DEJAEPAJIBHOE FOCYJIAPCTBEHHOE BIO/IKETHOE
OBEPAZOBATEJBHOE YUPEAIEHHE BEICIHEDND OBPAZOBAHIA
ARABAFIHHO-BAJAKAPCKHA TOCY AAPCTBENHBIA YHUBEPCHTET
HAML XML BEPBEKOBAR

Heaarorm=ecni Koae/ s

'&'TEEF:K,ELM—D

PABOYMAS ITPOTPAMMA YYERHOH THCIIILTHIGI
B0 Maremarnka
Mporpastvn NoAroTonKH CHEUHLINCTON CPLiiel o Inen
44.02.04 - Crenwainnoe JoiReALToe ofpaiosanie
Cpeanee npodeccimnniige ofipaoranie
Knndhneanms BuINveKinnKs

Bocmurateis Serefl QommEaIRIaI0 NOIpactii ¢ o TRAGHCHIEAN 0 POIBITIHN 0 ¢ CoXpuinis
PIIEHTHEM

Chimng ipapsn ofyaenun

Hawanine, 2023




Pufouan oporpasss yeGrol et «Maresmaruray paspaborain 1 ocHoRaHH

(PEREPIILILTY (OCYIAPETIEHHOIO oBPLIORATENLNON CIRIGIPTA Cpeatiera npodecconamitorn
eOpasoraio cnemamioetn 402,04 Cicunwisioe TR ofipaaouanie,
YTHEPIRIEHEOID Opkasos MitiieTepetaa obpasmumis w ymysn Poceriiesoit Denepanun o
270014 v No |354, yueGHarg T80 10 BPOrPANME NOAMOTOREN SHEILTHETON CPeAnern HeHa
Creumistoe Jommoikioe ofpaionnine.

Cocmaanrens, Apxecrosa C.M,, npenoasantens
Pabouan nporpassia yaeGunall meimommmm pacesoTpens i onofpesn a e LK

DOHIE0 DPIIoBa TETLILIX, TYSEANITTEPHLE B SOOI ML [0 — K00 MIMaciix IANSiEHaTHE

Mporokon MedV or adde  pdGr 20 gr roin

Npencemnrem, LK é“% Tayxona M.A.
{iiames)




COIEPKAHHUE

. OBILIASI XAPAKTEPUCTUKA PABOYEN IPOrPAMMBI
YYEBHOI JUCHUILINHBI

. CTPYKTYPA U COJEP)KAHUE YYEBHOM
JTACHATLITAHBI

. YCJIOBUSI PEAJIN3AIIMM YYEBHOM JTUCIUILIAHBI

. KOHTPOJIb 1 OLEHKA PE3YJbTATOB OCBOEHUA
YYEBHOHU JUCHUIIJIMHBI

cTp.

22

40

41



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOIT'PAMMbBI YUEBHOU
JANCHOUIIJIMHBI MATEMATHUKA

1.1. MecTo y4eOHOI IMCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU

CIeunaJauCcTOB CPEAHET0 3BCHA:
O6meoOpa3oBarenbHas IUCHUIUIMHA «MareMaTukay SBISETCS 005S3aTeIbHOM YacThIO

00111e00pa30BaTeNIbHOTO LUKJIa 00pa30BaTENIbHOW MPOTrPaMMBI

B coorBercTBUU ¢ DPI'OC

cnenuanbHocT 44.02.04 CriennanbHOE AOUIKOJIBHOE 00pa3oBaHue

1.2. lleru 1 nu1aHMpyeMble Pe3yJabTAThl OCBOCHUS TUCHUIIJIMHBI:
1.2.1. Heab ¥ CHUNIUHBI:

Conepxanue

POrpaMMbl

00111e00pa30BaTEIIbHON  JUCITUTITMHBI

«MatemaTukay

HaNpaBJICHO Ha IOCTUKEHUE PE3yJIbTATOB €€ N3YYEHHUsS B COOTBETCTBUU ¢ TpeboBaHusmu GI'OC
COO c yuerom npodeccuonanbuoit HanpasienHoctd GI'OC CI1O

1.2.2.

Ili1anupyembie

pe3yJibTaThl

OCBOCHMUA

o01meo0pasoBaTebHOI

aucuumInHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3HaueHre TUCIUIUIMHA UMeeT npu hopmupoBanuu u pa3Butuu OK

O01mue KoMIeTeHINHT

IInanupyemble pe3ybTaThbl 00y4eHHS

3ama4y
npodecCuoHANTBHOM
ACATECIIbHOCTHU
MPUMEHHUTEITHHO

K pa3jINYHbIM
KOHTEKCTaM

MacTepCTBa, TPYI0II00uE;
- TOTOBHOCTh K aKTHUBHOH

JCATCIIBHOCTHU
TEXHOJIOTHYECKON u
COILIMAIbHOM
HaIpaBJIECHHOCTH,
CIOCOOHOCTh MHHUIIMHPOBATD,
TJIAaHUPOBATH n

CaMOCTOATCIIBHO BBIIIOJIHATH
TaKy¥o JeSTeITHbHOCTD;,

- HHTEpEC K pasIMYHBIM
chepam mnpodeccruoHaTbHOMN
ACATCIIbHOCTH,

ORnajieHre YHHUBEPCATbHBIMU

y4eOHBIMU
M03HABATEJIbHBIMU
JEUCTBUSAMMU:

a) 0a3zoBbIe  JIOTHUECKHE
JEUCTBUA:

- CaMOCTOSITENIbHO
(dbopmyapoBaTh u
aKTyaJU3UpOBaTh MpoOJIeMy,
paccmaTpuBaTth ee
BCECTOPOHHE;

- yCTaHaBIIMBATh

CyHmIcCTB €HHBIN IMPU3HAK HJIN

Oo0mme JMcnuinHapHble
OK 01. Beibupatp - TOTOBHOCTb K TpyaHy, |-BlIaJeTb METOJAMU JOKA3aTEIbCTB,
CHOCOOBI pelIeHUs OCO3HaHHE LIEHHOCTH | QITOPUTMaMH pPEIICHUs 3a/1a4;

yMeHue popMyIupoBaTh
OIIpeeIICHNUs, AaKCHOMBI M TEOPEMBI,
MIPUMEHSTH UX, TPOBOIUTH
TOKa3aTeIbHbIE PACCY)KICHUS B X0/
peleHus 3a1a4;

- YMETh OTIEPUPOBATH HOHITHUIMHU:
CTETIeHb YHUCIIa, JIorapu(M YuCIa;
YMEHHE BBIITOJIHATH BHIYHCIICHHE
3HAa4YeHUH U peodpa3zoBaHus
BBIPAKCHUH CO CTETICHSIMH H
norapupmamu, IpeoOpa3oBaHUs
IPOOHO-PAMOHANBHBIX BBIPAKCHUH;
- YMETh ONEPUPOBATH MOHATHIMU:
panmoHaIbHbIC, UPPALMOHATIHEIC,
NoKa3aTeJbHbIC, CTEIIEHHBIE,
orapuMHuIecKue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS U
HEpPaBEHCTBA, MX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMU:
(byHKIM, HeTpephIBHAS (YHKIIHS,
MIPOM3BOJIHAS, ITEpBOOOpa3Has,
OIIpEICTICHHBIN HHTETPA; YMETh
HaXOJIUTh MPOU3BOHbIC
3IIEMEHTAPHBIX (QYHKIHHA, HCIOIb3YS
CIpaBOYHBIC MATEPUAIIBI;
MCCIICZIOBATh B MMPOCTEHIINX CITydasx




OCHOBaHUA [JisI CpaBHCHMUA,

Kiaccudukanun u
00001IeHHS;

- OTIpeCIISATh 1ean
ACATCIIbHOCTH, 3a1aBaTb

napamMeTpel U KPUTEPUH HUX
JIOCTHKCHMS,

- BBISBIIATh 3aKOHOMEPHOCTH
u MIPOTUBOPEUHS B
paccMaTpuUBaeMbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B
JEeATEIBHOCTD, OLIEHUBATh
COOTBETCTBUE  PE3YJIbTAaTOB
[eJsIM, OILIGHUBATh  PUCKH
IOCIICACTBHUI JEITCILHOCTH;

- pa3BuUBaTh  KpeaTHUBHOE
MBIIUICHHE TIPU  PEIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 6azoBbIC
HCCIIEA0BATELCKIE
JICUCTBHUS:

- BJIaJICTh HABBIKAMH Y4EOHO-
HCCIEIOBATEILCKOM "
MIPOEKTHOM NeITEeILHOCTH,
HaBbIKAMH paspeuieHus
npo0em;

- BBIABIIATH
CIIEICTBEHHEIE
aKTyaJIM3UpPOBAThH
BBIJIBUTaTh
peuieHus,
apTyMEHTHI
JIOKa3aTelIbCTBa
YTBEPKICHUI,
napaMmeTpel U
penieHus;

- aHATU3UPOBATH
MOJTyYEHHBIE B XOJI€ PEIICHUS
3aJaun pe3yIbTaThl,
KPUTHUYECKH OICHUBATh WX
JIOCTOBEPHOCTB,
MMPOTHO3UPOBATh H3MEHEHUE
B HOBBIX YCJIOBUSX;

- YMETh IEPEHOCHUTH 3HAHUS B
MO03HABATEJIbHYIO u
MIPaKTUYECKYIO obnactu
KH3HCACIATCILHOCTH;

- yMeTb  HMHTETPHUPOBATH
3HAHHS u3 pa3HbIX
PEAMETHBIX 00JIaCTEH;

IPUYMHHO-
CBA3M W
3aj1aqy,
TUIOTE3y €€
HaXOAWTb
JUIS
CBOUX
3a/1aBaTh
KpUTEpUN

(GyHKIMK HA MOHOTOHHOCT,
HaXOJUTh HaUOOJBIINE U
HAaUMEHBIIIHNE 3HAUCHUS (QYHKITU;
CTPOUTH IPaQUKU MHOTOUJIEHOB C
WCTIOJIb30BAaHUEM alllapaTa
MaTeMaTHYeCKOro aHallnu3a;
MPUMEHSITh POU3BOIHYIO TIPU
pElIeHNH 3a]a4 Ha ABM)KEHUE; pelaTh
MPAKTUKO-OPUEHTUPOBAHHEIC 33141
Ha HauOOoJIbIIINE U HAUMEHBIIIHE
3HAYEHUS, HA HAXO0XICHUE MyTH,
CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSIMHU:
parnmoHanbHas QyHKIINS,
MoKasarenbHast QyHKIHS, CTCTICHHAS
byHKIms, Jorapudmudeckas
(GyHKIUS, TPUTOHOMETPUYECKHE
dbyHKIMH, 00paTHBIC QYHKIINH;
YMEHHE CTPOUTH TpaduKu U3YICHHBIX
(yHKIHI, UCTIOIB30BaTh rpaduKu MpH
M3yYEHUH MIPOLIECCOB U
3aBUCHMOCTEH, P pEIICHUU 3a]a4
U3 IPYTUX YU4eOHBIX MPEAMETOB U
3aJla4 U3 peanbHOM KU3HH; BhIPAXKaTh
(dhopMyIaMu 3aBUCHMOCTH MEXKTY
BEJIMYUHAMU;

- YMETh peliaTh TEKCTOBBIC 3a/1a41
pa3HbIX TUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, A0 U YacTH, Ha
JBUKEHHE, padOTy, CTOUMOCTD
TOBApOB U YCIYT, HAJIOTH, 3aJa4 U3
00JTaCTH yIpaBJICHUS INYHBIMHA U
CeMeHBIMU (PMHAHCAMH ); COCTABIIATH
BBIpQKEHUS, YPABHCHHSI, HEPABEHCTBA
Y UX CUCTEMBI IO YCIIOBUIO 33]1a4H,
WCCIIEIOBATh MOJTyYEeHHOE PEIIeHUE U
OLIEHUBATh MPABJIONOL00HOCTD
pe3yIbTaToB;

- YMETh ONEPUPOBATH MOHATUIMHU:
cpenHee apupMeTHIeCKoe, Me/IaHa,
HauOoJIbIlIee U HANMEHbIIIEe
3HA4YCHUs, pa3Max, JUCTIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa; yMeTh U3BJICKATh,
HMHTEPIPETHPOBATH HHPOPMAIIHIO,
MIPEICTaBIICHHYIO B Ta0IMIaX, HA
auarpammax, rpadukax,
OTPAXKAIOIIYO CBOMCTBA peAIbHBIX
MIPOLIECCOB U SIBIICHU; MPECTABIATh
MHGOPMAIIUIO C TIOMOUIBIO TAOJIHUI] U




- BbBIIBUI'aTb HOBBIC HJCHU,

npeayiaraTh  OpUTHHAIBHBIE
IMOJXO/bI ¥ PELICHMUS,

n CIIOCOOHOCTH HX
HUCIIOJIB30BAaHUA B
MMO3HABaTCIILHOM u

COLIMAJIBHOW ITPAKTUKE

JMarpaMM; UCCie10BaTh
CTaTUCTUUYECKHUE JJAaHHBIE, B TOM YHUCIIE
C IPUMEHEHUEM I'pauIeCcKux
METOIOB U JIEKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATH MOHATHAMU:
CIIy4YailHBIN OMBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYailiHOTO
COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpadM4ecKuX METOJI0B; IPUMEHSTh
(OpMyJIBI CIIOKEHHS U YMHOKEHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(baxThl 1 GOPMYJIIBI IPH PELICHUN
3aJjay; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
Clly4yaliHbIMH BEJIMYMHAMM; YMEHUE
IIPUBOUTH TIPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIINX YKMCET B IPUPOJHBIX
1 OOILIECTBEHHBIX SIBICHUSIX;

- YMETb ONIEPUPOBATH MOHATHAMU:
TOYKa, MpsiMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN yIod,
CKPELIMBAIOILUECS MPSIMBIE,
HapajieIbHOCTb U
NEPIEHAUKYISAPHOCTD MPSIMBIX U
IUIOCKOCTEH, yroJl MeKAY NPsSMbIMH,
YroJl MeXAy NPSMON U IIIOCKOCTHIO,
YTOJI MEXY IUIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccTosiHre MEXIY TPSIMBIMHU,
paccTosiHie MEeXIy IIOCKOCTSIMH;
YMEHHE MCTIOJIb30BaTh MPH PEIICHUH
3a]1a4 U3y4eHHbIC (PAKThI U TEOPEMBI
TUTAHUMETPHUH;, YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO
MUDA;

