3pabarbIBaTh IUIAaH PEUICHUS TMPOOIEMBI C
Y4ETOM aHaJIM3a MMEIOIIMXCA MaTepUalbHBIX M
HEMaTEpUaIbHBIX PECYPCOB;

YMETb NEPEHOCUTH 3HAHUS B I103HABATEIbHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

yMeTb HMHTETPUPOBATh 3HAHHUS U3  Pa3HbBIX
MpeAMETHBIX 00JIacTeH;
BBIJBUTATh HOBBIE HJIE, npearaTh

OPUT'MHAJIBHBIC MMOAXOAbI U PCHICHUA

(yHKLMH, UCTI0JIB30BaTh IPaUKU IIPU U3YUYEHUH IIPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHHH 33had U3 JAPYrHX Y4eOHBIX
IPEIMETOB M 3aJad U3 peaJbHOM JKU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

[IP66. YMeHue pemaTh TEKCTOBBIE 3aa4M Pa3HBIX THIOB (B
TOM 4MCJI€ Ha MPOLEHTHI, JOJM U YacTH, Ha [JBUKCHHE,
paboTy, CTOMMOCTb TOBApOB M YCIYI, HAJIOIH, 3a7aud U3
00JIaCTH YNpPaBICHHUS JIMYHBIMH U CEMEHHBIMH (PUHAHCAMH);
COCTaBIIATh BBIPAKCHUSA, YPAaBHCHMs, HEPABEHCTBA MU HX
CUCTEMbI [0 YCIOBHUIO 3a/Jayd, HCCIENOBAaTh IIOJYyYEHHOE
peleHre U OLEHUBATh NPaBAONOJOOHOCTh PE3yIbTaTOB;
[IPG7. VYmenue omnepupoBaTh  MOHATUSAMHU:  CpEIHEE
apupMeTHyecKkoe, MeauaHa, HauOoJblllee W HaUMEHBIIEE
3HAUEHUs, pa3Max, MJUCIEPCHUsl, CTAHJIAPTHOE OTKJIOHEHHE
UMCIOBOTO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
MH(OPMALINIO, IPEICTABICHHYIO B Ta0JIMIaX, HA TUarpaMMax,
rpaduKax, OTpa)karollyl0 CBOWCTBA peajbHBIX IPOLECCOB U
SIBIICHHIA; TIPEICTABIIATE HHPOPMALIUIO C TTOMOIIBIO TAOIHI]
uarpamMM; HCCIIEJOBaTb CTAaTUCTHUYECKHUE JAHHBIE, B TOM
yuclie

C TNpUMEHEHUEeM TrpaduyecKuXx METOAOB U DIEKTPOHHBIX
CPENCTB;

[1P68. YMmeHue omepupoBaTh MOHATHAMM: CIyYalHBIM OIBIT
1 ciydailHOe COOBITHE, BEPOSTHOCTh CIYy4aHOTO COOBITHS;
YMEHHME  BBIUUCISITH  BEPOATHOCTH €  HCIIOJIB30BAHHEM
rpadUyecKux METO/J0B; NPUMEHATh (OPMYJIbI CIOXKEHHUS H
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (AaKThl H
(dopMysbl MpPH pELIEHWH 3a/la4; OLIEHUBATh BEPOSITHOCTU
[pEaIbHBIX  COOBITHUH; 3HAKOMCTBO €O  CIy4YalHBIMY|
BETMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI IMPOSBICHMUS]
3aKOHAa OOJBIIMX YHCEN B MNPHUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSX;

[1PG9. VYmenue omnepupoBaTh MOHATUSMHU: TOYKa, MpsMas,

TIJIOCKOCTD, IIPOCTPAHCTBO, I[ByI“paHHLIﬁ YrouJi,




CKpELIUBAIOIIHECS psIMBIE, napajuieIbHOCTh u
[IEpPIEHIUKYJIAPHOCTh IPSIMBIX U IJIOCKOCTEH, Yroyl MEX.yj|
[PSMBIMH, YTOJ MEXIY HMPSAMON U IUIOCKOCTBIO, YTOJI MEXIY)|
[JIOCKOCTSIMU,  PAcCTOSIHUE OT TOYKM JO  IUIOCKOCTH,
[pacCTOSTHUE  MEXIAY  OPSIMBIMH,  PACCTOSHHE  MEXIY|
[JIOCKOCTSIMU; YMEHME MHCIIONIb30BaTh MpPU PEIIEHUU 33]a4
U3ydeHHble (aKThl W TEOpPEMbl IIJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHPA;

[IP610. Ymenue omepupoBaTh TMOHSATHUSIMH: MHOTOTPaHHUK,
CEUEHUE MHOIOTpaHHMKA, KyO, Napajulejenunen, mpusma,
nupaMua, (Gurypa U TMOBEPXHOCTb BpAIllEHUS, IUIMHID,
KOHYC, 1ap, cdepa, cedeHust (GUrypsl BpalleHUs], TUIOCKOCTb,
Kacaromasicss  cepbl, UUIMHApPA, KOHyca,  IUIOLIA/lb
[OBEPXHOCTU IUPAMUJBL, HPHU3MBL, KOHYyca, LWIMHJIpA,
iomaas  cepsl, o0beM  Kyba, IPSIMOYTOJIBHOTO
napasuleJenunesnia, TUpaMubl, MPU3MBL, LHUIMHIAPA, KOHYCA,
[rapa; yMeHHe U300paxkaTb MHOTOTPAHHHUKH U TMOBEPXHOCTHU
BpallleHUsl, UX CEYEHUsS] OT PYKHU, C IMOMOILIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;  YMEHHE
pacrio3HaBaThb ~ CHMMETPHIO B  IPOCTPAHCTBE; YMEHHE]
pacno3HaBaTh MPAaBUIbHBIE MHOTOIPAHHUKY;

[IP6G11 VYmeHue omnepupoBaThb MOHATHSAMHU:  JBUKECHHE
B IPOCTPaHCTBE, MOAOOHBIE (UIYypsl B HPOCTPAHCTBE;
HMCMOJIb30BAaTh OTHOUIEHHWE IUIOIIAJE MOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1a4;

[IPG12. VYMmeHHe BBIYUCIATH T'€OMETPUYECKUE BEIMUYUHBI
(nvMHA, yroi, IIoNiaab, O0BEM, IUIOMAIL MOBEPXHOCTH),
MCIIONIb3YS M3yUeHHbIE (DOPMYJIIBI U METO/IBI;

[IPG13. YMeHue omepupoBaTh MOHATHSAMH: MPAMOYTOJbHas
CUCTEMAa  KOOpAWHAT,  KOOpPAMHATHI  TOYKH,  BEKTOD,
KOOPAMHATBI BEKTOPA, CKAISIPHOE MPOU3BEACHHUE, YTOI MEKY]
BEKTOpaMM, CyMMa BEKTOPOB, IPOM3BEACHHE BEKTOpa HA|
YMCIIO; HAXOJWUTh C TOMOIIBIO H3YYEHHBIX  (opmyln
KOOpJIMHATBl CEPEUHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs




TOYKaAMU;
[1P614. YMenue BbIOMpaTh MOIXOMSIINN M3YyYCHHBIH METOX
Ui pellleHus 3a7jauy, paclo3HaBaTh MaTeMaTHYecKue (haKThl
1 MaTeMaTHYECKUE MOJEIU B MPUPOJHBIX U OOIIECTBEHHBIX
SBICHUSIX, B HCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI
MaTeMAaTHYECKUX  OTKPBITMM  POCCUMCKOM M MHMPOBOH
MaTeMaTHYeCKOW HayKu

OK 02. Hcnonb3oBath
COBpEMEHHBIE CpeacTBa
MONCKa, aHanmm3a "
MHTEpIpeTanuy nHpopmanuu,
148 MH(pOpMaLMOHHbIE
TEXHOJIOTUH JJI BBIOJHEHUS
3aaq po(hecCHOHATTLHOM
NesITeNbHOCTH

JIM4HOCTHBIE pE3yNbTaThl JOJDKHBI OTpaxarb B

YacTU: LIEHHOCTH HAyYHOT'O MO3HAHUS:

— chOopMHPOBAHHOCTH MHUPOBO33PEHHU,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha Jaore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIbTYPHOM MHPE;

MeTtanpeamMeTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHUBEpCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpopmaImei:

— BIAJETh HaBBIKAMHU TONy4YeHUS HMHPOpMAIUU U3
UCTOYHHUKOB PpA3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBISATh MOUCK, aHAJIU3, CUCTEMATHU3ALHIO
U UHTEpHpeTanuio WHOOPMALUUA Pa3TUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

— co3JaBaTh TEKCTHl B pa3iHuYHBIX ¢dopMaTax cC
y4eTOM Ha3HayeHHs WHGPOpMAlUM U IIEeJIeBON
ayIMTOPUH, BBIOMpass ONTHUMAIbHYIO (QopMy
MIPEJICTABICHUS U BU3yaTH3aIUH;

— OIICHMBAaTb  JIOCTOBEPHOCTh,  JIETUTUMHOCTh
nH(poOpMalUK, €€ COOTBETCTBHE IIPaBOBBIM U
MOpaIbHO-ITUYECKHUM HOPMaM;

— HCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

[1P61. Brnagenune MeronamMH J0Ka3aTelbCTB, aITOPUTMaMH
pelieHust 3aaay; yMeHue (OpMYJIHpOBaTh OINpeNeIeHus,
AKCUOMBl M TEOPEMBI, INPUMEHATh UX, IPOBOJIUTH
[TOKa3aTenbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/ay;

[IPG2. YmeHue omnepupoBaTb HOHSTUSIMM: CTEIEHb YHCIA,
llorapu(m 4Yucliia; yMEHUE BBIIOJIHATH BBHIYMCIECHUE 3HAUCHHUH
U 1peoOpa3oBaHHsA  BBIPAKEHUHM  CO  CTENEHSAMU U
morapugmamu,  npeoOpa3oBaHus  JPOOHO-pallMOHATBHBIX

BBIPAKECHU;
[IP63. YMeHue omnepupoBaTh NOHATHSIMU: pallMOHAIbHBIE,
MPpaLOHAIBHBIE, II0OKa3aTeJIbHbIE, CTEIICHHBIE,

llorapu(pMUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHUS H
HEpPABEHCTBA, UX CUCTEMBI;

[IP64. VYmenue omepupoBaThb MOHATUAMH:  (DYHKIMS,
HenpepblBHas ~ (QYHKLIMS, NpOU3BOJHAs, IEepBOOOpa3Has,
ONPEIEICHHbIM HMHTETpal, YMEHHE HAXOAUTh IPOU3BOIHBIC

PIIEMEHTapPHBIX byHKINH, WCIIONB3YsI CITPABOYHBIE
MaTepuaibl; HCCIEA0BaTh B MPOCTEUIINX clydasx (yHKIUH
Ha MOHOTOHHOCTb, HaXOJIUTh HanOOJIbIINE

M HaUMEHbUIME 3HaueHHs (YHKUUH; CTpOUTh Trpaduku
MHOTOYJIEHOB C MCIOJIb30BaHUEM arlapaTa MaTeMaTH4eCKOro
aHaJIM3a; NPUMEHATh IIPOU3BOJHYIO IIPHM PEIIEHUU 3ajay
Ha JBU)KEHHE, pellaTh NMPaKTUKO-OPUEHTHPOBAHHBIE 3a]lauM
Ha HauOOJbLIME W HAaUMEHBIINE 3HAUYEHUS, HAa HaXOXJEHHE
[TyTH, CKOPOCTH U YCKOPEHUS;

[IP6G5. VYmeHue omepupoBaTh TMOHATHAMU: palMOHAIbHAS
(GyHKIUS, TOKa3aTrenbHas QYHKIMs, cTeneHHass (QyHKIus,




OpraHU3alMOHHBIX 3aaa4

TpeboBaHUi SPrOHOMUKH,
0€30I1aCHOCTH, THUTHEHBI, PeCcypcocOepeKeHHs,

IIPpaBOBLIX n STHYCCKUX

nH(pOpMaMOHHOM 6€30MacHOCTH

COOIIOIEHUEM

orapugmuueckas GyHKLUs, TPUTOHOMETPHUUECKUE (PYHKIUH,
oOpaTHble (YHKLIHH; YMEHHE CTPOUTH TI'padUKd H3y4CHHBIX
(yHKIMH, UCTIOJIB30BaTh IPadUKK MPU U3YYEHUH NPOLIECCOB U
3aBUCUMOCTEH, IpU PEIIEHUU 3a7ad M3 JPYruX Yy4eOHBIX
IPEIMETOB MW 3aJad U3 peaJbHOM JKU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETHUYNHAMU;