- YMETb ONEPUPOBATH MOHATHAMU:
MHOTOTPaHHHK, CEYCHNE
MHOTOIpaHHHKa, KyO,
napaieNienure]], Mpu3Ma, mupamMuia,
¢durypa 1 moBepxHOCTb BpPAILICHHS,
IUTUHAP, KOHYC, map, cdepa,
ceueHust (pUrypbl BpalleHus,
TUIOCKOCTB, Kacaromasicst chepel,
LWINHApPA, KOHYCA, IJI0Ia]b
MOBEPXHOCTH TTHPAMHU/IBI, TIPU3MBI,
KOHYyca, LMJIMHAPA, IJI0MAab cephl,
0o0BbeM KyOa, IpSIMOYTOJIbHOTO
napasJiesienunes1a, NupaMubl,
TIPHU3MBI, WIIMHAPA, KOHYCA, [1apa;




yMEHHUE U300pakaTb MHOTOIpaHHUKH
Y TIOBEPXHOCTH BpAILIEHUS, UX
CeUeHHsI OT PYKH, C IOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PacIO3HABATh
MpaBWJIbHbIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATHAMU:
IBUKEHHE B ITPOCTPAHCTBE, OI0OOHBIE
(burypsl B mpoCTpaHCTBE;
MCIOJIb30BaTh OTHOIICHUE TUIOIIA e
MOBEPXHOCTEH M 00HEMOB MO TI0OHBIX
(buryp npu peneHuu 3a/1a4;

- YMETh BBIYUCISATH T€OMETPUUECKHE
BEJIMYUHBI (JUIMHA, YTOJI, IIOMAIb,
00beM, IIIOIIa/lb TOBEPXHOCTH),
UCIOJIb3YS U3YUYEHHbIE POPMYJIBI U
METO/IbI;

- YMETh ONEPUPOBATH MOHATUAMHU:
NPSMOYTOJIbHAsL CUCTEMa KOOP/IMHAT,
KOOPJMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIIPHOE
MIPOU3BE/ICHUE, YTOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA Ha YHCIIO;
HaXOJIUTh C TOMOILBIO U3yUEHHBIX
(GhopMyI1 KOOPIMHATHI CEPEIHbBI
OTpEe3Ka, PaCCTOSIHUE MEXKAY IBYMsI
TOYKaMU;

-yMeTb BBIOMPATH MOAXOIAIINN
W3yYEHHBI METOJT JIJISl PEIICHUS
3aJ]auu, pacro3HaBaTh
MaTemMaTHieckue (pakTsl U
MaTeMaTH4eCKUe MOJIEIH B
MIPUPOHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTeMaTHYeCKOIl HayKH.

-YMETh OTIEPUPOBATH TIOHSATHSIMH:
oIpeJiesIeHue, akCHOMa, TeopeMa,
CJIE€ZICTBHE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(hOpMyIIUPOBKHU; YMEHUE
dbopMynupoBath 06paTHOE U
MIPOTHBOIOJIOKHOE YTBEPIKIACHUE,
MPUBOIUTH PUMEPHI U
KOHTPIPUMEDPHI, UCTIOIH30BATh METOT
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MAaTEMaTUYECKON UHIYKIIUU;
MIPOBOAMTH JJOKA3aTEIbHbBIE
paccyXAeHHUs IIpU peLIeHUH 3a/1a4,
OLIEHHBATD JIOTHYECKYIO
[IPaBUIILHOCTD PACCYKIACHUM;

- YMETh ONEPUPOBATH MOHATUIMHU:
MHO’K€ECTBO, IOJAMHOXECTBO,
orepaiy HaJl MHOYKECTBAMU; YMEHHE
HCIIOJIb30BaTh TEOPETHKO-
MHO>KE€CTBEHHBIH ammapar Jyis
OMHCaHUs PealIbHBIX MPOLECCOB U
SIBJIGHUH TpU PELLIeHUH 33/1a4, B TOM
quCclie U3 APYTUX Y4eOHBIX
MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUIMHU:
rpad, CBA3HBIN Ipad, 1epeBo, MUK,
rpad Ha TUIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONUCHIBATh rpadbl pa3InuHbIMU
croco6aMu; UCIOIb30BaTh Tpadbl MpU
pEILIeHNH 3a/1aY;

- YMETh CBOOOHO ONEPUPOBATH
MOHATHUSIMH: COUYETaHUE,
MepPEeCTaHOBKA, YUCIIO COUETAHUM,
YHUCJIO IEPECTAaHOBOK; OMHOM
HeroTOHA; yMeHUE TPUMEHSTh
KOMOWHATOPHBIC (PAKTHI U
paccyXAeHUs IS PEIICHUs 3a/1aY,
-YMETb ONepUPOBATH NOHATUSMU:
HaTypaJIbHOE YUCJIO, LIEJIOE YUCIIO,
OCTaTOK MO MOJYJIIO, palliOHAIbHOE
YHCII0, UPPALMOHAIEHOE YHUCIIO,
MHOECTBA HATyPAJTbHBIX, IIEIBIX,
paIoOHaIbHBIX, NEHCTBUTEIBHBIX
qHcell; yMEHHUE UCIIOJIb30BaTh
MPU3HAKU ASTUMOCTH, HAMMEHBIIINN
OOILIMH IENUTENDh Y HAaUMEHBIIIEE
o01iee kpaTHOE, aNropuT™ EBkimnaa
MIPU pEIIeHUH 3a]]a4; 3HAKOMCTBO C
Pa3TUYHBIMU MO3UIIMOHHBIMU
CUCTEMaMU CUHCIICHUS;

- YMETh CBOOOHO ONEPHUPOBATH
MOHSATUSMH: CTETICHB C IICJIBIM
MoKa3areneM, KOpeHb HaTypaabHON
CTENEHHU, CTENEHb C PALlMOHAIBHBIM
II0KAa3aTeJIeM, CTENIEHD C
JeHCTBUTENBHBIM (BEILIECTBEHHbIM )
MoKazaresnem, Jorapudm gucia,
CUHYC, KOCUHYC M TaHT'€HC
MIPOU3BOJIBHOTO YKCIIA;

- YMETh ONIEPUPOBATH MOHATHIMHU:




TOXKIECTBO, TOXKAECTBEHHOE
npeoOpazoBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHUN U
HEPaBEHCTB, PABHOCHJIbHOCTh
ypaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPALIMOHAIIBHBIE,
NoKa3aTesbHbIE, CTEIIEHHBIE,
Jorapu(MHUIecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMbI; YMEHUE
pelaTh ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI C IOMOUIbIO Pa3IMYHBIX
MIPUEMOB; pelaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIs
peleHHsI MaTeMaTUYeCKUX 3a/1a4 U
3aJja4 U3 pa3IMyYHbIX 00JacTell HayKu
U peaJbHOU KU3HU;

-yMeTh CBOOOHO ONIEPUPOBATH
MOHATUAMHU: rpaduK QYHKINY,
oOpaTtHast QyHKIIHS, KOMITO3UIIUS
byHKUMH, TUHEWHAs QYHKLUS,
KBaJpaTU4Has (PYHKLUs, CTEIICHHAs
(GYHKIHMSA C LIETBIM ITOKa3aTelIeM,
TPUTOHOMETPUUYECKUE (PYHKIUH,
o0paTHbIE TPUTOHOMETPUYECKUE
(GyHKIMH, TOKa3aTeNIbHAs U
norapupmuyueckas QyHKUUN; YMECHHUE
CTpOUTH rpa@uKu GyHKIHH,
BBINOJIHATH MPEOOPa30BaAHUS
rpadukoB QyHKUINH;

YMEHHUE UCIIONB30BaTh rpauKu
GYHKIMN 1715 M3Y9YEeHUS TIPOIIECCOB U
3aBUCUMOCTEH MPH PEeLICHUH 3aj1a4 U3
IpyTUX y4eOHBIX TPEMETOB U U3
peanbHOM JKU3HU; BBIPaXKaTh
dhopmynaMu 3aBUCUMOCTH MEKTY
BEJIMYMHAMU;

yYMEHHE CBOOOTHO ONIEPUPOBATH
MOHATUSMH: YETHOCTb (DYHKIIHH,
MEPUOTUIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (PYHKLUH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
¢byHKIMHU, HaubobIIee U
HaMMEHBIIIEe 3HAYCHUS! (PYHKIINU Ha
MIPOMEKYTKE; YMEHUE POBOAUTH
uccienoBaHue pyHKINU;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U
rpaduky QyHKUMNA U1 pelieHus




ypaBHEHMIA, HEPABEHCTB U 3a/1a4 C
napamMeTpamu; u300paxxaTh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBA
pElIeHN YpaBHEHU, HEPABEHCTB U
UX CUCTEM;

-yMeTh CBOOOHO OTIEPUPOBATH
MOHATHUSMU: TTOCIIEI0BATEIBLHOCTD,
apudMeTHIecKas mporpeccus,
reoMeTpHyecKasi Iporpeccus,
OECKOHEYHO yOBIBarOIIAs
reoMeTpHUEecKasi MPOrpeccusi; yMeHHE
3aJlaBaTh MOCJIEI0BATENBHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBATH MOHATHAMU:
HENpPEepHIBHOCTH QYHKIINH,
acUMIITOTHI rpaduka GyHKINH,
nepBasi ¥ BTOpast IPOU3BOIHAS
(byHKINH, TEOMETPUYECKHUNA U
(bUBUYECKU CMBICI POU3BOTHOM,
nepBooOpasHas, onpeaeIeHHbIN
MHTETpa; yMEHHE HaXOIUTh
aCHMIITOTHI rpaduKa QyHKLINY;
yMEHHE BBIYUCIIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKIIHMH, HAaXOAUTh
ypaBHEHHE KacaTeIbHOU K TpaduKy
byHKINH;

YMEHHUE UCIIOB30BaTh IPOU3BOIHYIO
JUTSI ICCIIeTOBaHUs (DYHKITUH, 1151
HAXO0XICHUS HAWTYYILEro PemeHus B
MIPUKJIA/THBIX, B TOM YHCIIC
COLIMAJIEHO-I)KOHOMHYECKUX U
bu3HYecKuX 3a1a4ax, s
OIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS;
HAXOJUTh IJIOWAAN U 00BEMBI UTYP
C TMOMOIIbIO UHTETpasia; MPUBOIUTh
MIPUMEPHI MATEMATHIECKOTO
MOJICIIMPOBAHUS C TOMOILBIO
mudepeHInaTbHBIX YPaBHEHHUIH,

- YMETb ONEPUPOBATH MOHATHAMU:
KOMIUIEKCHOE YHCII0, COTPSKCHHBIC
KOMIUIEKCHBIC YHCIIa, MOIYTIh U
apryMeHT KOMIUIEKCHOTO YHCIIa,
(dopma 3anucu KOMIUIEKCHBIX YUCell
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs U
anredpanyeckas); yMeTh IPOU3BOAUTD
apupMeTHYeCcKre JeHCTBUS C
KOMIUICKCHBIMHU YHCJIAMU; TIPUBOJTUTH
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IIPUMEPHI UCII0JIb30BAHUS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOTHO OTNIEPUPOBATH
MOHATHUSIMU: CpEIHEE
apupMeTHIeCKOe, METUaHa,
HauOoJIbIlIee U HAMMEHbIIee
3HAuYEHUs, pa3Max, TUCIepCus,
CTaH/IapTHOE OTKJIOHEHHE IS
OIMCAaHMS YHCIIOBBIX JaHHBIX; YMEHHE
UCCIIEIOBaTh CTATUCTUYECKHE
JJaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpagu4IecKux METOJIOB U
3JIEKTPOHHBIX CPEJCTB; rpauuecKu
HCCIIEI0OBaTh COBMECTHBIE
HAOJIOACHNUS C TOMOIIBIO JUarpaMm
paccerBaHUs U JTUHEUHOW pEerpeccuu;
- YMETbh HaXOJIUTh BEPOATHOCTH
COOBITUH C UCTIOJIB30BAHUEM
rpaduUecKux METO/I0B; IPUMEHSTh
JUI pelieHus 3aaad (popmyJibl
CIIOKEHUSI U YMHOXKEHUS
BEPOSITHOCTEH, POpMYITy TTOJTHON
BEPOSATHOCTH, hopMmyiy bepnyim,
KOMOWHATOpHBIC (DAKTHI U (HOPMYIIBI;
OLIEHHBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHIA; yMEHHE OIIEPUPOBAThH
MOHITHSIMH: CITy4daiiHas BEJIMYUHA,
pacnpe/esieHne BepOsITHOCTEH,
MaTeMaTHYECKOE OKUIAHUE,
JCTepCcusi U CTaHapTHOE
OTKJIOHCHME CIIy4aliHOW BEJINYUHBI,
GyHKIUY pacnpeieleHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJILHOTO
pacnpeneseHnii; yMeHnue
MCIIOJIb30BaTh CBOMCTBA U3yUEHHBIX
pacnpeneseHui A1 peleHus 3a1ay;
3HAKOMCTBO C MOHSATHSAMU: 3aKOH
OOJIBLINX YUCEII, METO/IBI
BBIOOPOYHBIX HCCIIETOBAaHUMN; YMEHNE
MIPUBOAUTH IPUMEPHI MTPOSIBICHUS
3aKOHA OOJIBIIMX YHUCE B IPUPOIHBIX
1 OOILIECTBEHHBIX SIBICHUSIX;

- YyMETh CBOOOJIHO ONIEPUPOBATH
MOHITHSIMH: TOYKa, MpsiMasi,
IJI0CKOCTh, POCTPAHCTBO, OTPE30K,
J1y4, IJIOCKUH YTOJI, ABYTPAHHBIN
yroJl, TPEXI'PaHHbIN yToI,
nepeceKaroImecs, napauieIbHble U
CKPEIMBAIOIINECS IPSIMBIE,




napaieIbHOCTh U
NEePHECHUKYISIPHOCTD MPSMBIX U
TUIOCKOCTEH, yTroil MeXAy MPSMBIMH,
YTOJI MEXIy IPSIMOH M TNIOCKOCTHIO,
yToJl MeXAY TIIOCKOCTSIMH; YMEHUE
UCTIONIF30BATH NPH PELICHUH 33129
U3y4eHHBbIE (PaKTHl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OICHUBATh
pa3mepbl 00BEKTOB B OKPY’KaIOIIEM
MHpE; YMEHHUE ONepUpOBaTh
MOHATUSIMH: MHOTOTPaHHUK, CEYCHUE
MHOTOTpaHHHKA, TIPaBHIIbHBIN
MHOT'OTpaHHHK, TIpU3Ma, THPaMHU/Ia,
¢durypa u moBepxHOCTb BpaIICHUS,
WIAH]IP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS
KOHYyCa M IWINH/PA, NapajielIbHbIe
OCH WJIM OCHOBAHMIO, CEUCHHUE IIapa,
IUIOCKOCTB, Kacaromasics cepsl,
IWINH/PA, KOHYCa; yMEHHE CTPOUTh
ceueHre MHOTOIpaHHHKa, N300pakaTh
MHOTOTPaHHUKH, GUTYPHI U
MOBEPXHOCTHU BPALICHHUS, UX CCUCHHUS,
B TOM YHCJIE C IOMOIIBIO
3JIEKTPOHHBIX CPEJICTB; YMEHHE
HNPUMEHATH CBOWCTBA T€OMETPUIECKUX
¢buryp, caMmoCcTosSTEIHHO
(bOpMyIUPOBATH OIPEICICHHS
u3y4aeMbIX (QUTyp, BBIIBUTATh
THITOTE3bI O CBOKMCTBAX M MPHU3HAKAX
reoMeTpuuecKux Guryp,
00OCHOBBIBATh HJIM OTIPOBEPTaTh MX;
YMEHHUE NMPOBOJAUTH KITACCUPHUKALIIIO
buryp 1o pa3IuIHbIM MTPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE
JOTIOJTHUTETBHBIC TOCTPOSHHS,
-yMETb CBOOOIHO OTEPHPOBATH
MOHATUSIMH: TUTOIIAb (PUTYPHI,
00beM (UTypbl, BeIUYHHA yTIIa,
paccTostHAe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHie MeXIy IPSMBIMHU,
paccTosiHAe MEXIY TUIOCKOCTSIMH,
Iomazab chepsl, MI0MAIb
MTOBEPXHOCTH TTHPAMHU/IBI, TIPU3MBI,
KOHYyca, HWINHApA, 00beM KyOa,
MPSIMOYTOJIBHOTO ITapauIeyIeIuIIe A,
MUpaMHUIbI, TPU3MBI, IWIHHAPA,
KOHYyca, [I1apa; yMeHHe HaXOJUTh
OTHOIIIEHHE 00BEMOB MOA0OHBIX

¢uryp;
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- YMETh CBOOOHO ONEPUPOBATH
MOHSTHSIMU: JTBUKCHHE,
napauieNIbHbIN IEPEHOC, CUMMETPUS
Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPe0Opa3oBaHue o100us,
moA00HbIE (PUTYPBI; YMEHUE
pacro3HaBaTh paBHbIE U IOJJOOHBIE
¢burypsl, B TOM 4HCII€ B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE
UCIIOJIb30BaTh T€OMETPUUYECKHE
OTHOILIEHUSI, HAXOUTh
reoMeTpuyYecKre BeIMUMHBI (IUIMHA,
yToJ1, IJIOMIAIb, 00BEM) IPU PELICHUN
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB
U U3 peajbHOM JKU3HU;

- yMeTh CBOOOJHO OTIEpUPOBATH
MOHSITHSIMH: TIPSMOYTOJIbHAS CHCTEMa
KOOpJUHAT, BEKTOP, KOOPIAUHATHI
TOYKH, KOOPIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOpa Ha
4HCII0, Pa3JI0XKEHUE BEKTOPA 110
0a3ucy, CKaJIsipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOI
MEX/1y BEKTOpaMu; yMEHUE
HCII0JIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METO JUIsl peIIeHUs
reOMETPUUECKUX 3a7a4 U 3a7a4
IPYTUX YYEOHBIX MTPEIMETOB;
OTIePUPOBATH OHATUSMU: MATPHUIIA
2x2 n 3x3, onpenenuTenb MaTPULIBL,
F€OMETPUUYECKUN CMBICIT
OTIpeACTIUTENS;

- YMETh MOJEJINPOBATh PEAJIbHBIE
CUTYalluH Ha SI3bIKE MaTEMaTUKH;
COCTaBIISITh BBIPAKCHHUSI, YPABHECHUS,
HEpaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a4M, UCCIIEI0BATh
MIOCTPOECHHBIE MOJIEIIN C
MCIOJIb30BaHUEM ammapara aireopsl,
UHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJIbTaT; CTPOUTh MATEMAaTUUECKUE
MOJIETN C MTOMOIIBIO0 TEOMETPUUECKUX
TIOHSITHI Y BEJIMYWH, PeIlaTh
CBSI3aHHBIE C HUMU IPAKTHYECKUE
3aJ1a4M; COCTABJIATH BEPOSITHOCTHYIO
MOJIETb U UHTEPIPETUPOBATH
MOJTyYEHHBIN PE3yNbTaT; peuaTh
MIPUKIIAIHBIE 3a/1a4H CPEACTBAMHU
MaTEMaTHYECKOI0 aHaJIN3a, B TOM
YHCJI€ COLMATIbHO-I)KOHOMUYECKOTO U
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(U3HYECKOTO XapaKTepa;

- YMEHHE BBIOMPATH OIXO AN
METOJI JUIS PELICHUS 3a/1a4u;
MOHMMAaHHE 3HAYUMOCTH MaTEeMaTHKU
B U3YYEHUH IIPUPOIAHBIX U
0OIIIECTBEHHBIX MPOIECCOB U
SIBJICHUM; YMEHHE PacllO3HABaTh
MPOSIBJIEHUE 3aKOHOB MaTeMaTUKH B
HUCKYCCTBC, YMCHUC IIPUBOJUTH
MpUMEpPhl MaTEMaTHUYECKUX OTKPBITHIA
POCCUICKON U MUPOBOU
MAaTEMaTUYE€CKON HaYKH

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MIOUCKA, aHaJIM3a U
WHTEPIpETAINN
uHbOpMaLNH, H
WH(POPMAIIMOHHBIC
TEXHOJIOTUU IS
BBITTOJIHEHHS 3144
npodeccrnoHaIbHOM
JeSITeTbHOCTH

B ob6nmactu neHHOCTH
HAYYHOTO MMO3HAHUS:
-c)OpPMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKU U
00IIeCTBEHHOMN MPAKTUKH,
OCHOBaHHOTO Ha JHAJIOTe
KyJbTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE
S3bIKOBOM M UUTATEIBCKOU
KYJBTYpPBI KaKk Cpe/ICTBa
B3aMMOJICHCTBUS MEXKITY
JTIOABMH U TTO3HAHUS MUPA;
- OCO3HaHHE LIEHHOCTH
Hay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH
MPOEKTHYIO U
UCCJIEIOBATENBCKYIO
NEeSITeIbHOCTD
WHAMBHUIYAJIbHO U B TPYIIIIE.
OBnajieHre YHUBEPCATbHBIMU
y4eOHBIMU
M03HABATEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMmaIuei:
- BJIaJICTh HABBIKAMHU
noJTy4eHus: THPOpMAIUH U3
HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENTLHO
OCYIIECTBIISATH TIOUCK,
aHAJIU3, CUCTEMATH3AINIO 1
UHTEPIPETALNIO
nH(pOpMAaLIUU PA3ITUIHBIX
BUJIOB U hOpM

- YMETh ONEPUPOBATH MOHSATHUIMHU:
parroHanbHast QyHKIHS,
nokaszarenabHas (yHKIHS, CTeTIEHHAs
dbyHKIM, Torapudmudeckas
(GyHKIUS, TPUTOHOMETPUYCCKHE
(dbyHKIMM, 00paTHBIC (YHKIIHNH;
YMEHHUE CTPOUTH TpadUKH U3YUCHHBIX
(GYHKIHH, HCTIONTB30BaTh TPpadUKHU TPU
M3yYEHHUH MPOLECCOB U
3aBHCUMOCTEH, IPU PEUICHUH 33134
U3 JPYTHX YU4EOHBIX MPEIMETOB U
3a]1a4 U3 peaybHOM KHU3HH; BEIPAXKATh
(dhopMyIIaMy 3aBHCUMOCTH MEXKITY
BEIIMYMHAMU;

- YMETh ONEPUPOBATH MOHATUIMHU:
TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPAaBHCHHI U
HEPaBEHCTB, PABHOCHILHOCTh
ypaBHEHHIA, HEPAaBEHCTB U CHCTEM,
panroHaIbHbIE, HPpAIMOHAIIEHBIE,
MoKa3aTesbHbIEe, CTEIICHHBIE,
JorapupMHUEcKue,
TPUTOHOMETPHUYECKUE YPaBHEHMUS,
HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHUsI, HEPaBEHCTBA U
CUCTEMBI C TIOMOIIBIO Pa3TMIHbIX
MIPUEMOB; pelIaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSTh YPaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI JUIS
peleHusI MaTeMaTUYEeCKHX 3a/1a4 U
3a/1a4 U3 pa3IUIHbBIX 00JacTeil HayKu
U peaJbHOU KU3HU;

- YMETh CBOOOHO ONEPUPOBATH
MOHATHUSIMU: TBU)KCHUE,
napauieNbHbIA IepeHOC, CAMMETPUS
Ha IJIOCKOCTH U B MPOCTPAHCTBE,
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PEJICTaBICHHUS,
- CO3/1aBaTh TEKCTHI B
pa3nu4HbIX (hopMmaTax ¢
y4ETOM Ha3HAYCHHUS
uHPOpPMAIIUHU U TIETIEBOI
ayJIUTOPHUH, BBIOHpast
ONITUMAIIBHYIO (hopMy
NpeICTaBICHUS U
BU3YaTH3aIlHH;

- OIICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTH WH(OpPMAIIUH,
€€ COOTBETCTBHE TIPABOBBIM H
MOPaTbHO-ITHUYECKUM
HOpMaM;

- HCTIOJIB30BATh CPE/ICTBA
HH()OPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 337124 C
cobiroieHreM TpeOoBaHU
9PrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
NPaBOBBIX U ITHYECKHUX
HOPM, HOPM
uH()OPMAITMOHHON
0e30I1acHOCTH;

- BJIAJICTh HABBIKAMH
pacro3HaBaHUS U 3aIIUTHI
nH(popmManu,
UH(POPMALIMOHHOM
0€30MaCHOCTH JIMYHOCTH

MOBOPOT, IPeoOpa3oBaHue o 100us,
moA00HBIE PUTYPBI, YMETh
pacrno3HaBaTh paBHbIC U MOI00HEBIE
(buUrypsl, B TOM YUCIIe B TIPUPO/JIE,
UCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIB30BaTh TEOMETPHUYECKHE
OTHOIIICHUSI, HAXO/IUTh
reOMETPUYCCKUE BETMYNHBI (JITHHA,
yTOJI, TUIOMIA (b, 00BEM) MIPH PEIICHUN
3a7a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U U3 peaIbHOM KU3HU

OK 03. IlimanupoBats u
pearn30BBIBATH
COOCTBEHHOE
npo¢eCCHOHANTBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKY IO
JeSITeIbHOCTh B
npodecCuoHANTBHON
cdepe, UCIOIB30BaTh
3HaHUS 0 PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHUIX

B o6nactu 1yxoBHO-
HPAaBCTBEHHOT'O BOCTIUTAHUS:
- chopMHUpPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHMSI,
ATUYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTH OLIEHMBATH
CUTYaIlIO0 U TPUHUMATH
OCO3HAHHbIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPATBHO-
HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

- OCO3HaHHe JUYHOTO BKIIaaa
B [IOCTPOEHUE YCTOUUHUBOIO
Oy my1ero;

- OTBETCTBEHHOE OTHOIICHUE
K CBOMM DPOJMTEIISIM U (WJIHN)

- YMETh ONEPUPOBATH MOHATHAMU:
panroHaIbHbIE, HPpPAIlHOHABHBIE,
NoKa3aTesbHbIE, CTEIIEHHBIE,
JorapuMHuIecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U
HEPaBEHCTBA, UX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, KyO,
napauiesieure]], Ipu3Ma, mupamMuia,
¢burypa v MOBEpXHOCTH BPAIICHHUS,
IUIUHAD, KOHYC, map, cdepa,
cedeHus (pUrypsl BpallleHUs,
TUIOCKOCTH, Kacaromasicst chepel,
WIMH]IPA, KOHYyCa, TUTOIIalb
MIOBEPXHOCTHU MTHPAMHU/IBI, IPU3MBI,
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JIPYTHM 4YJICHaM CEMbH,
CO3/ITaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN cCEMENHOM KU3HU
B COOTBETCTBUHU C
TPaAUIUSIMUA HAPOJIOB
Poccuu;

OBnaseHne yHUBEPCATbHBIMH
PETYISITHBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHMU3alUsA:

- CaMOCTOSITEIILHO
OCYIIECTBIIATh
MO3HABATEIIbHYIO
JEATEIbHOCTD, BBISIBIISATH
pOoOJIEMBbI, CTABUTH U
(dbopmynHrpoBaTh
COOCTBEHHEBIE 3a1a4H B
o0pa3oBaTeNbHOI
NEeATETLHOCTH M KU3HEHHBIX
CUTYaIIUsX;

- CaMOCTOSITEIILHO
COCTaBIISITh TJIAH PEIICHUS
POOJIEMBI C YIETOM
HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH
U MIPEINOYTEHHUM;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

Croco0CTBOBATh
(hopMUPOBAHHIO U
MIPOSIBJICHUIO IIUPOKOM
SPYIUINH B PA3HBIX
00J1acTaX 3HaHUH, TTOCTOSTHHO
MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KyJbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:
UCTIOJB30BATh MPUEMBI
pediexkcum s OreHKH
CUTYyalliH, BBIOOpa BEPHOTO
pEIICHHUS;

- YMETh OLIEHUBATh PUCKU U
CBOCBPEMEHHO MPUHUMATH
pEeIIeHUs TI0 UX CHIDKEHUIO;
B) DMOIIMOHAJIbHBIN
UHTEIJICKT,
MpeaNoIaraouum
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEH MOTHBAIINH,

KOHYca, IWIMHJPA, TUTOIab chepsl,
o0beM Ky0a, IpsIMOYTOJILHOTO
napajuiesienumne1a, TUpaMuIbl,
MIPU3MBI, TWINHAPA, KOHYCAa, [apa;
yYMEHHE N300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BpAIICHUS, UX
CEYCHUs OT PYKH, C TOMOIIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEACTB; YMETh
pacro3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMETh PACIIO3HABATH
NPaBUJIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATUSIMHU:
NPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPJMHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAIIPHOE
MIPOU3BEICHUE, YTOI MEXKTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA Ha YHCIIO;
HAXOJIUTh C TOMOIIBIO U3yYEHHBIX
(hopMyJ1 KOOPIUHATHI CEPEMHBI
OTpe3Ka, PACCTOSIHAE MEKIY ABYMSI
TOYKaAMH
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BKJIIOUYAKOIIEN CTPEMIICHUE K
JOCTHKEHHIO 1IeJT U YCIIeXy,
ONTUMHU3M, UHUIIUATUBHOCTb,
yMEHHE eHCTBOBATh, UCXO
13 CBOUX BO3MOXKHOCTEH;