[IP66. YMeHue pemaTh TEKCTOBBIE 3aa4d Pa3HBIX THIOB (B
TOM 4MCII€ Ha MPOLEHTHI, JOJM U YacTH, Ha JIBUKEHHE,
paboTy, CTOMMOCTb TOBApOB U YCIYI, HAJIOIH, 3a7aud U3
00JTaCTH YNpPaBICHHUS JIMYHBIMA U CEMEHHBIMH (DUHAHCAMH);
COCTaBIIATh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA MU HX
CUCTEMbI [0 YCIOBHIO 3a/Jayd, HCCIENOBAaTh IIOJYyYECHHOE
peleHre U OLIEHUBATh MPaBAONOJOOHOCTh PE3yIbTAaTOB;
[IPG7. VYmenue omnepupoBaTh  IOHATUSAMHU:  CpEIHEE
apupMeTHyecKkoe, MeauaHa, HauOOJbIIee U HaUMEHBIIEE
3HAUEHUs, pa3Max, JUCIEPCHUsl, CTAHJIAPTHOE OTKJIOHEHHE
UMCIOBOTO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
MH(OPMALINIO, TPEICTABICHHYIO B TA0JIMIAX, HA qUarpaMMax,
rpaduKax, OTpa)karollyl0 CBOWCTBA peajbHBIX IPOLECCOB U
SIBJICHUI; MPEACTaBIATh MH(OPMALIMIO C MOMOILBIO TaOIHIL U
uarpamMM; HCCIIEOBaThb CTaTUCTHUYECKHUE JIAHHBIE, B TOM
uucle

C TNpUMEHEHUEeM TrpauyeckKuXx METOAOB U DIEKTPOHHBIX
CPEICTB;

[1P68. YMmeHue omepupoBaTh MOHATHAMM: CIy4YaiHBIN OMBIT
1 ciydailHOe COOBITHE, BEPOSTHOCTH CIYyYaHOTO COOBITHS;
YMEHHME  BBIUUCISATH BEPOATHOCTH C  HCIOJIB30BAaHHEM
rpadu4ecKux MeETOJIOB; MPUMEHATH (OPMYNbI CIOXKEHUS H
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWMHATOpHBIE (HAaKThl H
(dbopMyJBl MpH pELIEHWH 3a/1ad; OLIEHUBATh BEPOSITHOCTH
[peaJIbHBIX COOBITHI; 3HAKOMCTBO,
CO CIlydyallHbIMHM BEJIMYMHAMM;, YMEHUE IPHUBOJUTH IPHUMEpPHI
[pOSIBIEHUSI 3aKOHAa  OONIbLIIMX 4YHCET B  NPUPOIHBIX

14 06H_[CCTBCHHLIX SABJICHUSAX,




[IP69. Ymenue omepupoBaTh IMOHATUSIMH: TOYKa, MpsiMasi,
[1JI0CKOCTb, IIPOCTPAHCTBO, JIBYTPAHHBIN yrou,
CKpELIUBAIOIINECS psIMBIE, napajuieIbHOCTh u
[IEpPIEHIUKYJIAPHOCTh IPSIMBIX U IJIOCKOCTEH, yrojl MEXIY]
[PSMBIMH, YTOJ MEXIY HMPSAMON U IUIOCKOCTBIO, YTOJ MEXKIY)
[JIOCKOCTSIMH, pPacCTOSIHUE OT TOYKM JO IUIOCKOCTH,
[pacCTOSTHUE  MEXAY  OPSIMBIMH,  PACCTOSHHE  MEXKIY|
[JIOCKOCTSIMU; YMEHME MCIIONIb30BaTh MPU PEIIEHUU 3a]a4
U3ydeHHble (aKThl W TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

[IPG10. Ymenue omepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK,
CEUEHUE MHOIOIpaHHMKA, KyO, NapajuleJenunen, mpusma,
nupamMua, (Gurypa U IMOBEPXHOCTh BpalllEHUs, LUIHHID,
KOHYC, 1ap, cdepa, cedeHust (GUrypsl BpalleHUs], IUIOCKOCTb,
Kacaromasicss  cepbl, UUIMHApPA, KOHYyca,  IUIOUIAlb
[OBEPXHOCTU INUPAMUJBL, MIPU3MBL, KOHYyca, LWIMHJIpA,
iomanas  cepsl, o0beM  Kyba, IPSIMOYTOJIBHOTO
napasulesenunesia, TUpaMuIbl, MPU3MBL, LUIMHIpA, KOHYCa,
[1apa; yMeHHe H300pa)kaTb MHOTOTPAHHHUKH U TMOBEPXHOCTHU
BpallleHUs, UX CEUYEHHS OT PYKH, C MOMOILIBIO YEePTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;  YMEHHE
pacrio3HaBaTb ~ CHMMETPHMIO B  TPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPABUIbHBIE MHOTOIPAHHUKY;

[IP6G11 VYmeHue omnepupoBaTh MOHATHSAMHU:  JBUIKECHHE
B IPOCTPaHCTBE, MOAOOHBIE (UIYypsl B MPOCTPAHCTBE;
MCMOJIb30BATh OTHOUIEHHWE IUIONIQJE MOBEPXHOCTEH U
00BEMOB NMOAOOHBIX (PUTYp MPU PEIICHUH 33]1aY;

[IPG12. VYMeHHE BBIYHCIATH TE€OMETPUUYECKUE BEITHUUHBI
(1vHA, yrod, IUIOMaab, O0BEM, IUIOMAIL TOBEPXHOCTH),
MCIIONIB3YS M3YUEHHBIE (POPMYITBI U METOIBL;

[IPG13. YMeHue omepupoBaTh MOHATHSIMH: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT,  KOOpPAMHATBl  TOYKH,  BEKTOp,
KOOpIMHATBI BEKTOPA, CKAJIIPHOE MPOU3BECHHUE, YOl MEXKIY]
BEKTOpaMM, CyYMMa BEKTOpPOB, IPOU3BEJECHHUE BEKTOpA HA)
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UMCIO0; HAXOOUTh C IIOMOIIBIO  HM3YYEHHBIX  (OpMYI
KOOpJMHATBHl CEpelMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs
TOYKaAMU;

[1P614. YMenue BbIOMpATh MOIXOMSIINN M3YyYEHHBIH METOX
Ui pellleHus 3a7jauy, paclo3HaBaTh MaTeMaTH4ecKue (haKThl
1 MaTeMaTHYECKUE MOJENTH B NMPUPOIHBIX U OOIIECTBEHHBIX
SBICHUSIX, B HCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI
MaTeMaTHYECKUX  OTKPBITMM  POCCUMCKOM UM MHPOBOH
MaTeMaTHYeCKOW HayKu

OK 03. [InanupoBaTh
u pean30BbIBaTh
cOOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BHUTHE,
IpeIPUHUMATETbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHOM chepe,
UCTIOJIb30BaTh 3HAHUS
[0 MPaBOBOM M (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KHU3HEHHBIX CUTYaLUsAX

JInu"ocTHEIE

pe3yJIbTaThl  JTOJDKHBI  OTpa)aThb

B HaCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIUTAHU:

c(OpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ITUYECKOTO ITOBEJCHUS;

CIOCOOHOCTh OLIEHUBATH CUTYALIUIO U IPUHUMATh
OCO3HAaHHBIE  PEIICHUSA, OPUEHTUPYACh  Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HAaHHWE JIMYHOTO BKJIaJa B IIOCTPOEHHUE
YCTOMYMBOIO OYAYILEro;

OTBCTCTBCHHOC OTHOIICHHUE K CBOUM POIUTCIIAM
U (MJIM) IpYTUM YiIeHaM CEMbH, CO3JIaHHIO CEMbU
Ha OCHOBC OCO3HAHHOI'O IPHHATHA HGHHOCTeﬁ
CEMEHHON JKU3HU B COOTBETCTBUU C TPALULUAMHU
HaponoB Poccuu;

MeranpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:

OBnaneHne  yHUBEPCAIBHBIMU  PETYISTUBHBIMU

JNEUCTBUSAMM:

a) caMOOpraHu3aIus:

— CaMOCTOSITENIbHO OCYIIECTBIISATh
[IO3HABATENIbHYI0  JIEATENbHOCTb,  BBISIBIIATH
npobieMbl,  cTaBUTb U (OPMYJIHPOBATH
cOOCTBEHHBIE  3aJjaud B 00pa3oBaTeNbHOU
NEeSTeIbHOCTH U KU3HEHHBIX  CHUTYyalMsX;

CaMOCTOATENIbHO COCTaBIISATh IUIAH  PEILICHUS
MpoOJIeMbl C YYE€TOM HMEIOIIUXCSl PECypCoB,

[IPG1. Bnagenue MeTonaMu J0Ka3aTeNbCTB, alrOPUTMaMH
pelieHus 3aj1a4; yMeHue (opMyJIupoBaTh OIpEesICHUs,
AQKCUOMBI M TEOPEMBl, NPUMEHSITh WX, IPOBOIHTH
[lOKa3aTenbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/ay;

[IP64. VYmenuwe omepupoBaTh MOHATHAMHU:  (DYHKIHS,
HenpepbiBHAass — (GYHKLUSA, [POU3BOAHAsA, IepBOOOpa3Hasd,
ONpE/CNEHHbI HHTErpajl; yMEHHE HAXOAUTh IPOU3BOJHBIE
HIIEMEHTAPHBIX GbyHKLUH, UCIIONb3Ys CIIPaBOYHBIE,
MaTepHajbl; MCCIEI0BATh B MPOCTEHIIMX CiIydasx (yHKIHH
Ha MOHOTOHHOCTb, HaXO/IUTh HauOoJIbLINE
1 HaUMEHbIIWE 3HAueHus (QYHKUMHA; CTPOUTH TIpaduku
MHOTOWJICHOB C MCIIOJIb30BAaHUEM allllaparta MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHSITh IPOU3BOJAHYIO IPH pEIIeHUU 3ajay
Ha JIBIKEHME; pellaTh MPAaKTUKO-OPHEHTHUPOBAHHBIE 3a/laud
Ha HauOOJIbIIME M HAaUMEHbIINME 3HAYECHMs, HAa HaXOXKICHHE
IIyTU, CKOPOCTH U YCKOPEHUS;

[IPGS. VYmenue omnepupoBaTh MOHATHSAMH: pallMOHAIbHAS
(GyHKIMA, TOKazaTenbHas (yHKIUS, CTeneHHas (yHKIMS,
morapudmuueckas QyHKUNS, TPUTOHOMETpUYECKUE (YHKIIUH,
oOpaTHble (YHKLIHU; YMEHHE CTPOUTHh I'padUKd H3y4EHHBIX
(b yHKIUH, UCTIONIb30BaTh rpaKK MPU U3YUYEHUU IIPOLIECCOB U
3aBUCUMOCTEH, TpU peleHuH 3a7ady U3 JAPYruX Y4eOHBIX
[peIMEeTOB W 33Jad U3 peajbHOW JKHU3HM;, BbIpa)karb
(hopMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

[1PG6. YMmeHue pemath TEKCTOBBIE 33JaYd Pa3HBIX TUIOB (B
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— yMeTh

COOCTBEHHBIX BO3MOXHOCTEH U INPEANOYTEHHIH;
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM;

0) CaMOKOHTPOJIb:

— UCTOJBb30BaTh MpUEMBl Pe(ICKCHH IS OICHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHS;

OLIEHUBaTb PUCKU U  CBOEBPEMEHHO
IIPUHUMATh PELLIEHUS [I0 UX CHIDKEHUIO;

B) AMOLIMOHAJIBbHBI HMHTEJUIEKT, MpeAroararwiui
C(OPMHUPOBAHHOCTB:!

— BHYTpPEHHEH MOTHUBALINH, BKJIIOYAIOLICH
CTPEMIICHHE K JOCTHXKEHUIO LEIH U YCIEeXy,
OITUMU3M, WHULUATUBHOCTb, YMEHUE

JIEMCTBOBATH, UCXOS M3 CBOMX BO3MOKHOCTEH;
SOMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh ITOHHMATH
SMOLMOHAIBHOE COCTOSIHUE JAPYIMX, YYUTHIBATH
€ro  IpU  OCYUIECTBICHUM  KOMMYHHKALIHH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;
COLIMAJILHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTD

BBICTpAaUBaTh OTHOIIEHUS C JPYTUMH JIIOJbMH,
3a00TUTHCS, TPOSBIATH HHTEPEC M pPa3pellaTh
KOH(JIMKTBI

TOM YHCJIE HAa MPOLEHTHI, JOJIM M 4YacTH, Ha JBUXKCHUE,
paboTy, CTOMMOCTH TOBApOB W YCIYT, HAJIOTH, 3a7aydl W3
00JacTu ympaBlIeHUs JTUYHBIMU U CEMEHHBIMU (pUHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HX
CUCTEMbI [0 YCJIOBHIO 3aJadyM, HCCIEN0BATH IIOJIYYEHHOE
[pellIeHIe U OLEHUBATh PABONOI00HOCTh Pe3yIbTaTOB;
[IP67. VYmenue  omnepupoBaTh  IOHATHUSAMU:  CpEIHEE
apudmernueckoe, MenuaHa, HauOOJIbIIEe W HAUMCHbBIIEE
3HAUCHMs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHUE
UICIIOBOTO HaOopa; yMEHHE HW3BIIEKaTh, MHTEPIPETUPOBATH
uHGOpMaIIUIO, IPEACTABICHHYIO B Ta0NMIIAX, HA JUarpammax,
rpadukax, OTpakarllyl CBOMCTBA peaJIbHbIX IMPOLIECCOB U
SIBJICHUI; MPEACTaBIATh WH(OPMALIMIO C TIOMOIIBIO TaOIHIL U
uarpamMM; HCCIE€I0BaTh CTAaTUCTHUYECKHUE JIAaHHBIE, B TOM
4Kclie ¢ MPUMEHEHHEM IrpauecKuX METOJIOB U AJIEKTPOHHBIX
CPEICTB;

[1PGS. YMeHue onepupoBaTh NOHATUSMU: CIYYaiHBINA OMBIT U]
Clly4yallHO€ COOBITHE, BEpPOSITHOCTH CIIY4allHOTO COOBITHS,
YMEHUE  BBIUHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM|
rpadUyecKux METO/J0B; NPUMEHATh (OPMYJIbI CIOXKEHUS H
YMHOXXEHUSI  BEPOATHOCTEH, KOMOMHATOpHbIE (aKThl H
(dopMyNibl TIpU pElIeHWH 3ajad; OLIEHHWBATh BEPOSTHOCTHU
pealbHbIX ~ COOBITMH;  3HAKOMCTBO  CO  CIy4alHBIMH
BEIMYMHAMU, YMEHHE TPHUBOJUTH TPUMEPHI TPOSBICHHUS]
3aKOHA OONBIIMX YHCENl B MPHUPOAHBIX U OOIIECTBEHHBIX|
SIBJICHUSIX;

[1PG14. YMeHue BbIOMpaTh MOAXOASIIUN H3YyYEHHBIH METOJ
U pelieHus 3a/lauM, paclo3HaBaTh MaTeMaTHUeCKUe (PaKThI
1 MaTeMaTHYecKHe MOJENM B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI
MaT€MAaTHYECKUX  OTKPBITHM  POCCHICKOM UM MHPOBOH

MaTeMaTH4eCKO HAayYKHN
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OK 04. DddexkTruBHO
B3aUMOJCHCTBOBATh

U paboTaTh B KOJJICKTHBE
1 KOMaHe

JInyHOCTHBIE  pe3yibTaThl  JOJKHBI ~ OTpaXkaTh
B YaCTHU: [IEHHOCTH HAYYHOTO MO3HAHUS: OCO3HAHUE
IICHHOCTH HAYYHOW JEeATEIBHOCTH, TOTOBHOCTh
OCYIIECTBIISITh TPOEKTHYIO H HCCIEIOBATEILCKYIO
NEeATEIbHOCTh MHANBUIAYATBLHO U B TPYIIIE
MeTtanpeaMeTHbIe pe3yIbTaThl IOJDKHBI OTPaXKaTh:
OBnazieHue YHUBEPCATLHBIMA KOMMYHUKATHBHBIMH
JIEHCTBUSIMU

0) COBMECTHasI 1eATEeIbHOCTD:

IIOHUMAaTh M  HCIOJb30BATh  IIPEUMYIIECTBY]
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

IIPUHUMATh LEJIM  COBMECTHOM J€SATEIBHOCTH,
OpPraHHU30BBIBATH U KOOPAUHUPOBATH ACHCTBUS 110
€¢ JIOCTIDKCHHIO. COCTAaBJISATh IIJIaH JICHCTBHM,
pacnpenesaTs pojau ¢ y4eTOM MHEHUN YYaCTHUKOB

00CYyXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;
OBiageHue YHUBEPCAIbHBIMU peryiasiTUBHBIMU
MEeCTBUSIMU:

B) MPUHSATHE ce0s U JPYTUX JHOAEH:

MPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JFOICH
MIPY AHATN3E PE3y/IbTATOB JCSITCILHOCTH;
MpHU3HABaTh CBOE MPAaBO M MPABO JPYTUX JHOJEH
Ha OIINOKH;

pa3BHUBATh CIIOCOOHOCTH MOHUMATh MHP C TTO3UIIHH
JPYTOTO YeIOBEeKa

[IP67. VYmenue  omnepupoBaTh  IOHATHUSAMU:  CpEIHEE
apudmeTnueckoe, MenuaHa, HauWOOJIbIIEe W HAUMCHbIIEE
3HAUCHMs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHUE
UICIOBOTO HaOopa; yMEHHE W3BJIEKaTh, MHTEPIPETUPOBATH
nH(pOpMaIIUIO, IPEACTABICHHYIO B Ta0NMIIaX, HA JUarpammax,
rpaduKax, OTPaKAIOIIyI0 CBOWCTBA peabHBIX IMPOIECCOB H
SIBJICHUI; MPEACTaBIATh HH(GOPMALIMIO C MIOMOILBIO TaOIHIL U
uarpaMM; HCCIENOBaTh CTATUCTHUYECKUE [AHHBIE, B TOM|
UKclie ¢ MPUMEHEHUEM IrpauecKux METOJIOB U AJIEKTPOHHBIX
CPEICTB;

[1PGS. YMeHune onepupoBaTh NOHATUAMU: CIYYaiiHBINA OMBIT Y|
Clly4yallHO€ COOBITHE, BEpPOSITHOCTH CIIY4allHOTO COOBITHS,
YMEHUE  BBIUHUCIATH  BEPOSATHOCTH C  HCIOJIb30BAHHUEM|
rpaduuecKux METO/]0B; INPUMEHATH (OPMYJIbI CIOXKEHUS U
YMHOXEHHSI BEpOSTHOCTEH, KOMOWHATOpHBIE (HaKThl H
(GopMyJIBl TIpH pEUICHWH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
peallbHbIX  COOBITUH;  3HAKOMCTBO  CO  CIy4yalHBIMU
BEJIMYMHAMU; YMEHUE IIPUBOJIUTH IPUMEPBI IPOSBICHUS
3aKOHA OONBIIMX YHCENl B MPHUPOAHBIX U OOIIECTBEHHBIX|
SIBIICHUSX;

[1P614. YMenue BbIOMpaTh MOIXOMSIINN M3YyYEHHBIH METOA
IUIsL pelIeHus 3aJlauM, paclo3HaBaTh MaTeMaTHUeCKHUe (aKThl
1 MaTeMaTHMYeCKHe MOJETH B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSAX, B HMCKYCCTBE, YMEHHE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX  OTKPBITUM  POCCHMCKOM M MHUPOBOU
MaTeMaTH4eCKOW HayKH

OK 05. OcyumectBisaTh
YCTHYI0O H  TNHCHBMEHHYIO
KOMMYHHKAIIHIO

Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepannu
C y4eTOM OCOOEHHOCTEH
COLMAIIBHOTO M KYJIbTYPHOTO
KOHTEKCTa

JImuyHOCTHEIE

PE3YJIbTAThI JOJIXKHBI OTpaxaTb

B 4aCTHU:. OCTCTUYCCKOI'O BOCIIMTAHHA:

ACTETHYECKOE OTHOLIEHHE K MHUPY, BKIOYAS
ACTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOpPYECTBA, CIOpPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHUH;

CIIOCOOHOCTh BOCIIPUHHUMATHh PA3TUYHBIC BUIBI

[IPG1. Bnagenue MeTonaMu AOKa3aTeNbCTB, alTOPUTMaMH
pelieHrs 3a7ad; yMeHue (OopMynIHpoBaTh OIpeAeNeHus,
AKCOMBI M TEOpPEMbl, MNPUMEHATh WX, [POBOJUTH
ToKa3aTeNbHbIE PACCYKICHUS B XO/1€ PEIIeHUs 3a/1a4;

[TPGS. YMeHHe onepupoBaTh MOHATUSMU: CIYYalHBIN OMBIT U
cIydaiiHOe COOBITHE, BEpPOSTHOCTH CIIY4allHOTO COOBITHS,
YMEHUE  BBIUHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM|

HNCKYCCTBA, Tpaaulluhl KW TBOPYCCTBO CBOCTO M

rpaduyecKux METO/A0B; NPUMEHATh (OPMYJIbI CIOXKEHHUS U
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JIPYTUX HApOJOB, OIIyIIAaTh 3MOIMOHAIBHOE

BO3/EHCTBUE UCKYCCTBA;

MCTaHpCZ{MCTHHe PE3YIBTATHI JOJIKHBI OTpaKaTh:
OBJIaI[eHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

NEUCTBUSIMU:
a) obmeHme:
— OCYIIECTBIISATh
BO Bcex cdepax KU3HU;

KOMMYHHKaIIUH

— pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOILEHMUS,
MOHMMAaTh  3HAUYEHHE  COIMAIBHBIX  3HAKOB,

paciio3HaBaTb MMpCAITIOCBIIIKH
CI/ITyaLII/If/'I U CMATYaTh KOH(l)JII/IKTI)I;

KOH(JIMKTHBIX|

— PAa3BCPHYTO M JIOTUYHO MHU3JIaraTb CBOK TOYKY]
3pC€HUA C HCITIOJIb30BAHUEM A3BIKOBBIX CPCACTB

YMHOXXEHHUSI BEpPOATHOCTEH, KOMOMHATOpHbIE (aKThl MU
(GopMyJIBl TIpH pELICHWH 3a/1a4; OLIEHUBATh BEPOSITHOCTU
pealbHBIX  COOBITMH;  3HAKOMCTBO €O  CIIy4ailHBIMH
BEIMYMHAMU; YMEHHE [PUBOAUTH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIIMX YHUCENl B MNPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSX;

[IP69. Ymenue omepupoBaTh IMOHATUSIMH: TOYKa, MpsiMasi,
[1JI0CKOCTb, IIPOCTPAHCTBO, JBYTpaHHbIN yrou,
CKPEILHBAIOIINECS psIMBIE, [1apaJUIEIbHOCTD y
[EPIEHIUKYIAPHOCTh NPSAMBIX U IJIOCKOCTEH, yrojl MEXIYl
PSIMBIMH, YTOJI MEKIY NPSAMON M IUIOCKOCTBIO, YIOJl MEXAY
[UIOCKOCTSIMH, pPacCTOSHME OT TOYKM JO IUIOCKOCTH,
paccTossHUE  MEXIYy  INPSAMBIMHM,  PacCTOSHUE  MEXIY]
[UIOCKOCTSIMM; YMEHHE HCIIOJIb30BAaTh IPU PELICHUM 3ahay
N3ydyeHHble (AaKTbl W TEOpeMbl IUIAHUMETPUM; YMEHHE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

[1P610. YMmeHue omnepupoBaTh MOHATHSIMU: MHOI'OI'DaHHMK,
CEUEHUE MHOIOIpaHHMKA, KyO, Napajuielenunen, IpusMa,
nupamuzia, ¢Gurypa M IHOBEPXHOCTb BpallleHHs, LHUIMHID,
KOHYC, map, cepa, cedeHus: GUrypsl BpalleHUs], IIOCKOCTb,
Kacaromasicss  chepbl, LWIMHApPA, KOHycCa,  IUIOLIA/b
[MOBEPXHOCTH MHUPAMMJIbl, MPU3MbI, KOHYyca, UWIHHJIpA,
wiomanab  cheppl, od6beM  Kyba,  NPSAMOYTOJIHHOTO
Mapajuiesienuneaa, MupaMuibl, MPU3MbI, LUJIUHApA, KOHYCA,
1apa; yMeHHe H300pa)kaTb MHOTOTPAHHUKU U IMOBEPXHOCTH
BpallleHUs, UX CEUYEHHS OT PYKH, C MOMOILIBIO YEePTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CpPEACTB;  yMEHHE
pacro3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE;  yYMEHHE
[pacro3HaBaTh MPaBUIIbHbIE MHOTOTPAHHUKH;

[IP611 VYmeHue omnepupoBaTh MOHITUSAMHU: JBH)KEHHUE
B IMpOCTPAHCTBE, MOJOOHBIE QUIYpHl B IPOCTPAHCTBE;
MCIIOJIB30BAaTh  OTHOLIEHHWE IUIOIIAAEH TOBEPXHOCTEN H
00BEMOB NMOAOOHBIX PUTYp MPU PEIICHUH 33]1aY;

[IP612. VYMmeHue BBIYHCISATH T'E€OMETPUYECKHE BEJIMUYHMHEI
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(nMHA, yroi, IUIONaab, OO0BEM, IUIOMIA[L IOBEPXHOCTH),
MCTIOJIB3Ys N3yYEHHBIE (DOPMYIIBI U METO/IBI;

[IP613. YMeHue omepupoBaTh MOHATHUSMHU: IMPAMOYTOJIbHAS
CUCTEMAa  KOOpJAMHAT,  KOOpPAMHATBHI  TOYKH,  BEKTOD,
KOOPIMHATHI BEKTOPA, CKAJSIPHOE MPOU3BECHHE, YTOJl MEXKIY]
BEKTOpaMM, CyMMa BEKTOPOB, IIPOM3BEACHHME BEKTOpa HA|
YMCIIO; HAXOJWUTh C TOMOIIBI0O H3YYEHHBIX  (opmyI
KOOpJAMHATBl CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXAY JIBYMs
TOUKAMU;

[1P614. YMenue BbIOMpATh MOIXOMSIINN M3YyYEHHBIH METOX
U pelieHus 3a/lauM, paclo3HaBaTh MaTeMaTHUeCKUe (PaKThl
1 MaTeMaTHUYeCKUE MOJENIU B NMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IMPUMEPH]
MaTEMaTUYECKUX  OTKPBITUA  POCCHMCKOM M MHPOBOU
MaTeMaTHYeCKON HayKu