- DMITIaTUH, BKIFOYAIOIICH
CIIOCOOHOCTH TIOHUMATh
SMOIIMOHAIBHOE COCTOSIHHE
JIPYTHX, YYUTHIBATh €T0 TPU
OCYIIECTBIICHUU
KOMMYHHKAITIH,
CITOCOOHOCTH K COUYBCTBHIO
U COIEPEKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB,
BKJTIOYAIOIIUX CITIOCOOHOCTH
BBICTpAauBaTh OTHOILIECHUS C
JIPYTHUMH JTIOAbMH,
3a00TUTKCS, TIPOSIBIISITH
WHTEPEC U pa3periarh
KOH(DIJIUKTHI

OK 04. O¢dpexruBnO
B3aUMO/ICHICTBOBATH U
paboTaTh B KOJIJIEKTUBE
Y KOMaHJIe

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH U
CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHHE HABbIKAMU
y4eOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM U COLIMAIbHOM
JeSATEIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMU
JNIEUCTBUSIMU:

0) COBMECTHAs JICSITCIIBHOCTD:
- IOHUMATh U UCIIOJIb30BATh
MIPEUMYILECTBA KOMaHIHON U
WHAUBHUIYaIbHON paboOThI;

- IPUHUMATH LIETTU
COBMECTHOM JIEATEILHOCTH,
OpPTaHHU30BBIBATH U
KOOPAMHHUPOBATH IEHCTBUS
0 €€ JIOCTUKEHUIO:
COCTaBJIATH IUIAH JIEHCTBHI,
pacrpeaensaTh poJiv ¢ y4eTOM
MHEHUH yYaCTHUKOB
00CYX/1aTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAThH U
BBITIOJIHATH pa0doTy B
YCJIOBHSIX PEaibHOTO,
BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aNMOJICHCTBHA,

- YMETh ONEPUPOBATH MOHATHAMU:
CJIyYaHBIN OMBIT U CIy4anHOE
COOBITHE, BEPOSITHOCTD CIYYailiHOTO
COOBITHS; YMETh BHIYUCIISATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpadUyecKuX METOA0B; IPUMEHSITh
(bOpMyJIBI CIIOKEHHUS U YMHOKEHHS
BEPOSITHOCTEH, KOMOMHATOPHbBIE
(baxThl 1 GOPMYIIBI IPH PELICHUN
3aJla4; OLEHUBATh BEPOSTHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aifHBIMU BEJIMYMHAMH; YMEHUE
MIPUBOIUTH TPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YHUCE B MPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

- YM€Tb CBOOO/IHO OTIEpUPOBATH
MOHATHUSIMH: CTEIICHb C IIEITBIM
MoKazaresieM, KOpeHb HaTypaibHON
CTETIEHH, CTETIeHb C pallHOHAIEHBIM
MOoKa3areseM, CTENEeHb C
NENUCTBUTENBHBIM (BEIIECTBEHHBIM)
MoKasaTesiem, Jjorapudm Jucna,
CHHYC, KOCHHYC U TAaHT€HC
MIPOU3BOJILHOTO YHUCIIA;

- YMETh CBOOOHO ONIEPUPOBATH
MOHATUAMH: TpaduK QyHKIINH,
oOpatHast pyHKIHS, KOMIIO3ULIUS
byHKIMiA, THHEHHAS QYHKIUS,
KBaJpaTHuHasi (yHKIUS, CTeTICHHAS
(GYHKIUS C LIeTBIM [TOKA3aTeseM,
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- OCYIIECTBIIATH IO3UTUBHOE
CTpaTeruyeckoe MoBe/IeHUE B
Pa3IUYHBIX CUTYaIIUSX,
IPOSIBIISITH TBOPUYECTBO U
BOOOpakeHue, ObITH
UHUIMATUBHBIM.

OgnageHre yHUBEPCAIbHBIMU
PeryIsITUBHBIMU
JEUCTBUSAMMU:

T') MPUHATHE ce0s U APYTUX
JIIOJIEH:

- IPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIOCH
IIPU aHAJIKU3€E Pe3yIbTaTOB
NesITebHOCTH;

- IPU3HABAThH CBOE MPABO U
IIPaBO JPYTHX JIIOACH Ha
OIINOKU;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATh MUP C MO3ULUU
JPyroro 4enoBeKa

TPUTOHOMETPHUYECKUE (PYHKIUH,
oOpaTHBIE TPUTOHOMETPUYECKHE
(byHKIMH, TOKa3aTeNbHAS 1
norapudmudeckast GyHKIIHMH; YMETh
CTpOUTH TpaduKH QyHKITHIHA,
BBITIOJIHATH IPE0Opa3oBaHUs
rpaduKoB GyHKIHIA;

- YMETh UCTIONIB30BATh TPaUKU
(byHKUMN 17151 U3YYEeHHUs TPOLIECCOB U
3aBUCHMOCTEH MPU pEIICHUH 3a/1a4 U3
ApyTuX y4eOHBIX MPEAMETOB U U3
peabHOM )KU3HU; BHIPAXKATh
(dbopMynIaMu 3aBUCUMOCTH MEXTy
BEJINYNHAMU;

- cBOOOJIHO OTEPHPOBATH MOHATHSIMH:
YETHOCTbH (DYHKIIUH, TIEPHOTUIHOCTD
(GyHKINH, OTPAaHUYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
¢byHKUMHU, HaubobIIee U
HavMeHbIIee 3HaueHHUs QYHKIINH Ha
IIPOMEKYTKE; YMETh IPOBOIUTD
uccaenoBanue QyHKIINH,

- YMETb UCIOJIb30BaTh CBOMCTBA U
rpaduku QyHKIUN 111 pereHus
ypaBHEHMIA, HEPABEHCTB U 33/1a4 C
napameTpamu; n300paxkaTh Ha
KOOPAMHATHOH IJIOCKOCTH MHOXECTBA
pELICHNI YpaBHEHU, HEPABEHCTB U
UX CUCTEM

OK 05. Ocy1iiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO HA
roCyJJapCTBEHHOM
s13pIKe Poccuiickoi
denepanny C y4eToM
0COOEHHOCTEH
COLIMAILHOTO U
KYJbTYPHOTO
KOHTEKCTa

B o0nacTh 3¢TETHYECKOTO
BOCIIMTAHUS

- 3CTETUYECKOE OTHOIIEHHE K
MUPY, BKITFOYasi SCTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA,
CriopTa, TpyJa
00I1IECTBEHHBIX OTHOIICHUIA;
- CIIOCOOHOCTE
BOCTIPUHUMATH Pa3InIHBIE
BUJIbI UCKYCCTBA, TPAJUIIAN U
TBOPYECTBO CBOETO M JIPYTUX
HapOJIOB, OIIYINATh
SMOIIMOHAILHOE BO3JICHCTBHE
UCKYCCTBA,

- yOS)KIEHHOCTD B
3HAYMMOCTH JUISl IMYHOCTH U
00111eCTBa OTEYECTBEHHOIO U
MHPOBOT'O UCKYCCTBa,
STHUYECKHX KYJIbTYPHBIX
TpaJuLMi 1 HAPOJTHOTO

- YMETh ONEPUPOBATH MOHATHIMU:
cpenHee apuMeTUIeCKOe, MeIMaHa,
HauOoJIbIlIee U HAMMEHbIIIee
3HAUYEHUS, pa3Max, TUCTIEPCHs,
CTaHJapTHOE OTKIOHEHHE YHCIIOBOTO
Habopa; yMeHUe U3BIEKATh,
WHTEPIPETHPOBATH HHPOPMAIIHIO,
MPEJICTABICHHYIO B TAOIUIAX, HA
auarpaMmmax, rpadukax,
OTPAXKAIOLLYO CBOMCTBA pEAIbHBIX
MIPOIIECCOB M SIBJICHUM; TIPEACTABIIST
UH(OPMAIIHIO C TTIOMOIIBIO TAOIHII U
JMarpaMM; MCCIeI0BaTh
CTAaTHUCTUYECKUE IaHHBIC, B TOM YHUCIIC
C IPUMEHEHUEM TpadUIeCcKuX
METOJIOB M SJICKTPOHHBIX CPEJICTB;

- YMETh ONEPHUPOBATH MTOHATHIMHU:
TOYKa, MpsiMasi, INIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBINA YOI,
CKPEIIUBAIOIINECS TIPSIMBIE,
apajuIeIbHOCTh U
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TBOPYECTBA;
- TOTOBHOCTb K
CaMOBBIPKEHUIO B PA3HBIX
BUJIaX UCKYCCTBa,
CTpEMJICHHE MIPOSIBIIATH
Ka4yecTBa TBOPUYECKOI
JUYHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOIeHue:

- OCYILLECTBIISATh
KOMMYHHKAITIH BO BCEX
chepax KHU3HU;

- pacmo3HaBaTh
HeBepOaTbHBIC CPEICTBA
0011IeHHs, TOHUMATh
3HaYEHHE COIUAIbHBIX
3HAKOB, PACIIO3HABATH
NPEINOCHUIKY KOH(PIUKTHBIX
CUTyalHU U CMATYaATh
KOH(JIUKTHI,

- Pa3BepHYTO U JIOTUYHO
u3JIarath CBOK TOUYKY 3pEHHUS
C MCTIOJIH30BAHUEM SI3BIKOBBIX
CPEJCTB

MEPIEHAUKYIAPHOCTD HPSAMBIX U
TUTOCKOCTEH, YToJ MEXIY NMPSIMBIMH,
YTOJ MEXY IIPSIMOU U INIOCKOCTBIO,
YTOJI MEX]Y TIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TUIOCKOCTH,
paccTosHUE MEXTy MPSIMBIMH,
paccTosiHie MEeXIY TIOCKOCTSIMH,

- YMETh UCTIOJIB30BATh TIPH PELICHUH
3a71a4 U3y4eHHbIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLICHUBATh
pa3mepbl 00BEKTOB OKPYIKAIOIIETO
MHpa

OK 06. ITposBasaTh
IPaXKTaHCKO-
MaTPHOTUIECKYIO
MMO3HIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TOBECHUE
Ha OCHOBE
TPaIUITHNOHHBIX
00111eUeI0BEUECKUX
IIEHHOCTEH, B TOM
YHCIIe C YYETOM
rapMOHH3AITUN
MEKHAIMOHAILHEIX U
MEXPETUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSITH CTaHIaPThI
AHTUKOPPYIIIUOHHOTO
[MOBEIEHUS

- OCO3HAaHHE 00YyUYaIOIIUMUCS
POCCHUICKOM Irpa)kaaHCKOMN
UJICHTUYHOCTH;

- LIeJICHANPABIICHHOE
pa3BUTHE BHYTPEHHEHN
MO3ULIAH JTUYHOCTH Ha
OCHOBE JyXOBHO-
HPaBCTBEHHBIX [ICHHOCTEN
HapoaoB Poccuiickoi
®denepannu, ICTOPUUECKUX U
HallMOHATBHO-KYJBTYPHBIX
TpaauIuii, popMUpOBaHUE
CHUCTEMBbI 3HAYUMBIX
LEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIMOHHOTO
MHUPOBO33pEHUS,
IIPaBOCO3HAHUS,
3KOJIOTUYECKOU KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIETIH U
CTPOUTD KU3HEHHBIC IJIAHBI;
B wacTtu rpaxkmaHckoro
BOCITUTAHUSA:

- OCO3HAHME CBOMX

- YMETh OIIEPUPOBATH MOHATUAMU:
MPsIMOYTOJIbHAS CHUCTEMa KOOPAUHAT,
KOOpJMHATHI TOYKH, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKaISIPHOE
IIPOU3BE/ICHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YHCIIO;
HAXOJHUTh C MOMOUIBIO U3YYEHHBIX
(bopMyIT KOOPAMHATHI CEPEAUHBI
OTpe3Ka, PACCTOSTHUE MEKIY IBYMsI
TOYKaMH;

-yMeTb BbIOUpATh MOAXOAAIINI
W3Y4YEHHBIN METOJ JUIsl pEIICHUS
3aJla4yM, paclo3HaBaTh
MaTeMaTH4ecKue QaxkThl U
MaTeMaTHYeCcKHe MOJIETU B
MIPUPOHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHUE
MPUBOAUTH MPUMEPHI
MaTEeMaTHYECKUX OTKPBITUN
POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETh OIIEPUPOBATH MOHATUAMU:
CJIYYalHBIN OMBIT U CIyYanHOE
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KOHCTUTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, YBOXKCHHE
3aKOHa M MPABOIOPSAKA;

- IPUHSTHE TPATUITHOHHBIX
HaIlMOHATBHBIX,
00I1[eUeI0BEYUECKUX
TYMaHUCTUYECKUX U
JIEMOKPATHIECKUX
IICHHOCTEIA;

- TOTOBHOCTH MPOTUBOCTOSITh
UJICOJIOTHH IKCTPEMHU3MA,
HallMOHAIN3Ma, KceHooouu,
JTUCKPUMMHALIMY 110
COIMATHHBIM, PETUTHO3HBIM,
pPacoBbIM, HAITMOHAJIbHBIM
MpU3HaKaMm;

- TOTOBHOCTh BECTH
COBMECTHYIO JIeSTEILHOCTh B
HMHTEpecax rpakxJ1aHCKoro
oO1recTBa, y4acTBOBaTh B
CaMOYTIPaBJICHUHU B
0011e00pa3oBaTeIbHON
OpraHU3alMH U JIETCKO-
IOHOIIECKUX OpraHU3aIMIX;

- YMEHHE B3aUMOJICHCTBOBATH
C COIMAIIbHBIMHU
WHCTUTYTaMU B
COOTBETCTBHUU C UX
(GYHKIIUSMU ¥ HA3HAYCHUEM;
- TOTOBHOCTH K
T'yMaHUTapHOU U
BOJIOHTEPCKOU JIESITEIBHOCTH;
NaTPUOTUUYECKOTO
BOCITUTAHUS

- chopMHUpPOBAHHOCTH
POCCUICKOM TpaKJaHCKON
UJEHTUYHOCTH, TATPUOTU3MA,
YBaXEHUS K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH
nepen Ponunoii, ropaoctu 3a
CBOM Kpai, cBoro Ponuny,
CBOM SI3BIK M KYJIBTYDY,
MPOILJIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuu;

- IICHHOCTHOE OTHOIIICHHE K
roCyJJapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U
NPUPOJHOMY HACTIEIUIO,
NaMATHUKAM, TPAIALIASIM