OK 06. [IposBnsaTe
IpakIaHCKO-
NaTPUOTHYECKYIO TIO3HIHIO,
JIEeMOHCTPHPOBATH
OCO3HAaHHOE MIOBEJICHHE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEN, B TOM YHCIIE

C y4eToM TapMOHM3aLUU
MEKHALIMOHAJIbHBIX

U MEXXPETUTHO3HBIX
OTHOLICHUH, IPUMEHATH
CTaH/IapThl
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

JImaHOCTHEIC PE3YIbTAThI JOJIXKHbBI OTpaxXaTb

B 4acCTu:

— TI'paXIaHCKOIro BOCIIUTAHUA: IIPUHATUC
TPAaAUIUOHHBIX HanmMOHAJIbHBIX,
O6I.HC“I€J'IOB€LIGCKI/IX FYMaHUCTHUYCCKUX H
ACMOKPATUYCCKUX HGHHOCTeﬁ;

— HNAaTPHUOTHYCCKOI'O BOCTIMTAHUA:

OCHHOCTHOC OTHOIICHUC

CUMBOJIAM,  MCTOPUYECKOMY U
Hacleauio, TNaMITHUKAM,
Poccun, goctwkxenussim  Poccum

HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;
MerarnpeameTHble PE3yNbTaThl JAOJKHBI OTPAXKaTh:
pEryiIsSTUBHBIMA

OBnazeHue  yHHBEPCAIBHBIMU
JNEUCTBUSMHU: B) SMOLMOHAIbHBIN
Mpernoaralouil copMUpOBaHHOCTE!
CaMOCO3HaHUsA,  BKJIIOYAIOLIETO
IIOHUMATh CBOE€ HMOLIMOHAIBLHOE
BHJICTh HAINPABICHUS Pa3BUTHUSA

K TOCYyAapCTBCHHBIM

TpaguuuiaM HapOI0B

IPUPOTHOMY]
B Hayke,

HMHTEIIEKT,

CIOCOOHOCTE

COCTOSIHUE,
COOCTBEHHOH]

[IPG1. Bnagenue MeTonaMu J0Ka3aTeNbCTB, alrOPUTMaMH
pelieHus 3aj1a4; yMeHue (OopMyIupoBaTh OIpEesICHUs,
AQKCUOMBI M TEOpEMBbl, NPUMEHSITh WX, IPOBOIMTH
TOKa3aTenbHbIE PacCyKICHUS B X0/ PELICHU 3a/ay;

[1P6G4. VYmenue onepupoBaTb MOHATHAMH:  (QYHKIHS,
HerpepbiBHAass — (YHKLHUSA, [POU3BOAHAs, IepBOOOpa3Hasd,
OTIpEeNIeICHHBI MHTETpaJl; YMEHHUE HaXOJUTh MPOU3BOJIHBIC
HIIEMEHTAPHBIX GyHKLUH, UCTIONb3Ys CIIPaBOYHBIE,
MaTepHaIIbl, MCCIENOBATh B MPOCTEUINNX CIydasx (QyHKIHH
Ha MOHOTOHHOCTh, HaXOAMTb HauOOJbIINE M HAUMEHBIIHE
3HaueHus (yHKUMH; CTPOUTh TIpaUKM MHOTOUIEHOB C
MCIIOJIb30BAaHUEM  amlmapaTa MaTeMaTHYecKOro  aHallu3a;
[TPUMEHSTh MIPOU3BOTHYIO npu pelieHnn 3a1a4
Ha JBIDKEHHE; pellaTh NPaKTHKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJBIINE W HAaWMEHBIINE 3HAYCHWS, HA HaXOXJICHHE
[TyTH, CKOPOCTHU U YCKOPEHHUS;

[1PG6. YMeHue pemats TEKCTOBBIE 33JaYd Pa3HBIX TUIOB (B
TOM YHCJIE Ha MpPOLEHTHI, JOJW W YacTH, Ha JBI)KEHHE,
paboTy, CTOMMOCTb TOBAPOB M YCIYr, HAJIOTH, 3a7audl W3
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AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIMpOBaHMUsI, BKJIFOYAIOLIET O
CaMOKOHTpOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTD 3a CBOE MOBE/ICHUE,

CIIOCOOHOCTH AallTUPOBATHECA K OSMOIHOHAJILHBIM|
U3MCHCHUAM
" INPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHefI MOTHUBALINU, BKJ'IIOLIaI-OIHeﬁ
CTpEMIICHUE K OOCTHXXKCHUIO HLCIHM MW YCIIEXY,
OIITUMMU3M, HMHHUIUATUBHOCTD, YMCHHC

J€MCTBOBATh, UCXOAS U3 CBOUX BO3MOXKHOCTEH;
OMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JApPYTUX, YYUTHIBATh
€ro IpU  OCYLIECTBICHUH  KOMMYHUKALIUU,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HaBBIKOB, BKJIFOUYAIOIIUX
CIOCOOHOCTh BBICTPAauBaTh OTHOLLICHUS C IPYTUMY
JIOJbMH, 3a00TUTHCS, MPOSABIATH HUHTEpEC WU
paspenatb KOHQJIUKTHI

00J1aCTH YIPABICHUS JIMYHBIMU U CEMEHHBIMH (UHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEpPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJayd, HCCIENOBATh IIOJYyYEHHOE
[pelIeHIE U OLEHUBATh PABAONOJ00HOCTh PE3yIbTaTOB;
[IP67. VYmenue  omnepupoBaTh  IOHATHUSAMU:  CpEIHEE
apudmeTnueckoe, MenuaHa, HaWOOJIbIIEe W HAUMCHbBIIEE
3HAUEHUs, pa3Max, JUCIEPCUs, CTAHIAPTHOE OTKJIOHEHUE
UICIOBOTO HaOoOpa; yYMEHHE W3BIIEKaTh, MHTEPIPETUPOBATH
MH(POPMALIUIO, IPEICTABICHHYIO B Ta0/IMLaX, Ha JUarpaMMmax,
rpadukax, OTpakarllyl CBOMCTBA peaJIbHbIX IPOLIECCOB U
SIBJICHUI; MPECTaBIATh MHPOPMALUIO C NOMOIIBIO TAaOIHUIl U
uarpamMM; HCCIIE€I0BaTh CTAaTUCTHMUYECKHUE JIaHHBIE, B TOM|
yKcIe

C TpPUMEHEHHEM TpauyecKuX METOAOB U DIEKTPOHHBIX
CPEICTB;

[IP68. YmeHue omepupoBaTh MOHSATUAMH: CIyYalHBIA OIIBIT|
U clyyaiiHoe cOObITHE, BEPOSITHOCTb CIY4alHOTO COOBITHS;
YMEHHME  BBIUUCISTH BEPOATHOCTb C  HCIIOJIIB30BAaHUEM
rpaduuecKux METOOB; MPUMEHATh (OPMYNbI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (HAaKThl H
(dopMysIBl MpPH pELIEHWH 3a/la4; OLIEHUBATh BEPOSITHOCTH
[pEeaIbHBIX ~ COOBITUH;  3HAKOMCTBO  CO  CIIy4alHbIMY|
BEIMYMHAMHU; YMEHHE MPUBOJUTH NPUMEPBl IPOSBICHUS
3aKOHAa OOJBIIMX YHCEN B MPHUPOJHBIX U OOLIECTBEHHBIX
SIBJIICHUSX;

[1PG14. YMeHue BbIOMpaTh MOAXOASIIUN HM3YyYEHHBIH METOJ
IUIsL pelIeHUs 3aJlauM, paclo3HaBaTh MaTeMaTHUeCKHUe (aKThl
1 MaTeMaTH4YecKHe MOJEIM B MPUPOAHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE;, YMEHHUE MPUBOAMUTH MPUMEPHI
MaTeMaTUYECKUX  OTKPBITMM  POCCUMCKOM UM  MHUPOBOH
MaTeMaTHYECKOW HAYKH

OK 07. CopgeiictBOBaTh
COXPAHEHHUIO OKpYKaroIen
Cpeibl,

JIM4HOCTHBIE pe3ynbTaThl JOJIKHBI
YaCTH: YKOJIOTHYECKOTO BOCIIUTAHUSA:
— AKTHBHOE HENPUSATHUE JIWCTBUH,

oTpakaTh B

[IP61. BnageHme wmeTomamMu J10Ka3aTENbCTB, AJITOPUTMaMH|
pelieHus 3afad; yMeHue (OpMyNIHpOBaTh ONpeAeNeHus,

MMPUHOCAIIHNX

AKCHOMBI n TCOPEMBI, MMPUMCHATH ux, IMPOBOIMTH|
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pecypcocOepeKeHHUIO,

IPUMEHSTh 3HAHU
00 W3MEHEHUH KJIHMMaTa,
IPUHLIMIIBI OepexITMBOTO

pou3BOACTBA, 3(P(HEKTUBHO
JIECTBOBATH
B YUPE3BBIYAIHBIX CUTYAIHIX

BpeJl OKpYXKalolen cpeje;

YMEHHE  TPOTHO3UPOBATH  HEOJIArOMPUSTHEIC
9KOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAECMBbIX|
JIEWCTBUI, IPEIOTBPAILIATh HX;

— pacuIdpeHue OmnbITa ACSITEIHLHOCTH KOJIOTHUYECKOM

HaIlpaBJICHHOCTH;
MeranpenmeTHble pe3ysbTaThl JODKHBI OTPAXKaTh:
OBnanenue YHUBEPCaIbHBIMU y4eOHBIMU

M03HABATEIbHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIICIIOBATEILCKUE JICHCTBHS:

— paspabarbiBaTh IUIAH pelIeHHUs MNpoOJemMbl C

y4EeTOM aHallu3a UMEIOUINXCA MaTepUaIbHbBIX

1 HEMaTEePUATBHBIX PECYPCOB;

OCYILIECTBIISTh 1[eJIeHANPaBICHHbII

MepeHoca CpelcTB H  CIOCOOOB

B ITpo(heCCHOHATBHYIO CPEeNy;

yMeTb IEPEHOCUTh 3HaHHS B I[O3HABATEIbHYIO

Y IPAKTHYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

OBnaseHne  YHUBEPCATBHBIMH  PETYISTHBHBIMA

JEUCTBUSAMMU:

0) CaMOKOHTPOJIb!

— JaBaThb OIIGHKY HOBBIM CHTYaI[UsIM, BHOCHUTH
KOPPEeKTHBBI B JCATEILHOCTH,  OIICHHBATH
COOTBETCTBHUE PE3YNIHTATOB IIENIAM

IIOUCK
JIEUCTBUS

[TOKa3aTenbHbIE PACCYKICHUS B XO/€ PELICHUS 3a/1ay;

[IP64. VYmenuwe omnepupoBaTh MOHATUAMH:  (DYHKIHA,
HenpepbiBHAass — (GYHKLUSA, I[POU3BOAHAs, IepBOOOpa3Hasd,
OTIpeNIeICHHBI MHTErpall; YMEHUE HAaXOJUTh MPOU3BOJIHBIC
HJIEMEHTAPHbBIX GbyHKLUH, UCIIONb3Ys CIIPaBOYHBbIE,
MaTepHalibl; MCCIENIOBAaTh B MPOCTEHIINX CIOydasx (DyHKIUH
Ha MOHOTOHHOCTb, HaXOAMTb HauOOJbIINE M HAUMEHBLINE
3HaYeHUsT (YHKIMIA; CTPOUTH TpadUKd MHOTOUWIEHOB C
MCIIOJIb30BAaHUEM  almapara MaTeMaTHYecKOro  aHallu3a;
PUMEHSTh MIPOU3BOTHYIO npu pereHun 3a1a4
Ha JIBIKEHME; pellaTh MPAKTUKO-OPHUEHTUPOBAHHBIE 3a/laud
Ha HauOOJIbIIME M HAMMEHBIINE 3HAUCHUS, Ha HAXOXKICHHE
yTH, CKOPOCTU U YCKOPEHHUS;

[IP65. Ymenue omnepupoBaTh MOHATUAMU: palMOHAIbHAS
(GyHKIUS, TOKa3arenpHas (QYHKIMS, CTeneHHas (QyHKIN,
morapugmuueckas GyHKIUs, TPUTOHOMETPUYECKUEe (YHKIIUH,
oOpaTHble (YHKLHHU; YMEHHE CTPOUTh I'padUKu H3y4EHHBIX
(GyHKINH, UCTIONB30BaTh IPa(UKH MPH NU3YUYEHUH MPOLIECCOB U
3aBUCUMOCTEH, NpU pelIeHUH 3afady U3 APYruX Y4eOHbIX
MpPEeIMETOB W 3ajad W3 pealbHOW KW3HH, BBIPAXKATh
(hopMysIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

[1PG6. YMeHue pemars TEKCTOBBIE 33JaYd Pa3HbIX TUIOB (B
TOM YHCJIE Ha MpPOLEHTHI, JOJW M YacTH, Ha JBI)KEHHE,
paboTy, CTOMMOCTH TOBApOB W YCIYT, HAJIOTH, 3a7aydl W3
00J1aCTH YNpPaBICHUs JMYHBIMU U CEMEHHBIMH (PUHAHCAMM);
COCTABIIATh BBIPAKCHHS, YpaBHEHHs, HEpPaBEHCTBA M WX
CHCTEMBI TI0 YCJIOBUIO 3a/lauyd, HCCIIEAOBATh IOJIYYEHHOE
peleHne U OLEHUBATh NPaBAONOJOOHOCTh PE3ybTaTOB,;
[IP68. YMmeHue omepupoBaTh MOHATHUAMH: CITyYalHBIA OIIBIT
1 cilyyailHOe COOBITHE, BEPOSTHOCTb CIYYalHOTO COOBITHS;
YMEHHE  BBIUUCISATH  BEPOSTHOCTH C  HCIIOJIB30BaHUEM
rpaduuecKux MeETOJIOB; HPUMEHATH (OPMYIBI CIOXKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (AaKThl H

(I)OpMyJIBI npu pemcHHUU 3aJja4; OLCHUBATL BCPOATHOCTH
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[peabHbIX COOBITHI]; 3HAaKOMCTBO|
CO CIyyallHbIMHM BEJIMYMHAMM;, YMEHUE IPUBOJUTH IPUMEpPHI
[POSIBJIEHUS]  3aKOHA  OOJbIIMX YUCe B  HPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[IP69. Ymenue omepupoBaTh IMOHATUSIMH: TOYKa, MpsMasi,
[1JI0CKOCTb, IIPOCTPAHCTBO, IBYTpaHHbIN yroii,
CKpELIMBAIOIHECS npsiMbIe, napajIelIbHOCTh y
[IEpPIEHIUKYJIAPHOCTh IPSIMBIX U IJIOCKOCTEH, Yrojl MEXIYl
NPSAMBIMU, YTOJ MEXIY HPSAMOH M IIOCKOCTBIO, YTOJI MEXIY|
[UIOCKOCTSIMH, pPacCTOSHME OT TOYKM JO IUIOCKOCTH,
paccTosHUE  MEXIy  INPSIMBIMH,  DPAacCTOSHHE  MEXIY|
[UIOCKOCTSIMM; YMEHHE HCIIOJIb30BAaTh IPU PELICHUM 3ahay
N3ydyeHHble (AaKTbl W TEOpeMbl IUIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

[IP610. YMmeHue omepupoBaTh MOHATHSAMU: MHOI'OI'DAaHHUK,
CeUeHHWE MHOIOIpaHHMKA, KyO, NapajuleJenunen, mpusma,
nupamuzia, ¢Gurypa M IHOBEPXHOCTb BpallleHHs, LHUIMHID,
KOHYC, 1ap, cdepa, cedeHust (GUrypsl BpalleHUs], TUIOCKOCTb,
Kacatomiasicss  chepbl, LWIMHApPA, KOHycCa,  IUIOLIA/b
[MOBEPXHOCTH MUPAMMJIbl, MPU3MbI, KOHyca, LWJIMHJpA,
wiomanab  cheppl, od6beM  Kyba,  NPSAMOYTOJIHHOTO
Mapajuiesienuneaa, MupaMuibl, MPU3MbI, LUJIUHApA, KOHYCA,
1apa; yMeHHe H300pa)kaTb MHOTOTPAHHUKU U IMOBEPXHOCTH
BpallleHUs, UX CEYEHHS OT PYKH, C MOMOILIBIO YEePTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;  yYMEHHE
pacrio3HaBaThb ~ CHMMETPHIO B  IPOCTPAHCTBE; YMEHHE]
[pacrio3HaBaTh NPaBUIbHbIE MHOIOTPAHHUKH;

[IP611 VYmeHue omepupoBaTh MOHITUSAMHU: JBH)KEHHUE
B IMpOCTPAHCTBE, MOJOOHBIE QUIYpbl B IPOCTPAHCTBE;
MCIIOJIB30BAaTh  OTHOLIEHHWE IUIOIIAAECH TOBEPXHOCTEN W
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHUH 33]1aY;

[IP612. VYMeHue BBIYHCIATH TI'E€OMETPUYECKHUE BEIMUYHUHBI
(mvMHA, yrojd, TUIONIaab, O0BEM, IUIOMIAIL IMOBEPXHOCTH),
MCTIOJIBb3Ysl N3yUEHHbIE (POPMYIIBI U METOJIBI,
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[IP613. YMeHue omepupoBaTh MOHATHUSMHU: IPAMOYTOJIbHAS
CUCTEMAa  KOOpJAMHAT,  KOOpPAMHATBHI  TOYKH,  BEKTOD,
KOOPJMHAThl BEKTOPA, CKASIPHOE MPOU3BEIECHHE, YTOJI MEXKY|
BEKTOpaMM, CyMMa BEKTOPOB, IPOM3BEACHHE BEKTOpa HA|
UMCIO; HAXOOUThb C IIOMOIIBIO HM3YYEHHBIX  (OpMYI
KOOpAMHATBl CEPEIUHbl OTPE3KA, PACCTOSIHUE MEXAY IBYMs
TOYKaAMU;

[1P614. YMenue BbIOMpaTh MOIXOAAIIMA H3YyYEHHBIH METON
Ui pellleHus 3a7jauy, paclo3HaBaTh MaTeMaTHYecKue (haKThl
1 MaTeMaTUYeCKHUE MOJEIU B MPUPOAHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI
MaTEMaTUYECKUX  OTKPBITUA  POCCHMCKOM M MHPOBOU

MaTeMaTHYECKOM HAayKHN

[IK 1.7. Ananu3upoBaTh KOHKPETHbIE IPOU3BEACHUSI TEATPAILHOIO UCKYCCTBA.

1K 1.8. Ananu3upoBaTh XyJ105K€CTBEHHBIH MPOLIECC BO BpeMs pabOTHI MO CO3AAHUIO CIIEKTAKIIA.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM IUCIAILINHBI

2.1. O6beM yueOHOI TUCHUNIMHBI M BH/IbI Y4e0HOIH padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl

y4eOHOH THCHMILINHBI 8

B.T.4. B GopMe NPaKTHYECKOH MOJATOTOBKH

OCHOBHOE coJiepKaHue

IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE

coaepxaHme:

(coaep:kaHue MPUKJIATHOTO MOIYJISA)

TEOpPETHUECKOe 00yueHue

MPaKTUYECKHUE 3aHATUS

MuauBuyanbHbIN POEKT €CTb
CamocmosmenvHas paboma 6 pamkax
06pazoeamenbHoll npozpammol
niaHupyemcs 0bpazosamenvHol

CamocrosiTesibHAas padoTa

opeanuzayueu 8  COOMBEMCMBUU  C
mpeboganuamu DPI'OC CIIO & npedenax
obvema  yuebHOU OUCYUNTIUHDBI 8
Konuuecmee uacog (he oOonee 30%),
HeoOX00UMOM O/l BbINOJIHEHUS. 3A0AHULL
CamocmosimenbHoll pabomol
obyuarowuxcs, npeodyCMOmpeHHbIX
MeMaAmuyeckum NiaHoM U COOEPACAHUEM
VueOHOU OUCYUNTUHBL

IpomexkyTounasi arrecTanust (3K3amMeH),
2 cemecmp




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

Conep:kanue y4eOHOT0 MaTepuaa

HaumenoBanue pa3jaesioB O0bem | Dopmupyembie
" Tem (ocHOBHOe 1 NPO(ecCHOHAIBLHO Ppl/leHTI/IPOBaHHOC), wacoB | KoMNeTeHIH
NPAKTHYECKHE 3AaHATHS, NPUKJIAJTHON MOAYJIb (IIPH HAJIMYHH)
1 2 3 4
OcHoBHOe€ coJepKaHue
Pasznea 1. [loBropeHune kKypca MaTeMaTHKH OCHOBHOM IIKOJIbI 8
Tema 1.1. Coaepxxanue yueOHOIo MaTepuaJa 1
Lenb u 3anaun mateMaTuky | Llenp u 3a7aun MaTeMaTUKU [IPU OCBOCHUU CHEIMAIbHOCTH. ba3oBble 3HaHUS U yMEHUS
[IpA OCBOCHUU [0 MaTeMaThKe B MPO(EeCCHOHATBFHOW W B MOBCEAHEBHOH AEATEIBHOCTH. MHOXKECTBO,
CIELIMAJIBHOCTH. ornepauuu Haja MHOXecTBaMHu. [luarpammel Ditniepa—Benna. Vcnonb3oBanue TeOpeTUKO-
MHokecTBa U JIOTHKa MHOKECTBEHHOI'0 ~ammapaTta sl OINHCaHUs pEabHbIX IPOLIECCOB M SIBICHUNU B
npoeCCHOHATIBHON JESTENbHOCTH, IpPU pEIIeHUH 337ad U3 JPYTuX JAUCLUILIUH.
Onpenenenue, Teopema, CIEICTBHE, 10KA3aTEIbCTBO
Tema 1.2. Coaep:xanue yue0HOro MaTepHaJia 1
Yucna 1 BBIYUCIICHUS Hatypanbnble n nensie uucna. IlpusnHaku nenumoctu 1enbix yucen. PanuoHanbHbIE
yricia. OOBIKHOBEHHBIE U JECATUYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEYHBIE TIEPHOANYECKIE
npobu. ApudpMmeTHueckue OmNepaluy C paluOHAIbHBIMU 4YHCIaMH, NpeoOpa3zoBaHUs OK 01, OK 02,
YUCIJIOBBIX BBIpaK€HUH. [leficTBUTENbHBIE YKcia. PanMoHalbHBIE W MppalMOHAIbHbIE OK 03, OK 04,
yucia. Apudmernyeckue ornepanuu C JeUCTBUTENbHBIMU uMciamMu. [lpubnnxénnbie OK 05, OK 06
BBIUNCJICHMS], TPaBUJIa OKPYTJICHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN OK 07,
Tema 1.3 Copepxanue yueOHOIro MaTepuasa 2 HK 1.7, 1IK 1.8
Toxnecrsa u ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHs.
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. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/lep:KaHHe (Colep:KaHue MPHUKJIATHOIO 1




[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
¢yHKH. O0JAacTh ONPENeICHHUS] U MHOXKECTBO 3HaueHWH QyHkmmu. Hymm QyHKmmm.
[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—OM CTEIEHMU. KOPHSIMU N—OU CTENEHH.
Tema 2.2 Conep:xanue yueOHOTro MaTepHaJia 2
Crenenn. CtanaapTHas Crenensb ¢ nenbiM nokazateneM. CtannapTHast Gpopma 3anucu JeHCTBUTEIBLHOTO YHCIA. OK 01, OK 02,
dhopma 3anucu Hcnonp3oBanne moaxoismiel (popMbl 3alucH JEUCTBUTEIBHBIX YHUCEN JJIS pPEerIeHUs OK 03, OK 05,
JIEMCTBUTEIILHOIO YHCIIa MpaKkTUYECKUX 3aJad W MpeJcTaBleHus JAaHHbIX. CTeneHb C  palMOHAIBHBIM OK 06, OK 07
nokazareneM. CpoiicTBa crenenu. [IpeoOpazoBanue BhIpakeHUM, COAEPKALIUX CTEIICHU K 1.7, 11K 1.8
C pallMOHAJILHBIM MTOKa3aTelIeM
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 2
Crenennas QyHKIUSA CrenenHast QyHKIMS C HATypaJbHBIM U IIENIBIM TOKa3zareneMm. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauK KOpHSI N-Oi CTENEeHH
Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJia 4
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HppaunonaibHbie
ypaBHEHUS U HEPABEHCTBA

Pemennie nppalinoHanbHBIX ypaBHEHUI U HEPABEHCTB

Tema 2.5.
ITokasarenbHble ypaBHEHUs
U HEpaBEeHCTBA

Conep:kanue y4eOHOT0 MaTepuaJia

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

Tema 2.6. Conep:kanue y4eOHOT0 MaTepuaJia

Jlorapu¢m uncna. Coiicta | Jlorapupm uucna. JlecaTuuHble W HaTypajbHble Jjorapudmel. IIpeobpazoBaHue
norapudmon BBIPQXECHHI, COIepXKaluX Jorapu@msl

Tema 2.7. Coaep:xanue yueOHOTr0 MaTepHaJia

ITokasaTenbHas u [TokazarenpHass u sorapudpmuyeckas (QyHKIUM, WX CBOMCTBA W  TpaduKH.
JorapupmMuIecKas Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA

GbyHKIIUYU, YpaBHEHHUS,

HEpaBEHCTBA

Tema 2.8. IIpodeccuoHaIbLHO OpPHMEHTHPOBAHHOE coAep:KaHHe (coAep:KaHHe NPHUKJIATHOIO

Jlorapudmsl B mpupoe
Y TCXHUKE

MOYJIs1)

[Tpumenenune norapudma. Mcropust pazsutust MmareMaTuku. Jlorapudmudeckas crimpaib
B npupojsie. Ee maremarnyeckue cpoiictBa. Vcnonb3zoBaHue rpaukoB (QYyHKIMHA JUIs
HCCJIEIOBAHMS IIPOLIECCOB U 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT IIPU PELICHUH 3a/1a4 U3
pa3IMYHbIX 00J1aCTe HAYKU U pealibHOM KHU3HU

Tema 2.9.