COOBITHE, BEPOSITHOCTH CIY4aiiHOTO
COOBITHS; YMETh BBIYHCIIATH
BEPOSITHOCTH C UCTIOJIb30BaHUEM
rpaguIecKuX METO/I0B; TPUMEHSATh
(bOpMyJIBI CIIOKEHHS U YMHOKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxThl ¥ GOPMYIIBI IPH PELICHUN
3aj1a4; OIIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMU BEJTMYMHAMHM; yMEHHE
MIPUBOAUTE TIPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIINX YMCEN B IPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSIX
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HapoaoB Poccuu,
noctmxenusaM Poccuu B
HayKe, UCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSIX U TPYJIE;

- ujeiiHas yOeKIEeHHOCTb,
TOTOBHOCTD K CITY>KCHHUIO U
zamute OTedecTna,
OTBETCTBEHHOCTH 3a €T0
cyns0y;

OCBOCHHBIE 00YUYAIOIIUMHUCS
MEXIPEMETHBIE TIOHSATHUS U
YHUBEpCaJIbHbIC YUCOHBIC
NeHCTBUS (PETYISTUBHBIE,
ITO3HaBaTEIIbHbIC,
KOMMYHHKaTHBHBIE);

- CITIOCOOHOCTH UX
WCITOJIb30BaHUS B
MMO3HABATEIIFHOM U
COLIMAJIbHON NIPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIILHOMY
MJIAHUPOBAHUIO U
OCYILIECTBIICHUIO Y4eOHON
NesATeILHOCTH, OPTaHU3AIUN
y4eOHOTO COTPYIHUYECTBA C
MeIarOTMIeCKUMHU
paboTHHKaMU U
CBEPCTHUKAMHU, K yUYaCTHIO B
MOCTPOCHUU

WHJIUBUY ATbHOMN
o0pa3oBaTeNbHOI
TPACKTOPUH;

- OBJIaJICHUE HAaBBIKAMH
y4eOHO-UCCIIeI0BATETBCKOM,
IIPOEKTHOM U COLIMATIbHOM
JIEATETLHOCTH

OK 07. CopneiicTBOBaTh
COXPAaHEHHUIO
OKpYKarolleu cpenbl,
pecypcocOepekeHHIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIHAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTUBHO
JIECTBOBATH B
YpE3BhIYANHBIX
CUTYaIUIX

- HE MPUHUMATD JIEUCTBUS,
IPUHOCSIINE BPE
OKpYXKarolleH Cpeac;

- YMETh MPOTHO3UPOBATH
HeOJIaronpusTHbIC
9KOJIOTMYECKUE TTOCIIEACTBUS
peITPUHIMAEMBIX
JIEUCTBUI, IPEOTBPAIIATH
ux;

- pacIIUPUTH OMBIT
NeATETbHOCTH
3KOJIOTUYECKON
HaIpaBJIEHHOCTH;

- pa3pabaThIBaTh MJIaH

- YMETh ONEPUPOBATH MOHATHAMU:
(byHKIMS, HeTpephIBHAS (YHKITHS,
MIPOU3BOIHAS, TEpBOOOpa3Has,
OTIpeIeICHHBI HHTETPAIT; YMETh
HaXOJUTh MPOU3BOHbIE
AJIEMEHTAPHBIX (DYHKIIHNA, HCTIOTB3YS
CIpaBOYHBIEC MAaTEPUAIIbI;
WCCIIEZIOBATh B MMPOCTEHIITNX CITydasx
(GyHKIMH HA MOHOTOHHOCT,
HAXOJUTh HANOOJBIINE U
HAaUMEHBIIIHNE 3HAUYCHUS (QYHKITUI;
CTPOUTH TPAPHUKH MHOTOUJICHOB C
UCTOJIb30BAaHUEM allnapaTa
MaTEeMaTHYECKOTO aHAJIN3a;
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pereHus mpooJIeMbl €
YYETOM aHaJM3a HMEIOIIXCS
MaTepUaTbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;
- OCYIIECTBIISATh
TeJICHANPaBICHHBIN TIOUCK
nepeHoca Cpe/icTB U
CII0CcO000B JECTBUS B
po(heCCHOHATTFHYIO CPENY;

- YMETh NIEPEHOCUTH 3HAHUS B
MO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIaCTH
KU3HECATECIILHOCTH,

- TIpeJyTaraTh HOBBIE
MPOEKTHI, OIICHUBATH HJICH C
TIO3HIINY HOBU3HBI,
OpPUTHHAIILHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTYyaIHMsIM, BHOCUTb
KOPPEKTHUBBI B ICSITEITHLHOCTb,
OILICHUBATh COOTBETCTBUE
pPE3YJIBTATOB IEJISIM

MPUMEHSTH IPOU3BOAHYIO IPH
pellIeHIH 331249 Ha IBM)KCHUE; PEIIaTh
MIPAKTUKO-OPUEHTHPOBAHHBIC 3a71aUU
Ha HauOOJIBIITNE U HAUMEHBIINE
3HA4YEHUs1, Ha HAXOXKJCHUE Ty TH,
CKOpPOCTH M YCKOPCHHS;

- YMETh ONEPUPOBATH MOHATHAMU:
JBIDKEHUE B TPOCTPAHCTBE, TTOA00OHbIE
(burypsl B mpoCTpaHCTBE;
WCTIOJIF30BaTh OTHOIICHUE TUTOMIAICH
MOBEPXHOCTEH M 00HEMOB TTOI0OHBIX
(buryp npu peieHuu 3a/1aq;

- YMETb BBIYUCIIATH T€OMETPUUYECKHE
BEJIMYUHBI (JUIMHA, YTOJI, IIOMIAb,
00beM, IIIOIIA/lb TOBEPXHOCTH),
UCTIONB3Ys U3yUeHHBIE POPMYIIBI U
METOIbI

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIUATIINHBI
2.1. O0beM yueOHOM TUCHUIIMHBI U BUAbI Y4e0HOH padoThI

Buj yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 235

B T.4. B ()OpMe NMPAKTHYeCKOI NMOAT0TOBKH 76

BT. U..

TEOPETHUECKOE 00yUueHne 141

B TOM 4ncie npakTUYEeCKUX 3aHATUN 76
CamocrostenbHas pabora 12
IIpomeskyTouHas arrecTanus (IK3aMeH) 6
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2.2. TemaTu4yeckuii IJIAH M CO/ieP:KaAHNE Y4e€OHOM JUCUUIJINHBI

HaumMeHoBaHHne Koabl koMnereHui
pa3aesioB U TeM Oo0bem, akaa. 4./ B M JJHNYHOCTHBIX
TOM 4YHCJIe pe3yJbTaToB,
Conep:xanue yuyeOHOro marepuasa u GopmMbl OPraHu3anuM JAesITeJIbHOCTH B popme ¢popmupoBanmnio
o0yJaromuxcst NPaKTHYECKOI KOTOPBIX
NOATO0TOBKH, aKa/l. croco0cTByeT
4. 3JIEeMEHT
NPOrpamMMmbl
1 2 3 4
Pazpean 1. 20
IToBTOpEHUE Kypca
MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1. Coaep:xanue yueOHOro MaTepuasa 2
Lenb 1 3anaau 1. Ba3oBble 3HAHKS ¥ YMEHHUS 110 MATEMaTHKE B MPO(ECCHOHATBHON 1 B
MAaTEMAaTHKH IIpH MMOBCETHEBHOM JESTEIbHOCTH
OCBOCHHUH OK 01; OK 02; OK
CIENMAIbHOCTH 03; OK 04; OK 05;
Tema 1.2. Coaep:kanne yaeGHOro MaTepuaia 2 OK 06; OK 07
Hucna i BRIYUCICHHUSL. JlelicTBMsT ~ HaJx ~ MOJOXKHUTEIbHBIMA M OTPMUATENLHBIMH  YHCIAMHU,
Beipaxenus n OOBIKHOBEHHBIMH ¥ JICCATHYHBIMH Jpo0sMH. JIeHCTBUSL CO CTENEHAMH,
npeodpa3oBaHms (bOpMYJIbI COKPAIIEHHOTO YMHOKEHUS.
Tema 1. 3. IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoAepKaHue 2
I'eomerpus Ha NPHUKJIAJTHOTO0 MOAYJIs1)
IJIOCKOCTH B ToM 4mciie NPAKTHYECKUX 3aAHATHI 2
Bunel mnockux ¢uryp u ux miomanb. [IpakTHKO-OpHEHTUPOBAHHbBIE 33]a4d B
Kypce reOMETPHH Ha TIOCKOCTH
Tema 1.4. Coaep:xanue yueOHOro MaTepuasa 4
HpouenTHeie B ToM 4nc/Ie MPAKTHYECKUX 3aHSATHI
BBIYHUCITICHUS

HpOCTHe IMMPOLCHTEI, PA3HBIC cIocoOs! 1 BeryuciacHus. CI0KHbIE IMPOLCHTLIL
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Tema 1.5. Coaep:xanue yueOHOro MaTepuasa 2
YpasHeHus 1 B ToM 4nc/Ie MPAKTHYECKUX 3aHSATHI 2
HEPaBEHCTBA - ”

JluHeiinble, KBaApaTHBIE, IPOOHO-IUHENHBIE YPABHEHHS U HEPABEHCTBA
Tema 1.6. Conep:xanue y4eOHOro MaTepuaJia 4
CucTembl ypaBHEHUH 1 | Crioco6bl pelueHns CHCTEM JIMHEHHBIX ypaBHeHHil. [loHsTns: Marpuua 2x2 u
HCPaBCHCTB 3x3, ompemenurens Marpuipl. Merox Iaycca. CucTeMbl HETMHEHHBIX
ypaBHeHUH. CUCTEMBbI HEPABEHCTB
B TOM umciIe IPAKTHYECKUX 3aAHATHIA 4
Borunicnenuss u npeoOpa3oBaHus. YpaBHEHHMs] U HepaBeHCTBa. ['eomeTpus Ha
IUIOCKOCTH

Pazgea 2. 18

IIpsimble u
IUIOCKOCTH B

MPOCTPAHCTBE
Tema 2.1. Conep:xanue y4eOHOro MaTepuaJia 2
OcHoBHbIC IOHATHS | [[pegmer cTepeoMeTpun. OCHOBHBIE MOHATHA (TOUKa, MpPAMas, TIOCKOCTD, OK01; OK 03; OK
CTCPCOMCTPHUH. npocTpancTBo). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. Ilepecekarouruecs, 04; OK 07
Pacnonoxenue _ | mapamienbHble M CKpCLIMBAIOIIKeCs MpsiMble. IIpu3HaK M CBOMCTBO
HPAMBIX U TUIOCKOCTCH | cxpemuBarommxcs npsaMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE QUTYPEI.
Tema 2.2. Conep:xanue y4eOHOro MarepuaJia 6
HapaHHeHI’HOCTI’ [MapannensHble TpsAMas U 1I0ckocTs. Omnpenenenue. IIpusnak. CoiicTa (¢
HPAMBIX, HIPAMOU M| nokaszatenscTtBoM). IlapamnensHele Iuiockoctd. Omnpenenenue. I[lpusHaxk.
TIIOCKOCTH, Caoiictsa (¢ nokaszarenbctBoM). TeTpasap u ero sneMenTsl. [lapamienenunen u
HI0CKOCTCN ero asnemeHTsl. CBOWCTBA MPOTHBOMOJOKHBIX TpaHed ¥ JHaroHajei
napayenenunena. [locrpoenne ceuenuii. Pemienue 3amay.

Tema 2.3. Conep:xaHue y4eOHOIro MaTepuasia 2

Ilepren MKy IIPHOCTE | [epnenpuky spHble mpsiMble. [lapaiuienbHble IPSMbIE, NEpIEeHIUKYIAPHbIE K

HPAMBIX, IPAMOU M| yiockocti.  [IpM3HAaK — NEPHEHAMKYJIAPHOCTH  NPSAMOM M IIOCKOCTH.

TIOCKOCTH, JlokasarenbcTBO.  [leprmieHIMKYIssp W HakKJIOHHas.  [lepreHIuKyIsIpHBIC
IUIOCKOCTEN

I0cKoCTH. [Ipu3HaK neprneHaAnKyIspHOCTH IJIOCKOCTEH. JloKa3aTebCTBO.
PaccTosiHus B IpOCTpaHCTBE
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Tema 2.4. Coaep:xanue yueOHOro MaTepuasa 2
Teopema o Tpex Teopema 0 Tpex mepreHAUKyIsspax. JIoKka3aTeabCTBO. YTOI MEKIY MPAMON H
HCPICHANKYIIpaX IUIOCKOCTBIO. YTOJI MEXKTY TUIOCKOCTIMU
Tema 2.5. IIpo¢eccuoHaAILHO-OPHEHTHPOBAHHOE coaepxaHue (conep:xxanue 4
[TapannenvHble, MPUKJIAJTHOTO MOYJIAA)
HepHEeHUKYIPHEIE, | B TOM 4Hc/Ie MIPAKTHYeCKUX 3aHATHI 4
CKpCIIMBAIOIHNECs AKCHOMBI ~ CTEpEOMETPHHU. IlepIEHAUKYISPHOCT, HPSAMOM M  INIOCKOCTH,
HpAMBIC NapaieabHOCTh  ABYX — NPAMBIX,  NEPNEHAUKYISPHBIX  IUIOCKOCTH,
HEPIEHIMKYIIAPHOCTD IIOCKOCTEN
Tema 2.6. Conep:xanue y4e0OHOIro MaTepuaa 2
Pemenue 3anau. B ToM uymHc/Ie NPAKTHYECKUX 3aHATHI 2
[IpsiMbI€e U MIIOCKOCTH >
B NpOCTpaHCTBe Pacrnosioxkenne npsAMBIX U TIOCKOCTEH B IIPOCTPAHCTBE. [TepreH MKy IAPHOCTH
¥ [IapaJLIETLHOCTD MPAMBIX M IIOCKOCTEN. CKPEIMBAIOIINECS TIPSIMbIE
Pazgea 3. 12
Koopaunarsl u
BEKTOPbI OK 02; OK 03; OK
Tema 3.1. Coaepixanue yueOHOro MaTepuasa 2 04; OK 07
JlexapToBbl JlekapTOBBl ~ KOOPJAWHATHI B  IPOCTpaHcTBe. lIpocreiimme 3amaun B
KOOpZIHHATHI B KoopauHarax. PaccrosHue MeXIy ABYMs TOYKAMH, KOOPIWHATHI CEPEIUHEI
IPOCTPAHCTBE. oTpeska
Paccrosinue mexny
JIByMS TOUKAMH.
Koopaunarst
CEepEJIMHBI OTPE3Ka
Tema 3.2. Coaep:xanue yueOHOro MaTepuasa 3
BexTopst B Bekropsl B mpoctpancTBe. CIIOKEHHE W BBHIYUTAHHE BEKTOPOB. YMHOXKEHHE
HPOCTPAHCTBC. BekTOpa Ha umcio. KommuanapHele BekTOphl. CKalspHOE IPOU3BEICHUE

Yron mexnay
BekTopamu. CkaiisipHOE
MIPOM3BEICHUE
BEKTOPOB

BEKTOpOB. Pa3iioxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
Koopaunatsl BekTOopa, CKalsipHOE MPOW3BEIEHHWE BEKTOPOB B KOOPJAMHATAX,
YIOJd MEXJy BEKTOPAMM, YTrOJ MEXKIAY HPSAMON M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU. YPaBHEHHUE TIOCKOCTH. ['€OMETpUUECKUI CMBICIT ONTPEACTUTENS
2x2.