IIpuMeHeHnEe ypaBHEHUH,
CUCTEM M HEPABEHCTB K
pELICHUIO 3a1a4

Conep:xanue yueOHOTro MaTepHaJia

Hcnonb3oBanue rpagukoB (YHKUUH Ui pelIeHHs YpaBHEHUH U JMHEHHBIX CHCTEM.
[IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHI0 MaTeMaTHYECKHX 3a]ad U
3a]a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU

Kountposbnas padora no paznemny 2

Pa3nea 3 IlpsiMble M JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI H BEKTOPHI B IPOCTPAHCTBE

Tema 3.1.

Conep:xanue yueOHOTro MaTepHaJia

IToBropenue nnanuMeTpuu. | OcHOBHBIE (GUTYpBI, (GakTel W TeopeMbl IuraHuMeTpur. OCHOBHBIE TOHSATHS

OcHOBHBIE IOHATHUS | cTepeoMeTpur.  Touka, mpsMas, IUIOCKOCTh, HpocTpaHcTBO. [loHstne 00

CTEpPEOMETPUH AKCMOMATHYECKOM MTOCTPOSHUH CTEPEOMETPHHU: aKCHOMBI CTEPEOMETPHH U CIIECICTBHS W3
HUX

Tema 3.2. Copnepxxanue yueOHOro MaTepuaJa

OK 01, OK 02,
OK 03, OK 05,
OK 07,IIK 1.7.,
K 1.8

23



[Ipsimble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamnenpHOCTb MPSMBIX,
IIPSIMOM U IUIOCKOCTH,

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIONINECS, TapAIIICIIBHBIE U
cKpemuBaromuecs npsmMslie. [lapamienbHOCTh NPAMBIX U IUIOCKOCTEW B IPOCTPAHCTBE:
napajuleJbHble  MpsMbIE B IPOCTPAHCTBE, MNAPALIEIBHOCTb  TPEX  MPAMBIX,
[apaJUIEIIbHOCTh IIPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBICHHBIMU CTOPOHAMH, YIroJl

IJIOCKOCTEN MEXIy IpsAMBIMH B IIpOCTpaHCTBE. IlapayielbHOCTh IIJIOCKOCTEH: IapalleiIbHbIC
IJIOCKOCTH, CBOMCTBA MAapauIeNIbHBIX IUIOCKOCTed. IIpocreimine IpoCTpaHCTBEHHbIE
(GUrypsl Ha MJIOCKOCTU: TETpa3p, KyO, MapajuiesenuIes, HOCTpPOCHUE CeUeHHUH

Tema 3.3. Coaep:xanue yueOHOTo MaTepHaJia

[lepneH IUKYISAPHOCTD [lepneHUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: NEPHEHAMUKYJSPHbIE IMpsIMbIE B

MIPSIMBIX IIPOCTPAHCTBE, NPSMbIE NApAIEIbHbIE U INEPIECHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK

U IJIOCKOCTEN

NEPIEeHIUKYIIPHOCTH MPSAMOM U IJIOCKOCTH, T€opeMa O HPSIMON MepHeHAUKYISIPHOI
IJIOCKOCTH

Tema 3.4.
VYTubl MEXTY TIPSIMBIMHU
U IUIOCKOCTSAMHA

Coaep:xxanue yueOHOro MaTepHaJia

VYrnel B NOpPOCTPAHCTBE: Yrojl MEXAY IPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIA YIOJI,
JUHEMHBIA yroj ABYIpaHHOro yria. [lepneHauKkynsp M HaKJIOHHBIE: PACCTOSHUE OT
TOYKH IO TUIOCKOCTH, PAcCTOSIHHE OT MPSIMOM J0 IJIOCKOCTH, MPOEKIHs (UTyphl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NPU3HAK IMEPIEHAMUKYISPHOCTH NBYX
m10ckocTel. Teopema 0 TpEX NepueHUKYIsIpax

Tema 3.5.
Koopannatsl u BEKTOpBI
B IPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepHaJia

Bexktop Ha muockocty u B mpocTpaHcTBe. ClOXKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BekTOopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamrenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJ ACUCTBUHN ¢ BeKTOpaMu. IIpsMoyronbHas cucteMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunartse! Bekropa. [IpocTeiimme 3a1auym B KOOpAWHATAX. YTOJ MEKIY BEKTOpPaMHU.
CkansipHOE TNpPOM3BEACHHE BEKTOPOB. BplunciieHHE yIIOB MEXIAYy MNPSMBIMH U
II0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METO IPY PEIIEHUH T'€OMETPUYECKUX 3a7a4

Tema 3.6.
[IpsiMble U TIOCKOCTH
B HpaKTquCKI/IX 3aaadyax

IIpodeccrnonaibHO OpHEHTHPOBAHHOE COJePKaHUE (COAepPKAHUE TPUKIIATHOTO
MOYJIs1)

PacnonoskeHne mpsMBIX W TUIOCKOCTEH B OKpYy)KarolleM Mupe (mpupoje, UCKYCCTBE,
apXUTEKTYypE, TEXHUKE). PellieHne npakTHKO-OpUEeHTUPOBAaHHBIX 3a7a4

Tema 3.7.

Coaep:xanue yueOHOro MaTepHaJia
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Pemenue 3agau. [Ipsimbie
Y TJIOCKOCTH, KOOPAUHATHI
1 BEKTOp

Pemenne 3a1a4 Ha HaXOKAEHNE T€OMETPUYECKUX BEITMUUH C MCIIOJIb30BAaHUEM arapaTa
BEKTOPHON aJireOpbl

KonTpoasHnas pabdora 1o pazneny 3

Pazaen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuueckue pyHKIUH 6
Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia 1
OCHOBBI TPUTOHOMETPUU Cunyc, KOCHHYC ¥ TAaHTEHC YMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCUHYC, apKTaHTCHC
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckass  OKpPYXHOCTb, ornpezeneHue
TPUTOHOMETPHUYECKUX (DYHKIUH YHUCIOBOTO apryMEHTa
Tema 4.2. Conep:kanue y4eOHOT0 MaTepHuaJia 1
OcHOBHBIE [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE
TPUTOHOMETPUYECKHE bopmybl
TOXKJIECTBA
Tewma 4.3. Coaep:xanue yueOHOTro MaTepHuaJia 1
Tpuronomerpuyeckue Oyuknus. [lepuoanueckue pynkuuu. Tpuronomerpuyeckue QyHKIUU, UX CBOMCTBA H
(byHKINHU, UX CBOMCTBA U rpaduku
rpaduku
Tema 4.4. Coaep:xanue yueOHOTo MaTepHaJia 1 OK 01. OK 02
Tpuronomerpuyeckue Pemenne  TpuroHomerpuueckux — ypaBHeHuHH. [Ipumepbl  TPUTOHOMETPUYECKUX OK 03: OK 0 4:
yYpaBHEHUS M HEPABEHCTBA | HEPABEHCTB OK 05, OK 06
Tema 4.5. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE CO/AepKaHHEe (COAepPKAHHE NPHKJIATHOIO 1 K 1.7.. TIK 1.8
Hcnonbs3oBanue MOLyJist) S '
TPUTOHOMETPHH B [TpoBeneHue NMpakTUYECKUX pacyeToB Mo (opMyinaM TpUroHOMeTpuu. VMcrmonb3oBaHue
npodeccroHanbHOM cepe | rpadukoB  (QYHKIMH U MCCICIOBAHUS MPOLECCOB W 3aBUCUMOCTEH, KOTOpBIE
BO3HHUKAIOT NPH PELICHUHU 3aJa4y U3 IPYTUX YUeOHBIX JTUCIMIUIMH U pealbHON XKU3HH
Tema 4.6. Conep:xanue yueOHOTro MaTepHaJia 1
Pemenue 3anau Tpuronomerpudeckue GyHKINHU, TOXKJIECTBA U YPABHEHUS
TPUTOHOMETPUH Kontpoasnas padora no pazneny 4
Pasznen S. MHOrOrpaHHMKHM M TeJ1a BpallleHUs 10 OK 01. OK 02
Tema 5.1. Copepxanue y4eOHOIo MaTepuaJa 2 OK 0 5’ OK 0 6’
MHororpaHHUKH [ToHATHE MHOTOTpAaHHHWKA, OCHOBHBIC JJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIIbIE W OK 07’ K 1.7
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpuzma: n-yroiapHas K l.é o

npusMa; rpaHid 1 OCHOBAHUA NIPU3MBI; IIpsAMas U HAKIIOHHAA IIPHU3MBbI; OOKOBas M IOJIHAS
IMOBCPXHOCTL IMPU3MBI. Hapannenennnez(, HpﬂMOYTOJIBHBIfI Hnapajjiejacnuica " cro
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CBOMCTBA. HI/IpaMI/I,Z[aZ Nn-yrojbHasa nupamuaa, rpadHd 1 OCHOBAHHE IMUpPaMUIbI; OoKoOBas
N TIOJIHask MOBCPXHOCTb NHUPAMHUABI; NpaBUJIbHAd H yCG‘IéHHaSI nmupamMua. DIEeMEHTEI
MMPpU3MbI U ITUPAMHUIBI. Brrancnenue 3neMeHTOB MHOTI'OI'PaHHHUKOB: pe6pa, JuaroHaliu,

YTJIbI

Tema 5.2.
IIpaBunbpHBIE
MHOT'OTPaHHHKHU.

[Tnomans IIOBEPXHOCTHU

MHOI'OI'PaHHUKOB

Conep:kanue y4eOHOT0 MaTepuaJia

[TpaBuiibHbIE MHOI'OIPAHHUKM: IOHSATHE IPABUIBHOTO MHOIOTPAHHUKA; IMpaBUIIbHAs
IIpU3Ma ¥ IPaBWIbHAS NUPAMMJIA; [TPaBUIIbHAS TPEYroJbHAs NMUPAMMIA U NPABUIbHBIN
TeTpa’ip; KyO. IIpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, TOJEKadIp U
ukocasap u Ap. CedeHus npusmbl U nupamuiabl. [lnomane G0KOBOM MOBEPXHOCTH U
IIOJIHOM TNOBEPXHOCTU MPSAMOM NPHU3MBI, IUIOIIAJAb OCHOBAHUM, TeopeMa O OOKOBOM
HOBEPXHOCTU MpsMON mnpu3Mbl. Ilmomans OOKOBONH MOBEPXHOCTH U IMOBEPXHOCTH
IPAaBWIBHOM NHpaMuibl, TeOpemMa O IUIoU[aad OOKOBOW IOBEPXHOCTHU YCEUEHHOU
IUPAMHUIBI

Tema 5.3.
Tena BpamieHus

Coaep:xanue yueOHOTo MaTepHaJia

[{unuaapuyeckas MOBEPXHOCTb, OOpa3ymoollue IWIMHIPHUYECKONH TMOBEPXHOCTH, OCh
LHWIMHIpUYECKON noBepxHocTU. LlunuHap: ocHoBaHUS U OOKOBasi IOBEPXHOCTH,
oOpa3ymomas ¥ OCb, IUIOMIaAhr OOKOBOW M TONHOW ToBepxHOCTH. KoHMueckas
MOBEPXHOCTh, O0pa3yrolue KOHMYECKOH MOBEPXHOCTH, OChb M BEpPLIMHA KOHUYECKOU
nosepxHocTu. KoHyc: ocHOBaHMe M BepllInHa, oOpa3yromias U 0Ch, IUIOMIAs OOKOBOH U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC: OO0pas3ylollue M BbICOTA, OCHOBAaHUS H
OokoBas noBepxHocTh. Cdepa u map: HeHTp, paanyc, AMaMeTp, TUIOIIA(b TOBEPXHOCTH
cdepsl. B3zaumHoe pacnosnoxkeHue cheppl M IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K
chepe, miomanb chepsl. M3o0pakeHue Ten BpalleHHs Ha IJIOCKOCTH. Pa3BépTka
LWIMH]Ipa U KOHYyca

Tema 5.4.
OO0BEMEI u
MOBEPXHOCTEH Tel

jonmiaau

Coaep:xanue yueOHOIro MaTepHaJia

[TonsiTue 06 00BEME Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema
00 00bEMe MPSAMOYTOJILHOTO MapajiesIenunesia U CIeACTBHS U3 He€. 00beM MUpaMuIbl U
npusMbl. O0bEM MIMHAPA, KoHyca. O0bEM mapa u miomanb cgepsl. [logo6HbIE Tena B
npoctpaHcTBe. COOTHOIIEHUSI MEXY IIIOIMIAIMH IIOBEPXHOCTEH, 00bEMaMu MOT0O0OHBIX
ten. CedeHus: mumHApa (MapauiellbHO W MEPIEHAUKYISIPHO OCH), CEYEeHHUs KOHyca
(mapajuielbHOE OCHOBaHHMIO U TPOXOJINEe 4Yepe3 BEpIIMHY), CEYeHHs Iapa.
MHororpaHHuK, ONUCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WM B
TEJIO BpAIllEHUs

Tema 5.5.