23




Py0exnblii KOHTPOIb Nel 1
Tema 3.3. IIpodeccuonaIbHO-OpEHTHPOBAHHOE coaepKaHue (copep:xkanue 4
[IpakTuko- NPHUKJIAJTHOTO0 MOAYJIs1)
OPUEHTHPOBAHHBIE | B TOM YHCJIe IPAKTHYECKUX 3AHATHI 4
sajaun Ha KoopauHaTtHas TIUIOCKOCTb. BBIUKMCIIEHHE pacCTOSHMN W IUIOIIAAEH Ha
KOOpAMHATHOH wI0cKOCTH. KONMYeCTBEHHBIE PACUETEHL
IUIOCKOCTH
Tema 3.4. Coaepsxanue yueOHOro MaTepuasa 2
Pemenne 3anad. B TOM umHc/Ie NPAKTHYECKUX 3aHATHI 2
Koopaunats! u
BEKTOpE! JleKapTOBbl KOOPIMHATBI B TMPOCTPAHCTBE. BEKTOPH B MPOCTPAHCTBE.
ClnoXeHME W BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpAa Ha YHCIIO.
Komrutanapusie BekTopsl. CKaISIpHOE MPOU3BEICHUE BEKTOPOB. PasiokeHue
BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. llpocTeiiiine 3amaum B
KoopauHatax. KoopauHaThl  BEKTOpAa, pPACCTOAHUE MEXKIAY  TOYKAMH,
KOODJMHATHI CEPEIMHBI OTPE3KA, CKAIIPHOE IIPOU3BEINECHUE BEKTOPOB B
KOOpPJIMHATAX, YIOJ MEXIy BEKTOPaMH, yroJl MEKIY MPAMON U IUIOCKOCTBIO,
YTOJI MEXKY TIOCKOCTSIMH
30
Paspnea 4.
OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
GyHKuMH
Tema 4.1. Coaepxanue yueOHOro MaTepuasa 2
TpUroHOMETPUIECKNE | Pyryannass mepa yrma. IIOBOPOT TOYKM BOKPYr Hadana KOODIMHAT. OK 01; OK 02; OK
yHKIHM Onpenenenne CUHyca, KOCHHYCa, TaHTEHCA M KOTAHTEHCA. 3HAKM CHUHYCa, 03; OK 04; OK 05;
HPOMU3BOJIBHOTO YIJI4, | kocuHyca, TaHreHCa W KOTAHIEHCA 110 YETBEPTAM. 3aBHCHMOCTbH MEKILY OK 06; OK 07
yucna. Panuantas v | cypycom, KOCHHYCOM, TAHT@HCOM H KOTAHTCHCOM OZHOTO H TOTO XK€ yIia
rpajycHas Mepa yria
Tema 4.2. Coaepsxanue yueOHOro MaTepuasa 4
OcropHbIe Tpuronomerpuyeckre ToxaecTBa. CHHYC, KOCHHYC, TaHTCHC U KOTAHTE€HC
TPUTOHOMETPUHICCKUC | yryop o 1 - 0. DOPMYJIBI IPUBEICHUS
TOXKJICCTBA.
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DopMyJIbl IPUBEIECHUS

Tema 4.3.
CuHyc, KOCHHYC,
TAHT'€HC CyMMBI U

Pa3HOCTH JBYX YIJIOB
CuHyC 1 KOCHHYC
JIBOMHOTO yTJIa.
DopMybl
ITOJIOBUHHOTO YIJIa

Conep:xanue y4eOHOro MaTepuaJia

CymMa u pazHOCTb cMHYcOB. CymMMa M pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBoiHoro yrua. @opmyinbl nojsoBUHHOro yrina. I[IpeoOpa3oBaHusi CymMMBbl
TPUTOHOMETPUYECKUX (DYHKIMHA B MPOM3BEICHUE M MPOU3BEACHUS B CyMMY.
BolpakeHue TpUTOHOMETpUYECKUX (YHKUMH 4Yepe3 TaHI'€HC IOJOBUHHOIO
aprymenTa. IIpeoOpa3oBanus NpoCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKECHUN

Tema 4.4.
DyHKIMH, UX
cBoiicTBa. CriocoObI
3a1aHus PyHKIUN

Conep:xanue y4eOHOro MaTepuaJa

OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU QyHkimil. YETHOCTD,
HEYETHOCTbH, MEPUOIUIHOCTh PYHKIMHI. CriocoObl 3a1anus QyHKUINN

Tema 4.5. Coaepixanue yueOHOro MaTepuasa
TpUrOHOMETPUIECKNE | OGnacth ONpefclCHHS M MHOXKECTBO 3HAUCHUI TPUTOHOMETPHUYCCKHX
byHKIH, UX CBOMCTBA | dyyyyruif. UYETHOCTb, HEUETHOCTb, MEPHOAMYHOCTb TPHUIOHOMETPHUYECKHX
u rpaduky ¢byukuuii. CBoiicTBa u rpaduku GyHKIUHE y = cOS X, Y = sin X, y=tg X, y= ctg X.
Tema 4.6. Coaep:xanue yueOHOro MaTepuasa
IIpeobpasosanue B ToM 4nc/Ie NPAKTHYECKUX 3aHATHI
rpauKoB =
CkaTHe U pacTsDKeHUe rpaduKoB TPUTOHOMETPUYSCKUX (DYHKIIHHA.
TPUTOHOMETPUIECKUX .
P [IpeobpazoBanue rpauKoOB TPUTOHOMETPUUECKHUX (DYHKITHI
Tema 4.7. IIpodeccnoHabHO-OPUEHTHPOBAHHOE cojep;KaHue (conepxkanue
Ornucanue NMPUKJIATHOTO MOYJIs1)
IPOU3BOJCTBEHHBIX | B TOM 4mMc/ie MPpaKTHYECKUX 3aHSATHI

MIPOIIECCOB C MTOMOIIBIO
rpadukoB QyHKIHI

Hcnons3oBanue CBOMCTB TPUTOHOMETPUYECKUX byHKIHI B
poecCHOHABHBIX 3aa9ax

Tema 4.8. Conep:xaHue y4eOHOro MaTepuaJia

Obpathbie O6parHblie TpuroHomMerpudeckue GpyHkuu. VX cBOHCTBa U rpaduKu
TPUTOHOMETPHUYCCKHE

byHKIIHN
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Tema 4.9. Conep:xanue y4eOHOro MaTepuaJia 4
TpUroHOMETPIIECKNE | ypaphenue cos X = a. YpaBHCHHE Sin X = a. YpaBHEHHE tg X = 4, cig X = a.
YPaBHCHUS 1 Pemenne TPUTOHOMETPHUYECKUX YPABHEHHWH OCHOBHBIX THITOB: IMPOCTECHIIINE
HEpaBCHCTBA TPUTOHOMETPUYCCKUAE YPABHEHHsS, CBOJSIIMECA K KBaJIpPATHBIM, PEIIACMBIC
pasJIoKEHUEM Ha MHOKUTEIH, OTHOPOIHBIE.
ITpocTeiiire TPUrOHOMETPHUYECKHE HEPABEHCTBA
Tema 4.10. Conep:xanue y4eOHOro MaTepuaa 2
Cucremer CucTeMBl IPOCTENIINX TPUTOHOMETPUIECKUX YPaBHEHHIA
TPUTOHOMETPUYECKUX
YpaBHEHUU
Tema 4.11. Conep:xanue y4e0OHOro MaTepuaa 2
Pemenue 3anau. B ToM uHc/Ie NPAKTHYECKUX 3aHATHI 2
OcHOBBI =
[peobpaszoBanue TPUTOHOMETPUUECKHX BBLIPAKEHHMIA. Pemenue
TPUTOHOMETPHUH. N
TPUTOHOMETPUYECKMX  YPAaBHEHMH M  HEPAaBEHCTB B TOM 4YHCIE C
Tpuronomerpudeckue N N
UCIIOJIL30BAHUEM CBOMCTB (DYHKIIHIA.
GhyHKIMH
Pazgea 5. 5
KommiekcHbIe Yncia
Tema 5.1. Conep:xanue y4eOHOro MaTepuaJia 1
Kommiekcrbie T1ena | [Jonsrie koMIueKCHOro uciaa. CONMpsKEHHbIE KOMILICKCHbIE YICIa, MOLYIb 1
apryMeHT KOMIUIEKCHOTO uucia. dopma 3amicd  KOMILIEKCHOTO —YHCIa
(reomeTpuuecKas, TPMIOHOMETPUUECKast, anredpandeckas). ApupMeTHUECKUe
JENCTBUS C KOMIUIEKCHBIMU YHMCJIAMH
Tema 5.2. Conep:xanue y4eOHOro MarepuaJia 3
Ipumenenne B ToM uYHc/Ie NPAKTHYECKUX 3aHATHI
KOMIIJIEKCHBIX YHCEIT
BrlnonHeHne pacyeToB € MOMOLIBIO KOMIUIEKCHBIX 4Yucell. [Ipumepsl
UCIIOJIb30BAHMUS KOMILIEKCHBIX YHCEN
Py06exnblii KOHTPOJIb N2 1
Pazgea 6. 24
IIpousBoanas
bynkumnn, ee
NpUMeHEeHHne
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Tema 6.1.

Conep:xanue y4eOHOro MaTepuaJia

HowsTne 5 OmnpeneneHre YHUCIOBOW IMOCICIOBATEIILHOCTH H  CIIOCOOBI €€  3a/IaHwsl.
IIPOU3BOTHOH. CaoiicTBa  YHCIIOBBIX  MoOcjenoBaTenbHOCTEH.  OmpeneneHne  mpejena
DopMyIIbl M IPABIIA | rocenoBaTebHOCTH. Bhrdmcienue IpeesoB MmoceaoBareabHocTel. [Ipenen
MudPepeHpoBaNnS | hypkimu Ha GeckoHeunocTH. Ilpenen (yHKumM B Touke. Ilpupamenne
aprymenra. Ilpupaiienve (QYHKIMH. 3aja4yd, NPUBOAAIINE K TIOHATHIO
npou3BogHOW.  OmpeneneHne  MPOU3BOJHON.  ANTOPUTM  OTBHICKAHUS
MPOU3BOTHOM
Tema 6.2. Conep:xanue y4e0OHOro MaTepuaa
Tpoussonusie CymmeL, ®opmyisl quddepennrponanus. [Ipasuna nuddepeHupoBanus
pa3HOCTH
IPOU3BEICHUS,
JaCTHOTO
Tema 6.3. Coaepixanue yueOHOro MaTepuasa
IpousBorbie Onpenenenre CnokHOM  GyHKIMU. I[IpomM3BoAHAsS TPUTOHOMETPHYECKHX
TPUTOHOMETPUHCCKUX | hyykimif. [Ipon3BoaHas CI0KHON QyHKIMH
byHKIHA.
[IpounsBoHas CI0KHON
byHKIIHN
Tema 6.4. Coaepsxanue yueOHOro MaTepuasa
ITonsne o IMousitrie HenpepbiBHON (yHKmu. CBoicTBa HempepbiBHON (GyHKIHU. CBS3b
HCHPCPBIBHOCTH MEXIy HENPEPHIBHOCTLIO ¥ JU(PEPEHIUPYEMOCTEIO (YHKIMM B TOYKE.
ynkumn. Merox AJITOPUTM pEIIeHUs] HEPABEHCTB METOIOM HHTEPBAIIOB
WHTEPBAJIOB
Tema 6.5. Conep:xanue y4ye0OHOro MaTepuaa

I'eomerpuueckuii n
buznyecKkuit CMbICT

['eomeTpruecknii CMBICT TPOM3BOIHOW (PYHKIIMU — YTriIOoBOM KOA(HUIIUEHT
KacarelbHOW K Trpaduky QYHKIHH B TOYKE. YpaBHEHHE KacaTeIbHOU K

MPOU3BOSHON rpaduky GyHKIMU. AJTOPUTM COCTAaBJIE€HHMsS YPAaBHEHUS KacaTelbHOM K
rpaduky dynknuu y=f(x)
Tema 6.6. Conep:xanue y4e0OHOIro MaTepuaJa

dusnueckui CMBICI
MIPOU3BOIHOM B
po(hecCHOHATBLHBIX

B TOM umciIe NIPpAKTHYECKUX 3aAHATHI

dusnuecknii (MEXaHUYECKHI) CMBICI MPOU3BOHON — MIHOBEHHAsI CKOPOCThH B
MOMEHT BpeMeHH t: v =S’ (t)

OK 01; OK 02; OK
03;
OK 04; OK 05; OK
06; OK 07
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3agadax