IIpodeccnonaibHO OPHEHTHPOBAHHOE CoO/iepKaHMe (Colaep:KaHue NPHKJIATHOTO
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JIBrKeHue B IPOCTPAHCTBE. | MOAYJIA)
Ceuenuss u komOuHanuu | CUMMETpPUSI B MPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, HPSMOM, MIIOCKOCTH.
IPOCTPAaHCTBEHHBIX QUIYp | DJeMeHTh ~ CHMMETPHMM B  HHpaMUIax,  MapajulelielHNeaax,  MPaBHIbHBIX
B npo(eCCHOHANBHBIX | MHOTOrpaHHHKaX. CHUMMETpHs B MpPUPOJC, apXHUTEKType, TEXHHKE, B OBITY, B
3a1a4ax npodeccun. Mcnonp3oBaHuWe JBUKEHUH B NPOCTPAHCTBE IPU pEIIEHUM 3ajad.
[TocTpoeHue cedeHnii MHOTOTPAHHHUKOB U Tell BpamieHusi. Merox cienoB. KomOunamus
TeJI BpallleHUs: U MHOTOI'paHHHUKOB. Vcnosibp3oBaHue KOMOMHALMN MHOIOIPaHHHUKOB U
TEJ BpallleHUsI B IPAKTUKO-OPUEHTUPOBAHHBIX 331a4ax
Tema 5.6. Conep:kanue y4eOHOT0 MaTepuaJia 2
Pemenue 3anay. Boruncnenue BenuuuH (AiauHa, yroia, 00beM, IUIOL[alb TOBEPXHOCTH) FEOMETPUUECKUX
MHOrorpaHHuKy 4 Tena buryp, wucnonb3ys usydeHHole ¢GopMynsl U Metonbl. [locTpoenue ceuyeHwmit
BpallleHUs MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHHE (BBIHOCHBIX) IUIOCKUX YEpPTEKEH W3
PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y
KonTpoJsbHnas padora no paszgeny 5
Pa3nea 6. [IpousBognas u nepsoodpa3Hasi pyHkuuu 18
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia 2
MOHOTOHHOCTbH U [IpoMe)XyTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKIHH.
HKCTPEMYMBI (DYHKIUH. HauOonpiiee 1 HaumMeHblee 3HaUeHNUEe (PYHKLIUU HAa IPOMEKYTKE
Touknu skcTpemyma
Tema 6.2. Copepxanue yueOHOIro MaTepuaJa 2 OK 01. OK 02
[lonsiTHE HEnpepBIBHOCTH HenpepsiBable pyHKIIMU. MeTon HHTEPBAIOB /7Sl pELIEHHs] HEPAaBEHCTB OK 03’ OK 0 4’
) )
gf;;go 1:[6“’;‘ OK 07, TIK 1.7,
K 1.8
Tema 6.3. Copepxanue yueOHOIro MaTepuaJa 2
[IpousBogHasi. [TpousBognas ¢Qynkuuu. ['eomerpuueckuid U (U3HUECKUH CMBICT IPOU3BOJHOM.
I'eomeTprueckuii u [Tpou3BoHbIE 31eMeHTapHBIX (QyHKIMH. DOpMyIIbl HAXOXKAECHUS TPOU3BOAHON CYMMBI,
(bu3nyecKuil CMbICT MPOU3BEIEHUS U YaCTHOTO (PYHKIMMI
IIPOU3BOJTHOM
Tema 6.4. Conep:xanue yueOHOTo MaTepHaJia 2
MOHOTOHHOCTH (DYHKITHH. [IpuMeHeHHe TPOM3BOJHOW K HUCCIEAOBAaHHIO (YHKUMH Ha MOHOTOHHOCTh H
Touku 3xcTpEeMyma DKCTPEMYMBI
Tema 6.5. Copnepxxanue yueOHOro MaTepuaJa 2
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HauOoisiee u
HaUuMEHbIIIEES 3HAUECHUSA

HaxoxxneHue HauOONIBIIEr0O M HAaUMEHbBLIEr0 3HAuYeHUs (YHKLUUMUM Ha OTpe3Ke.
IIpuMeHeHrne NPOU3BOMHOM I HAXOXKACHUS HAWIy4dlIero PEIICHHWs B IPUKIIATIHBIX

byHKIHH 3a/1auax, JiyIsl OMPEeEICHUs] CKOPOCTH MPoIiecca, 3aaHHOr0 GopMyIIon Wik TpaduKomM
Tema 6.6. IIpodeccnonaibHO OpPHEHTHPOBAHHOE COAepP:KaAHUE (CoaepkaHHe MPHUKJIATHOIO
Haxoxnenue MO/1YJIfA)

ONTUMAJILHOTO Pe3yJIbTaTa C
MTOMOIIIBIO TTPOU3BOHON

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.
[IpuMeHeHre TPOU3BOAHOU
1 TIepBO0Opa3HON PyHKIIMH

Coaep:xanue yue0HOro MaTepHaJia

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.
[IpencraBnenue n1aHHBIX
" OIINCATCJIbHAsjA CTaAaTUCTHUKA

Conep:xanue yueOHOTro MaTepHaJia

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.
CrnyyaitHbie COOBITHS.
Omneparuu HaJ COOBITHUSIMU

Conep:xanue yueOHOTro MaTepHaJia

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: TIepecedyeHue, 00beIMHEHHE, TIPOTUBOMNOI0KHbBIE COOBITHSI.
Huarpammbl  Ditnepa. DopMyna CIOXKEHHS BEpPOSTHOCTEH. YCIIOBHAasT BEPOSITHOCTb.
YMHOXkeHue BeposTHOCTER. JlepeBo ciydaliHOro skcnepumenta. dopmyia IMOIHOU
BeposaTHOCTH. HezaBucumMble coObITUS

Tema 7.3.

IIpodeccnonaibHO OpPHEHTHPOBAHHOE CO/epKaHHMe (CoAep:KaHUe NPHUKJIATHOTO

BepositHOCTE B

MO/1YJIfA)

OK 01, OK 02,
OK 03, OK 04

OK 06,

K 1.7, TIK 1.8
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npodeccrnoHalIbHbBIX

[lepBuunas oOpa®oTka cTaTUCTHYECKUX HaHHBIX. ['paduyeckoe uX MpeacTaBiIcHHE.

3a1a4ax HaxoxneHne cpeqHUX XapaKTepHCTUK, HaOdromaeMbix NaHHBIX. OlEHKa BEpOSTHOCTH
cOOBITUS B IPO(ECCUOHATBHON EATEIBHOCTH, pelleHue Npo(ecCHOHANBHBIX 3a7ad Ha
BEPOSTHOCTh COOBITHSI, NPUMEHEHHE CTAaTHCTUYECKUX METOJOB JJIsl  PELICHHS
npo¢eCCHOHATIBHBIX 33]a4

Tema 7.4. Copnepxxanue yueOHOIro MaTepuasa

OEeMEHTBI KOM6I/IHaTOpI/IKI/I

KomOunartopHoe npasuiio ymHoxkeHus. [lepecranoBku u gaxtopuan. Yucno coueranuil.
Tpeyronpauk [Tackans. @opmyna 6unoma HeroToHa

Tema 7.5.
Cepun mociienoBaTEIbHBIX
HUCIIBITAaHUN

Conep:kanue y4eOHOT0 MaTepuaJia

bunapHblli ciydaliHbIii oOmNBIT (MCHBITaHHME), ycnex U Heynada. HesaBucumele
ucnelTanus. Cepust HE3aBUCUMBIX MCIIBITAHUN 110 niepBoro ycrnexa. Cepusi He3aBUCHUMBbIX
vcnbITaHu bepHymn

Tema 7.6.

Crnydaiinble BETUYUHBI U
pacnpeseneHus.
MaremaTtnueckoe
OKUJaHHEe CIy4YailHOU
BEJTMYHUHBI

Coaep:xxanue yueOHOro MaTepHaJia

Cnyuaiinas BenmuuHa. PacnpeneneHue BeposTHOcTeH. [lmarpamma pacnpeneseHusl.
[Tpumepsl pacnpezesneHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

YucnoBble XapaKTEpPUCTHKH CIy4yalHbIX BEJIMYMH: MaTeMaTHYeCKOoe OXKHUJaHHUE,
JUCIepCuss U CTaHJApTHOE OTKJIOHEHHWE. llpumepbl NpUMEHEHHs] MaTeMaTUYECKOTro
OKUJaHUsA, B TOM YHCIE B 3aJayaX M3 IOBCEIHEBHOW >XM3HU. MaTeMmaTuueckoe
OXKujaHue OuHapHOW ciydyailHOW BeNMYMHBI. MaTeMaTHUecKoe OXXHUIaHUE CYMMBI
CIIy4aiHbIX BeIMYMH. MaTemaTtuyeckoe OKUJaHHE U JUCIEepPCUsi T€OMETPUYECKOro U
OMHOMMAJILHOTO pacrpeaeaeHui

Tema 7.7.

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

Coaep:xanue yue0HOro MaTepHaJia

3aKoH OONBIINX YHCE U €T0 PoJib B HayKe, MpUpoze U oduiecTBe. BeIOOpOUHBIN MeTOA
uccienoBanuil. IlpuMepsl HeNpepbIBHBIX CilydallHBIX BeMW4MH. [loHATHE O MIIOTHOCTH
pacnpeneneHus. 3anadd, NPUBOJAIIME K HOpPMaJbHOMY pacnpeneneHuto. [lonsrue o
HOPMaJIbHOM paclpefeIeHuN

KonTpoJsbHas pabora no temam pasaena /

CamocrosiTesbHast padoTa

— TIPEICTaBICHUE TEOMETPUUYECKUX MOCIICH;

— mpopaboTKa MaTepHala 1o KOHCHEKTY JIEKLIUH;

— pelleHne FeOMETPUYECKUX 3a/1a4 110 U3YYEHHOH TEME;
— penieHrue UpPaluOHAIBHBIX YPABHEHUI;

— PpelLIeHne MTOKa3aTeNbHbIX YPABHEHUI;

— PpelLIeHHe MTOKA3aTENbHBIX HEPABEHCTB;
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— pernieHue JorapuGMUUECKUX YpaBHEHHI;

— perieHue JorapuGMUIECKUX HEPABEHCTB;

— mnpeoOpa3oBaHNe TPUTOHOMETPHUUECKHUX BbIPAKECHHUIA;
— pelIieHue TPUrOHOMETPUUYECKUX YPaBHEHHUI;

— BBIYHCIICHUE MPOU3BOAHBIX (PYHKIUH.

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: 6a30BbIi M yrinyOneHHbId ypoBHU: yueOHUK / JI.C. AtaHacsH u ap. — 6-e usz., crep. —
Mocksa: Ilpocsemenne, 2023. — 288 c¢. — |ISBN 978-5-09-103606-0. - Tekct:
HENOCPECTBEHHBIH.

2. Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOTO aHamm3a, reomerpus. ['eomerpms: 10-11
KJacchl: 6a30BbIi U yriyOnaeHHbl ypoBHU: yueOHuk / JI.C. AtanacsH [u ap.]. — 11-e u3zn., crep.
— Mocksa: [Ipocsemenne, 2023. — 288 ¢. — TekcT: HeNMOCPeACTBEHHBIM.

3. Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOro aHalu3a, reomerpus. Anrebpa W Hadaia
MaTemMaTruyeckoro aHaimsa: 10 kiacc: ydeOHUK [l oOmieoOpa3oBar. yuypekJaeHHUil: 0a30BbI 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: yueOHUK aisi oOuieoOpas3oBar. yupekJeHui: 0a3oBbI U
yrinyoneHHsiii ypoau: B 2 yactax. Y.2 / A.I. Mopakosuu u ap. — 1l-e u3zg. — Mocksa:
Muemo3suna, 2022. —- 264 ¢. — ISBN 978-5-346-04824-4. — TexkcT: HENMOCPEICTBEHHBIH.

5. Mopakosuu, A.I'. Maremaruka: anarebpa M Hayajla MaTeMaTHYECKOro aHaiu3a, IeOMeTpusl.
Anrebpa W Hayasa MaTemMaTudeckoro anammza: 10 kiacc: ydeOHUK s oOmieoOpas3oBar.
yupexaeHui: 06a30BbIii M yriayOneHHbI ypoBHH: B 2 wactsax. Y.l / A.I'. Mopaxosuu, I1.B.
CemenoB. — 11-e u3g. — Mocksa: Muemosnna, 2022. — 455 ¢. — ISBN 978-5-346-04754-4., —
TekcT: HemocpeICTBEHHBIH.

6. Mopakouu, A.I'. Maremaruka: anrebpa W Hayaja MaTeMaTHYECKOTO aHalIHW3a, TeOMETPHS.
Anrebpa W Hayana MaTeMaTHueckoro asammsa: 11 kmacc: y4yeOHuK Juig o0mieoOpa3oBar.
yapexaeHui: 0a30BbId W yrayoseHHbI ypoBHHM: B 2 dyactsax. Y.l / A.I'. Mopakosuu, II.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. MaremaTuka: ydyeOHUK 111 cpeaHero mnpodeccuoHaibHOro oopa3zoBanus / H.

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

URL.: https://urait.ru/bcode/413460 (nara obparuenus: 06.04.2026).

KeitmanoB, A. M. Maremaruka : ydebnoe mocobue mis CIIO / A. M. Keirmanos, E. K.
Jletinaprac, C. I'. MpiciuBen. — 2-e u3f., crep. — Cankr-IletepOypr : Jlans, 2022. — 288 c. —
ISBN 978-5-8114-9447-7.— Texkct: 3neKTpoHHbIN// JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/195439 (nata obpamenus: 06.04.2026). — Pexxum gocryna:
JUIS aBTOPU3. M10JIb30BaTEICH.

MareMartuka: y4eOHUK sl cpeHero npodeccruonanbHoro o0pasoBanus/ Mo oOmel peaakiueit
O. B. TarapaukoBa.— MockBa: UznatensctBo HOpaiit, 2023.— 450c.— (IIpodheccuonansuoe

obOpazoBanne).— ISBN978-5-9916-6372-4. — Tekcr : nsnektpoHHbli // OOpazoBaTenbHas
wiargpopma IOpaiit [caiit]. — URL: https/|urait.ru/bcode/ 512206 (mata oOpaineHus:
06.04.2026).

Maremaruka: anreOpa W Hadala MAaTeMaTHYeCKOTO aHaM3a, TeoMeTpus. AnreOpa W Hadaia
MaremaTuueckoro ananmm3a. 10—11 ximaccel : 6a30BbIi 1 yri1yOaEéHHBIA YPOBHH : yueOHuK / 111, A.

Anumog, HO. M. Konarun, M. B. Tkauésa [u ap.]. — 11-e usn., crep. — Mocksa : [IpocBemienue,
2023. — 463 ¢. — ISBN 978-5-09-107210-5.— Tekct: 31eKTpoHHBIN// JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/334391 (mara oOpareHus:

29.04.2026). — Pexum octyna: Juis aBTOPHU3. MOJIb30BATEIICH.

3.2.3. JlonoJiHUTEIbHbIE eYaTHbIEe HCTOYHUKH:

1.

2.

Bonuna, B.B. Ilpa3aauk uncna: 3aHumarenbHass MaTeMaTHka Juist aereii / B. Bonuna. - Mockaa:
3unanue, 1994. - 336 c. - ISBN 5-07-002404-3. - Tekct: HemocpeACTBEHHBII

lapanep, M. MaremaTuueckue uyzeca U TailHbl: MaTemaTnueckue pOKychl U T0JIOBOJIOMKHU / M.
l'apnuep; mep. ¢ aHra. - 5-¢ u3a. - MockBa: Hayka, 1986. - 128 c. - ISBN. - Tekcr:
HEMOCPEICTBEHHBIN

I'uk, E.f{l. 3anumatenbHble Matematudeckue urpel / ESL.I'mk. - 2-e u3a; ucnpaBieHHOE U
JononHeHHoe. - MockBa: 3Hanme, 1987. - 160 c. - (HapoaHblii yHUBEpCHUTET.
EcrectBenHOHayuHbIH (hakynbreT). - ISBN. - TekcT: HenmocpeacTBeHHBIN

HyO6posckuii, B.H. Maremarnueckue romoBosioMku. Beim.1: JIo u mocne kyouka Pybuxa / B.H.
Hy6posckuii, A.T. Kanunun. - Mocksa: 3Hanue, 1990. - 144 c. - (Haponubiii yHMBepcHUTET.
EctrectBennonayunbiii (hak-t1). - ISBN 5-07-000097-7. - TekcT: HemOCPEICTBEHHBIH

Jlepunn, B.A. Maructp paccesHHbIX Hayk: Maremaruueckas Tpuiorus / B. JleBmmH. - Mocksa:
Herckas smrteparypa, 1987. - 430 c. - (bubmmoreunas cepus). - ISBN. - Tekcr:
HENOCPEACTBEHHBIN

JIburgon, H. B mupe marematuku u kanbkynaropoB / H. JIsurnon, . Kyk, 1. JIstouc; nep. ¢
aHri. - Mocksa: [lenaroruka, 1990. - 144 c. - ISBN 5-7155-0152-0. - Tekct: HenmocpeACTBEHHBII
Martemaruka: anrebpa M Hayala MaTeMaTUYECKOro aHaln3a, reoMmerpus. Anrebpa W Havana
MaTeMaTuueckoro anaiausa. 10-11 kimaccsl: yueOHUK JUIs 001eo0pa3oBaT. OpraHu3auii: 6a30BbIi
u yriyon. ypoBHu. — 4-e uszn. — Mocksa: Ilpocsemenne, 2017. — 463c. — TekcrT:
HEIOCPEACTBEHHBIMN.

MaremaTrka: anreOpa W Hadala MaTeMaTHYecKOro aHaimm3a, reomerpus. ['eomerpms: 10-11
KJacchl: yue0./uid oO0mieoOpa3oBar.yupexaeHuil; 0a3oBbiii u yriuyOnenssii yposuu / JI.C.
ATtanacsH ¥ 1p. - 5-¢ u3n. - Mocksa : [IpocBemenue, 2018. - 255 ¢. - (MI'Y - mkozne). - ISBN
978-5-09-053287-7. - TekcT: HEMOCPEICTBEHHBIH
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https://urait.ru/bcode/413460

10.

11.

12.

13.

Maremaruka: anreOpa M Hadala MaTeMaTHYeCKOTO aHalM3a, reoMerpus. AnreOpa W Hayana
MareMmatnueckoro anammza. 10-11 kmaccel: y4eOHuMK st oOmieoOpasoBatr. opranms. / IILA.
AnmumoB u ap. - 4-e u3n. - Mocksa: Ilpocsemenue, 2017. - 463 c. - ISBN 978-5-09-045929-7. -
TekcT: HenocpeACTBEHHBIN

MaremaTrka: anrebpa M Hadajla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJIacChl: y4eOHMK uisi obmieoOpa3oBar. opranu3 / JI.C. ArtanacsH u ap. - 4-e u3a. - Mockaa:
IMpocBemenune, 2017. - 255 c¢. - (MI'Y - mxkone). - ISBN 978-5-09-046610-3. - Tekcrt:
HEMOCPEACTBEHHBII

[lepensman, .M. Xuas matematuka: Marematuyeckue pacckasbl u rojoBosiomku / S.U.
Ilepenbman. - MockBa: Tpuana-Jlutepa, 1994. - 170 c. - ISBN 5-86344-011-2. - Tekcr:
HENOCPEICTBEHHBIN

Paccen, K. YUucnossie pedycol: Tectsl Oputanckoro kiryoa "MEHCA" / K. Pacce, ®. Kaptep; mep.
¢ aHr. - Musnck: [omyppu, 1996. - 182 c. - ISBN 985-6190-78-9. - Tekct: HenmocpeCTBEHHBIH
OunmumonoBa, E.B. Marematnka u wuHbopmaTtuka: YueOHoe mnocobue mis CIIO / E.B.
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHDbI

Oowasn/npogheccuonanvnan Pazoen/Tema Tun ouenounvix meponpusmuii
KoMnemenyus

OK 01. Bsibupats cnocoOwr | P 1, Tema 1.1, 1.2, 1.3 [T-0o/c5 , TectupoBanue
peuieHus 3amayq | 1.4. VYerHbii onpoc MatemaTudeckun
npo¢eCCHOHATBHON P2 Temer 2.1,2.2,2.3,2.4,2.5, | nukTaHT
JESITEIbHOCTH 2.6 IT-o/c, 2.7 NuauBuayanbHas
MPUMEHUTEIBHO K pa3znuunbiM | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, | camocrositenbHas padbora
koHTekctamM  TectupoBanwme | 3.6 [IpeacraBnenue pe3yabTaToB
YCTHBIN onpoc | P4, Tems1 4.1,4.2,4.3,4.4,4.5, | npakTH4YeCKUX paboT
Marematuueckuit mukTaHT | 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10 3ammura TBOPUYECKUX padoT
NunuBunyansHas P5, Temer 5.1,5.2,5.3 3ammTa UHIUBUAYaIbHBIX
CaMOCTOSITEIbHAs pabora | I1-o/c, 5.4, 5.5, 5.6 MPOEKTOB

[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT 3ammuTa
TBOpUECKHUX paboT 3amura

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

BrinosHenue 3aganuii Ha
JK3aMeHe

WHIUBUAYAIBHBIX  MPOEKTOB
KonTponbHas pabota
Brinonnenne 3amaHuii Ha
JK3aMEHE
OK 02. Hcnons3osars | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, TectupoBanue
COBPEMEHHBIE cpenctsa | 1.4. YcerHblii onpoc MaremaTnyeckui
IOMCKa, aHanmu3a u | P3,Temnr 3.1,3.2,3.3,3.4,3.5, | nukrant UuauBuyansHas
WHTEpIpeTauu 3.6 camocTosTeNnbHas paboTa
uH(popManuu, u|P6, Tems 6.1,6.2,6.3,6.4,6.5, |IlpencraBienue pe3yabTaToB
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
3aja4 npodeccCuoHaTbHOM 3amuTa HHAUBUTyalTbHBIX
JIeITCILHOCTHU MIPOEKTOB
Brimonnenue 3aganuii Ha
AK3aMEHe
OK 03. [IInanumpoBats u | P 1,Temal.l,1.2,1.3II-0o/c, 1.4. | TectupoBanue

peann30BbIBaTh COOCTBEHHOE

P2, Temn 2.1,2.2,2.3,2.4,2.5,

YcrHbiil onpoc MaremaTuuecKkui

npodeccuoHanbHOe u | 2.6 I1-o/c, 2.7 JIUKTaHT MHauBuyanbHas
JIMYHOCTHOE paszsutme, | P 3, Temsr 3.1, 3.2, 3.3,3.4,3.5, | camocTosiTenbHas pabota
MpeANPUHIMATETHCKYIO 3.6 [IpencraBienue pe3yabTaToB
eI TETLHOCTh B| P4, Temn1 4.1,4.2,4.3,4.4,4.5, | npakTuyeckux paboT
npodeccuonansHoit  cdepe, | 4.6, 4.7 I1-o/c, 4.8, 4.9,4.10 3amuTa TBOPUYECKHUX padoT
WCMOJIb30BaTh 3HaHusg 1o | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, | 3amura HHAUBUYaTbHBIX
¢unancoBoit rpamoTHocTH B | 6.6, 6.7 I1-0/c, 6.8 IIPOEKTOB

Pa3IMYHBIX sku3HeHHbIX | P 7, Temur 7.1, 7.2 I1-o/c, 7.3, 7.4

CUTYaIUSIX

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, Temur 3.1, 3.2,3.3,3.4,3.5,

IUKTaHT MaauBuyanbHast
camocCTosITeNlbHas paboTa
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3.6

P4, Temsr 4.1,4.2,4.3,4.4,4.5,
4.6,4.71-0/c,4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 IT-o/c,
5.4,55,5.6

[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3amuTa UHANBU Ty aJIbHBIX
MIPOEKTOB

OK 05.
YCTHYIO  H
KOMMYHHUKAITUIO Ha
rocyJaapCTBEHHOM SI3BIKE
Poccuiickoit  denepanyu ¢
Y4ETOM ocoOeHHOCTEeH
COIIMAIBHOTO W KYJbTYPHOTO
KOHTEKCTa

OcymiecTBisTh
MMMCbMEHHYIO

P1,Temal.1,1.2, 1.3 IT-0/c, 1.4.
P 3, Temnr 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
TUKTaHT MHauBuayanbHas
camocrosiTelbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
3amuTa UHAUBUTYaTbHBIX
IIPOEKTOB

OK 06. [IposiBsTh
IPaKIaHCKO-TTATPUOTUYECKYIO
MO3UIUIO, JEMOHCTPUPOBATH

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
YcrHbiil onpoc MaremaTuyeckui
JUKTaHT MHauBuayanbHas

ocosHanHoe moBenenme Ha | P 5, Temsr 5.1, 5.2, 5.3 IT-o/c, caMOCTOsITelIbHAas paboTa
OCHOBE TpaauIMoHHbIX | 5.4, 5.5, 5.6 [IpencraBienue pe3yabTaToB
0011IeYEeI0OBEUECKUX MPAKTUIECKHUX padoT
LICHHOCTCH, B TOM 4YHCIIE C 3ammTa TBOPUYECKUX pabOT
Y4ETOM rapMOHM3AIUN 3amuTa UHAUBUIYaTIbHBIX
ME)KHAIMOHAIIbHBIX u MIPOCKTOB

MEXPEJIUTUO3HBIX

OTHOIIICHUH, MIPUMEHSTH

CTaHIapThI

AHTHUKOPPYIIIUOHHOTO

IIOBEJICHUS

OK 07. CopeiictoBath | P 2, Tems! 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBanue

COXpaHEHHI0  OKpyxaromei | 2.6 [1-o/c, 2.7 VYeTHbli onpoc

cpensl, pecypcocOepexenuto, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | MareMaTU4ecKHil 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 oepexxmuBoro | 5.4, 5.5, 5.6 [IpencraBnenue pe3yabpTaToB
npousBojcTBa, 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
3ammra HHAMBUAYATBHBIX
IIPOEKTOB

IIK 1.7. AmnanusupoBatb
KOHKpPETHbIE  MPOU3BEACHUS
TeaTpaJIbHOI0 UCKYCCTBA.

I[IK 1.8. AHaimu3upoBath
XYJOKECTBEHHBIN MPOLIECC BO
BpeMsl pabOoThl MO CO3/IaHHUIO
CIIEKTaKJIS.

P1,Temal.1,1.2, 1.3 1-0/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

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