Tema 6.7. Coaepxanue yueOHOro MaTepuasa 4
MonororHoOCTS Bo3spacranne u yObiBaHue (pyHKIMH, COOTBETCTBHE BO3PACTAHHS U YObIBAHUSI
bynxuun. Touku (GYHKIMH 3HAKy OPOM3BOAHOW. ITOHATHE MPOM3BOIHOM BBHICIIETO MOPAIKA,
SKCTpEMyMa COOTBETCTBHE 3HAKA BTOPOM IPOU3BOJHOMN BBITYKJIOCTH (BOTHYTOCTH) (DYHKIMH
Ha OTpe3Ke. 3aJa4u Ha MAKCUMYM U MUHUMYM. [IOHATHE aCMMIITOTBI, CIIOCOOBI
UX OMNpeNeNeHUs. AJITOPUTM HUCCleoBaHus (QYHKIMU W IOCTPOEHHS €€
rpaduka ¢ MOMOUIbI0 IPOU3BOAHOU. J[poOHO-TMHEHHAsE PyHKIMS
Tema 6.8. Coaep:xanue yueOHOro MaTepuasa 2
Vcenenosanme Hccnenoanue GpyHKIMA HA MOHOTOHHOCTD M TIOCTPOCHUE TPAPUKOB.
byHKIUH 1
MOCTpOeHNE TpauKoB
Tema 6.9. Coaep:xanue yueOHOro MaTepuasa 2
Haubonpuiee n HaxoxaeHre HanOOIbIIero ¥ HAMMEHBILETO 3HAYCHUH (YHKIMH, MOCTPOCHUE
HANMCHBIICC 3HAUCHUA | rhahukoB MHOTOWIEHOB C HCIOJBb30BAHMEM allliapaTa MaTeMaTHYeCKOTO
dynkim aHaJIM3a
Tema 6.10. IIpodeccnoHanbHO-OPUEHTHUPOBAHHOE co/ep:KkaHue (conepxkanue 2
Haxoxaenue NPHKJIATHOTO MOJTYJIst)
ONTUMAJIBHOTO B TOM umciIe IPAKTHYECKUX 3aAHATHI 2
pesynbTata ¢ HauMmenbliee 1 HauOobIIee 3HaUeHHE PYHKIHU
IOMOII[IO
IIPOU3BOJHOU B
NPAKTHYECKUX 3a/1a49aX
Tema 6.11. Coaepsxanue yueOHOro MaTepuasa 2
Pewenune 3anau. B ToM 4mciie NpaAKTHYECKUX 3aAHATHI 2
IIpoussonnas @opmynel u mpaBwia updepeniupoanus. HccnenoBanue (yHKIui
dynkiun, ee HOMOIIBIO MPOU3BOAHON. Hanbouibliiee 1 HaMMeHbIIee 3HaYeH s PYHKIMU
TIPUMCHCHHC CamocTosiTebHas padoTa 2
[MoaroroBka coobmieHuss Ha Temy «Mcnonb3oBaHWe MPOU3BOJHOM Juis
HaXO0XKIECHUS HAWIYYIIErO PENICHUs B IPHMKIJIAIHBIX 331a9aX»
Pazgen 7. 32

MHOrorpaHHUKHU M
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TEJa BpallCHUusA

Tema 7.1.
Bepmmnsl, pedpa,
rpaHy MHOTOTPaHHUKA

Conep:xanue y4eOHOro MaTepuaJia

[lonatue MHororpanHuka. Ero sieMeHTB: BepUIMHBI, pebpa, TpaHu.
Juaronanps. Ceuenuie. Boinykiible ¥ HEBBITYKJIbIE MHOTOTPaHHUKH

Tema 7.2.
[Ipusma, ee
COCTABJISIOLINE,
ceyenue. [Ipamas u
IIPAaBWJIbHAS IPU3MBI

Conep:xanue y4eOHOro MaTepuaJia

[Tonsarue npusmsl. Ee ocHoBanus u 60koBble rpaHu. Beicota npusmel. [Ipsmas
1 HakJIOHHas npusMma. [IpaBuibHas npusma. Ee ceuenne

Tema 7.3.
[MTapannenenunen, Kyo.
Ceuenue ky0a,

Conep:xanue y4e0OHOro MaTepuaa

[Tapannenenunen, cBoCTBa NPSMOYTOJIBLHOTO Mapaenenumnesna, kyo. Ceuenue
Ky0a, mapajuienenumneaa

HapajuleNenunea
Tema 7.4. Conep:xanue y4e0HOIro MaTepuaJa
Iupamuya, ee IMupamuga u ee odnementhl. Ceuenue nupamuisl. [IpaBuiabHAs NUpaMuUa.
COCTAaBJISIOIIKE,

ceyenue. [IpaBuibHas
nupamuaa. Y cedeHHast
nupaMuaa

VYceuenHas nupamuaa

Tema 7.5.
BbokoBas u monHas
MOBEPXHOCTh MPU3MBbI,

Conep:xanue y4e0OHOIro MaTepuasa

[Tmomanb 60KOBOI ¥ MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUTBI

IHPAMUJIBI
Tema 7.6. Conep:xanue y4eOHOro MarepuaJia
CrmmeTpus B Ky0€, | Cymmerpust OTHOCHTENIBHO TOUKH, MPAMOIi, IIOCKOCTH. CHMMETpHS B KyGe,
11apaJLICIICIINIICAC, napasuieenurese, mpusMe, IpaMuIe
IpU3ME, TTHPAMHUIE
Tema 7.7. IIpodeccnoHaILHO-OPUEHTHPOBAHHOE cojepxkaHue (conepxkanue

IIpumepsl cuMMeTpHid
B npodeccuu

NMPUKJIATHOTO MOYJIs1)

B ToM 4mciie NPaAKTHYECKUX 3aAHATHI

CummMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 7.8.

Conep:xanue y4e0HOIro MaTepuaa

OK 01; OK 02; OK
03; OK 04; OK 05;
OK 06; OK 07
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IIpaBunbHbBIE

B ToM 4mciie NPAKTHYECKUX 3aAHATHI

MHOTOTDAHHHUKH, UX | [TousTHe  TpPaBWILHOTO  MHOrorpaHHuka.  CBOWCTBA  NPaBHJIBLHBIX
CBOHCTBA MHOTOTPaHHHUKOB
CamocrosiTesibHas padora
N3roroBiieHre MakeTOB MTPAaBIIBHBIX MHOTOTPAHHUKOB
Tema 7.9. Conep:xanue y4e0OHOro MaTepuaa
Humunzp, ero Iunusap u ero snemenTtsl. Ceuenne mumHapa (TrapauieibHOe OCHOBAHUIO
COCTaBIISIOIITHE.

CedeHue UUIMHIPA

ocn). PazBepTka nuiauHapa

Tema 7.10.
Komnyc, ero
COCTABJISIOIIIHE.
Ceuenue koHyca

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COePKAHME (CONEPKaHUe
NMPUKJIATHOTO0 MO1YJIs1)

B ToM uMciie npakTHYeCKUX 3aHATHI

Komnyc u ero anemenTtsl. CeueHne koHyca (mapajyieibHoe OCHOBAHUIO U
MPOXOsilliee Yepe3 BEPUINHY), KOHUUYECKHe ceueHus. PazBepTka koHyca

Tema 7.11.
YceueHHBIN KOHYC.
CedeHue yce4YeHHOTO

Conep:xanue y4e0HOIro MaTepuaJa

VYceuennslil konyc. Ero obpasytomas u Beicota. CedeHre yceueHHOro KoHyca

KOHyca
Tema 7.12. Conep:xanue y4eOHOIro MaTepuaa
[Map u cdepa, nx [Iap u cdhepa. Bzaumuoe pacnonoxenue cepsl U mwiockoctu. Ceuenue mapa,
CEYeHUs cdepbl
Tema 7.13. Conep:xanue y4e0OHOIro MaTepuasa

[Tousitue 00 00BEMeE
tena. OTHOIICHHE
00BEMOB IT0T00HBIX
TeNn

[Tonstue 06 o6beme Tena. OOBeM Kyba B MPSIMOYTOIBHOTO MapasuIe/IeIHUIIe 1a.
O6bem mpm3mMbel W IuMHApa. OTHOIIEHWE O00BEMOB TOJOOHBIX TEll.
['eomeTpuueckuii CMbICT ONIPEACTUTENS 3-T0 TOPSAKA

Tema 7.14.
OO0bembl U IO U
IIOBEPXHOCTEH TeI

Conep:xaHue y4eOHOro MaTepuasa

O06wembl mupamu el U Konyca. O6bvem mapa. [1nomanay noBepxXHoCTel Ten

Tema 7.15.
KomOuuammm

Conep:xanue y4eOHOro MaTepuaJia

B TOM umciIe IPAKTHYECKUX 3aAHATHI
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MHOT'OI'PaHHUKOB U TCJI

KomOuHnammm reoMmeTpuueckux Tel

BpALIEHHs
Tema 7.16. Coaepsxanue yueOHOro MaTepuasa 2
['eomerpuyeckue B ToM umHc/Ie NPAKTHYECKUX 3aHATHI 2
KOMOWHAIINY Ha =
npaKTHKe Hcnons3oBanne KOMOMHAIUI MHOTOTPAaHHUKOB M TEJ BPALIEHHs B IPAKTHKO-
OPHMEHTUPOBAHHBIX 3a/1a4aX
Tema 7.17. Coaep:xanue yueOHOro MaTepuasa 2
Pemenue 3anad. B ToM umHc/Ie NPAKTHYECKUX 3aHATHI 2
MHoOrorpaHHuku u
Tena BpameHHs OO6BbeMBI M ILIONIAN TIOBEPXHOCTH MHOIOTPAHHUKOB U TEJ BPALEHHs
CamocrosiTesbHass padoTa 2
[ToAroToBKa NpPE3EHTAIIMK Ha TEMY «3arajiku TUPaMUIbD
Pazgea 8. 12
IlepBooGpa3nasn
byHkumnn, ee
npuMeHeHHne
Tema 8.1. Conep:xanue y4e0OHOro MaTepuasa 2
IlepBoobpasnast 3azaua O BOCCTAHOBICHUM 3aKOHA JBWKEHUS [0 M3BECTHOM CKOPOCTH.
dynxuun. [Ipasuna | [Topgrue unTerpupoBanus. O3HAKOMIEHHE C© TOHATHEM HHTErpaga U
HAXOKACHUA nepBooOpaszHoii a1 Gyukiuu y=f(x). Pemenue 3a1a4 Ha CBA3b EPBOOOPA3HOI OK 01; OK 02; OK
nepBOOOPA3HEIX U ee IPOM3BOAHON, BHIMHCICHHE IEPBOOOPA3HOM UIS JAHHOH (DYHKIHH. 03; OK 04; OK 05;
Tabmuma dopMmyn uIsi HaxOXIEHUS TepBoOOpasHbIX. M3ydeHuwe mnpaBuia OK 06; OK 07
BBIYMCIICHHS TICPBOOOPA3HOM
Tema 8.2. Conep:xanue y4e0OHOIro MaTepuasa 2
HJIOH_IaIEL . 3agaun, NPUBOASAILINE K IMOHATHIO ONPENEICHHOIO HHTErPajia — O BEIYHACICHUH
KPpHUBOJIHHCHHOU IUTONIAd  KPUBOJMHEHHOW Tpamenuu, O TepeMEIIeHHH TOYKH. IloHsATHE
Tpaneuun. PopMyna | gppenenénnoro MHTErpaa. Teomerpuueckuii HM  (QU3HYECKMH  CMBICI
Hytorona — JIeHOHNIA | openenennoro nnrerpana. @opmyna Hetotona— JleiiGHuna
Tema 8.3. Conep:xanue y4e0OHOro MaTepuasa 2
HeonpeneneHHHuﬁ U | [TonsTue HEONPENETEHHOTO HHTErpaa
onpeeeHHbIN
MHTErPaIbI
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Tema 8.4. Coaep:xanue yueOHOro MaTepuasa 2
TTonsTue 06 ['eoMeTpUYECKHI CMBICI ONPEIEIEHHOT0 HHTErpalia
OTIpeIeIEHHOM
MHTerpajie KaKk
IO IN
KPUBOJIMHEHHOU
Tpanenuu
Tema 8.5. IIpodeccnoHanbHO-OPUEHTHPOBAHHOE coep:KaHue (conepxkanue 2
OrnpenenieHHbIN NMPUKJIATHOTO0 MOYJIs1)
MHTETpall B )KU3HU B ToM Yuciie NpakTHYeCKUX 3aHATHH 2
1. 'eomerprueckuii CMbIC ompenieieHHoro uHTerpaina. @opmyna HerotoHa -
JleitOHuma.
2. Pemenne 3amay Ha MPUMEHEHHE MHTErpasia JJisi BbIUMCICHUS (PU3MUECKHUX
BEJIMYMH U IUIOLIAIEH
Tema 8.6. Conep:xanue y4e0OHOIro MaTepuaa 2
Pemenue 3anau. B ToM umHc/Ie NPAKTHYECKUX 3aHATHI
[TepBooOpaznas
P —— [lepBooOpaszunast ¢yuxkuuu. IlpaBuna HaxoxaeHuss nepBooOpasHbiXx. Ee
HpHMEHEHHE MIPUMEHEHUE
CamocrosiTesbHasi padora 2
[MonroroBka cooOmeHnH, MOKIANOB, pedepaToB Ha Temy «lcmomp3oBaHue
WHTETpaNIa B OKPYKAIOMISH KUZHI
Py6exubiii KOHTpPOJIb Ne3 1
Pa3zpnen 9. 10
Crenenu u KOpHH.
Crenennasi pyHKkums
Tema 9.1. Coaepxanue yueOHOro MaTepuasa 2
CrenenHas QpyHKIMS,
ee CBOLCTBa [TonsiTie KOpHS N-0W CTENCHH W3 JIEHCTBUTENBbHOTO Yncna. DyHkmmn y = X OK 01; OK 02; OK
ux cBolicTBa u rpaduxu. CBoiCTBa KOPHS N-Ol CTENEHU 03; OK 04; OK 05;
Tema 9.2. Conep:xanue y4e0HOro MaTepuaJjia 2 OK 07
ITpeodpasoBanue [IpeoGpa3oBanue HPPAMOHATBHBIX BHIPAKEHU
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BBIPAKEHUM C KOPHAMU
N-0H CTENEHU

Tema 9.3.
CBoiicTBa CTEHEHH C
palMoHaIbHBIM U

Conep:xanue y4eOHOro MaTepuaJia

[TonsaTre crTenmeHn C JIOOBIM palMOHAIBHBIM TMOKa3zareneMm. CTeneHHbIS
(dbyHKIMH, UX CBOMCTBA U Tpaduku

JNIEUCTBUTEIILHBIM
HOKA3aTEeNIAMH
Tema 9.4. Conep:xanue y4e0OHOIro MaTepuaia
Pemenne PaBHOCHJILHOCTh MPPALMOHAIBHBIX YPABHEHUH W HEPABEHCTB. METOIBI HX
MppalMoHAIEHBIX pemieHus. PereHre uppaoHaaIbHbIX YPaBHCHHUI 1 HEPABEHCTB
ypaBHEHMH 1
HEPABEHCTB
Tema 9.5. Conep:xaHue y4eOHOro MaTepuasa

CreneHu ¥ KOpHHU.
Crenennast pyHKIUS

B ToMm 4ucie NMPaAKTUIECCKHUX 3aHATHH

Omnpenenenue crerneHHON (yHKIUU. Mcrons30BaHne €e CBOWCTB MPHU PEIICHUN
YpPaBHEHU U HEPABEHCTB

Pa3gea 10.
ITokazaTeabHast

GyHKuMsA

Tema 10.1.
Iloxa3arenbpHas
(byHKIUS, ee CBOMCTBA

Conep:xanue y4eOHOro MaTepuaJia

CrenieHb C TPOU3BOJIBHBIM JICHCTBUTEIBHBIM TIOKa3areieM. OmnpeneneHue
MoKasareabHON (PyHKINHU, ee CBOMCTBA U rpaduk. 3HAKOMCTBO C TPUMEHEHHUEM
MoKa3aTeIbHON (GyHKIHH. Perenne MOKa3aTeIbHBIX  YpaBHEHHM
(GYHKIIMOHATLHO-TpaHIECKUM METOJIOM

Tema 10.2. Conep:xanue y4eOHOro MaTepuaJia
Pemenne B ToM 4HciIe NPAKTHYECKUX 3aHATHIH
MOKa3aTeIbHbBIX = =
ypaBHCHHA 1 Pemienne mokazaTenbHBIX YpaBHEHHH METOJOM YPaBHHBAaHUS TIOKa3aTeleH,
HepaBeHCTB METOJIOM BBEICHUS HOBOW TIEPEMEHHOH, ()yHKIMOHAILHO-TPahUIECKUM
MeToZoM. Penenne nokas3arenbHbIX HEpaBEHCTB
Tema 10.3. Conep:xanue y4eOHOro MaTepuaJia
Cucrembl PenieHne CHCTEM MOKa3aTeNbHBIX YPaBHEHHI
MOKa3aTeIbHbIX

OK 01; OK 02; OK
03; OK 04; OK 05;
OK 07
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YpaBHEHUU

Tema 10.4. Coaepxanue yueOHOro MaTepuasa 1
Permenne 3anad. B ToM 4nc/Ie MPAKTHYECKUX 3aHSATHI 1
[TokazarenbHas > =

PAS— PenreHre moka3aTeNbHBIX YPABHEHHI METOJOM YpaBHHUBAHHs MOKa3aTelei U
METOJIOM BBEJCHUS HOBOM NEPEMEHHON. PeleHne mokas3aTesbHbIX HEPABEHCTB
Pa3zpen 11. 18
Jlorapugmel.
Jlorapudpmuueckasn
Gy
Tema 11.1. Coaep:xanue y4e0HOIro MaTepuaa 4
Jlorapugwm Huca. Jlorapum umcna. JlecATHUHBIN U HATypalbHbIN JT0rapu(Mbl, YUCIIO €
JlecaTnaHbIN 1 OK 01; OK 02; OK
HaTypaJbHbII 03; OK 04; OK 05;
JorapuGMbl, YUCIIO € OK 07
Tema 11.2. Conep:xaHue y4eOHOro MaTepuasa 4
Caoiictsa siorapuMoB. | Cgojictpa norapndMos. Onepauus JorapudMUpoBaHHUS.
Omneparust
sorapu(MUPOBAHUSI
Tema 11.3. Conep:xanue yueOHOro MaTepuasa 2
HOFapH(bMquCUKaH Jlorapudmuueckast GyHKIHS ¥ €€ CBOUCTBA
(dyHKIMS, €e CBOMCTBA
Tema 11.4. Coaepxanue yueOHOro MaTepuasa 4
Pemenne IMousitre norapudmudeckoro ypaBaeHus. Omepaiiis MOTEHIUPOBAHHS. TpH
Horaqu’MquCKHX OCHOBHBIX METOJIA PEIICHHUS JOTapU()MUIECKUX ypaBHEHHI: (PyHKIIMOHATIBHO-
YPpaBHCHIN 1 rpaduueckuii, METO/ MOTCHIIMPOBAHUS, METOJl BBEICHUSI HOBOM IMEPEMEHHOIA.
HCPABCHCTB JlorapuMuUueCcKHe HEPABEHCTBA
Tema 11.5. Coaep:xanue y4eOHOro MaTepuasa 2
Crcrembr AJITOpUTM pElICHUs] CUCTEMbI YpaBHEHHH. PaBHOCHIBHOCTD JOrapU(pMUIECKHUX
Horaqu’MqufKHX ypaBHEHHH U HEPABEHCTB
ypaBHEHUI
Tema 11.6. IIpo¢eccuoHAILHO-OPHEHTHPOBAHHOE coaepxaHue (conep:xxaHue 1

Jlorapudmsl B mpupoe

MPUKJIAJTHOTO MOJYJIfA)
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U TEXHUKE B ToM 4mciie NPAKTHYECKUX 3aAHATHI 1
[Ipumenenune norapudma. Jlorapupmuueckas cnupans B npupoae. Ee
MaTEeMaTUYECKNE CBOMCTBA
Tema 11.7. Coaep:xanue yueOHOro MaTepuasa 1
Pemenue 3anay. B ToM 4nciIe MPAKTHYECKUX 3aHSATHI 1
Jlorapugmel. =
Jlorapudmuueckas Qynkuug. Pemenue mnpocTedmux —JTorapupMUIECKHX
Jlorapudmuaeckas .
ypaBHEHUU
GyHKIHS
Pa3zpen 12. 6
MHo:xecTBA.
JJIeMeHTbI TEOPUHU
rpa¢gos
Tema 12.1. Conep:xanue y4e0HOIro MaTepuaa 2
Mmuo:xecTsa [Monsarue MuoxkecTBa. [TogMHOXkecTBO. OnEepalyu ¢ MHOKECTBAMH
Tema 12.2. IIpodeccnoHanbHO-OPUEHTHPOBAHHOE coep;KaHue (conepxkanue 2
Oneparuu c NPHUKJIATHOTO0 MO1YJIs1)
MHOKECTBAMH B TOM umciIe NIPAKTHYECKUX 3aAHATHI 2
Onepanuu ¢ MHOXKecTBaMU. Penienne npukiagHbixX 3a1a4
Tema 12.3. Conep:xaHue y4eOHOro MaTepuasa 2
I'pachur B ToM umHc/Ie NPAKTHYECKUX 3aHATHI
[Nonsartue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
Tema 12.4. Conep:xanue y4e0OHOro MaTepuasia 2
Pemenne 3aya4. B ToM 4nciIe NPAKTHYECKUX 3aHATHI 2
MmuoxecTtBa, ['padbr u v
UX IPUMEHEHHE Onepauun ¢ MHoXkecTBaMu. OnucaHue peaJbHBIX CUTyallMd C HOMOUIbIO
MHOecTB. [IpuMenenue rpadoB K pelieHuo 3a1a4
CamocrosiTesibHas padoTa 2
[loaroroBka mpe3eHTauuii Ha TeMbl «I'pa@bl U MX HCIONB30BAHHE B YKU3HU
yenoBekay, «[Ipumenenue rpadoB B apXUTEKType»
Paszpnen 13. 12
DJIeMeHTBbI
KOMOUHATOPHKH,
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CTATUCTUKHU U TCOPUHU

BEpPOSATHOCTE
Tema 13.1. Conep:xanue y4eOHOro MaTepuaJia
OcHoBHbIe NOHATHSA | [[epecTaHOBKH, pasMELLEHNS, COYETAHM.
KOMOWHATOPHUKHU
Tema 13.2. Conep:xanue y4e0OHOro MaTepuasia

CoObITHE, BEPOSITHOCTD
coObITrs. CrioxeHne u

CoBMecTHBIE M HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOSATHOCTH CYMMBbI
COOBITHIA. YCIIOBHAsT BEPOSTHOCTH. 3aBHCHMBIE M HE3aBUCHMBIC COOBITHS.

YMHOXKCHHE TeopeMbl 0 BEPOSITHOCTH IIPOU3BEICHUS COOBITHUIA.
BEPOSITHOCTEH
Tema 13.3. IIpodrecCHOHAIBLHO-OPHEHTHPOBAHHOE cojepiKaHue (conep:kanue
BeposiTHOCTE B NPHKJIATHOTO MOJTYJIst)
npodecCHOHANBHEIX | B TOM uMcIIe IPAKTHYECKUX 3aHATHI
3afiaqax OTHOCHTENbHAS ~ YacTOTa  COOBITHS,  CBOMCTBO €€  YCTOMYMBOCTH.
CrarucTuueckoe onpesenenue BeposTHocT. OLieHKa BEPOSITHOCTH COOBITHS
Tema 13.4. Conep:xaHue yueOHOro MaTepuasa

JuckpeTHas ciaydanHas
BEJIMYMHA, 3aKOH €€

Bunel cinygaiiabix BenuuuH. OnpeaeneHue JUCKPETHON CIydyallHOW BEIMYUHBL.
3aKOH pacHpeleNeHus [IUCKPETHOW ciaydallHOW BennuyuHbl. Ee uucioBble

pacHpe/C/ICHIA XapaKTEPUCTHKH
Tema 13.5. Coaep:xanue yueOHOro MaTepuasa
3ayaun Bapuanuonnsiii psa. Iloauron wacror m rucrorpamma. CraTUcTHYECKHe
MaTeMaTH4IeCKOH XapaKTEPUCTHKHU Pssia HAOIIOAaeMbIX JaHHBIX
CTaTUCTUKHU
Tema 13.6. IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaepxanue (conep:xxanue

Cocrasiieaue Ta0IuI 1
UarpamMM Ha MpakTUKe

NPHUKJIAJTHOT0 MOAYJIs1)

B ToM 4mciie NPaAaKTHYECKUX 3aHATHI

IlepBuynast 00paboTka CTATHUCTUYECKUX JaHHBIX. ['paduueckoe  ux
npejacrapieHue. HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX

Tema 13.7.
Pemenue 3agau.
DneMeHTEI
KOMOMHATOPHKH,
CTATUCTUKH M TCOPUH

Conep:xanue y4eOHOro MaTepuaJia

B ToM 4mciie NPAKTHYECKUX 3aHATHI

OnemeHThl KOMOMHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CiloXeHue u
YMHOXEHHUE BEPOSITHOCTEN

OK 01; OK 02; OK
03; OK 04; OK 05;
OK 07
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BEPOATHOCTEMN

Paznen 14. 12
YpaBHeHnusi u
HEpPaBEeHCTBA
Tema 14.1. Conep:xanue y4e0OHOro MaTepuaa 2
PapHocuIbHOCTD PaBHOCWJILHOCTH ~ ypaBHEHMH W HepaBeHCTB. Ompenenenusi. OCHOBHBIE
YpaBHEHHUH 1 TEOpEeMbl PAaBHOCHJIBHBIX MEPEXO/aX B YpaBHEHHUsX M HepaBeHcTBax. OOriue OK 01; OK 02; OK
HepaseHCTB. OOUME | \ieronpr pemenns ypaBHeHHUil: Mepexos OT PaBEHCTBA (YHKIMIl K PaBeHCTBY 03; OK 04; OK 05;
METOIBI pENICHHA apryMEHTOB Ui MOHOTOHHBIX (DYHKIIMM, METOJ Pa3IOKEHHs HAa MHOMHTEIH, OK 06; OK 07
METO/]1 BBEJICHUS] HOBOM NepeMeHHOM, (PYHKIIMOHATbHO-TpapuuecKuil MeTo
Tema 14.2. Coaepsxanue yueOHOro MaTepuasa 2
I'papreckuit METOA | OQue MeTOXbI PELICHHS HEPaBeHCTB: IIEPEXOJ OT CPaBHEHUs 3HAYCHHIA
PCHICHWS YPABHCHUN, | dhyyHKinii K CpaBHEHHIO 3HAYEHHWH apryMEHTOB JJIs MOHOTOHHBIX (YHKIIHIA,
HCPaBCHCTB METOJI HWHTEpPBAJOB, (YHKIMOHANBHO-rpaduyeckuii Mmetoa. [ 'paduueckuit
METOJI PEIIEHNs] YPABHEHUH M HEPABEHCTB
Tema 14.3. Coaep:xanue yueOHOro MaTepuasa 2
YpasHeHus 1 Ompenenenre Moxyis. PackpeiTie MOayJIs MO omnpeneieHuro. Ipocreiime
HCPABCHCTBA C ypaBHEHUs M HEPABEHCTBA C MOJIyJIeM. [IpuMeHeHre paBHOCHIILHBIX IEPEXOIOB
MOJZLyJIEM B OIIPEICICHHBIX THIIAX YPaBHEHHI U HEPABCHCTB ¢ MOYJIEM
CamocrosiTesbHasi padora 2
[loaroroBka cooOmenust Ha TeMy «lloctpoenune rpadukoB QyHKIHIM,
COJIEPIKAIIUX MOIYJIb»»
Tema 14.4. Copaep:xanue y4e0OHOro MaTepuasia 2
YpasHeHus 1 3HaKOMCTBO ¢ mapamerpoM. IIpocTeiilime ypaBHEHHUS M HEPABEHCTBA C
HEPABEHCTBA C HapaMeTpoM
napaMeTpaMu
Tema 14.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coep:KaHue (conepxkanue 2
CocraByieHue u NPUKJIATHOTO MOTYJIst)
pelieHne B TOM umciIe IPAKTHYECKUX 3aAHATHI 2
NPODECCHOHANBHBIX | Peprerye TEKCTOBBIX 33124 IPO(ECCHOHATBHOTO CONEPKAHUS
32184 C TIOMOII[BIO
YpPaBHEHUU

37




Tema 14.6.
Pemenue 3agau.
YpaBHeHUs 1

Conep:xanue y4eOHOro MaTepuaJia

B ToM 4mciie NPAKTHYECKUX 3aAHATHI

OO0111ie MeToIbl pellieHHs YPaBHEHUI. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U

HEpaBeHCTBA
C mapaMeTpaMu
PyOexnblii KOHTpPOJIbL Ned 1
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6
Bcero: 235
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3. YCJIOBUSA PEAJIN3AIIAU YYEFHOM JUCIUILINHBI

3.1. TpeOoBaHus K MaTepHAJIbLHO-TEXHMYECKOMY 00ecre4yeHU 0

Peanuzanust yueOHOW IUCHMIUIMHBI TpeOyeT Haluyus y4yeOHOro kaOumHeTa MareMaTuku ¢
METOAMKOM MPEIOJaBaHHUS.

O06opynoBaHue yueOHOTO KaOuHeTa:

- IOCAI0YHbIE MECTA MO KOJIMYECTBY O0yHArOIIUXCS;

- paboyee MeCTO MpenoaBaTes;

- 10CKa 3-X CeKIIMOHHAs IIKOJIbHASI.

TexHuyeckue cpeacTBa 00yUYeHHUS:

-  WHTEpaKTUBHAs  JOCKa C  JIMIEH3MOHHBIM  MPOTPAMMHBIM  OOECIEYeHHEeM U
MYJIBTUMEANAIPOCKTOP;

- KOMITBIOTEP C BBIXOJIOM B JIOKAIBHYIO U TTI00aIbHYIO ceTh HTEepHET.

JleMOHCTpanroHHbIE y4eOHO-HATJISTHBIE TTOCOOMS:

- KOMILJIEKT Y4eOHBIX MOCOOUH (TaOJIUIIBI, MOJICTH, YEPTEKH, CXEMBIL, TpadUKH);

- CTEH]IBL;

- reoMeTpuIeckue (pUrypsl u Tena.

3.2. Undopmanuonnoe obecrnedenne 00y IeHus

IlepeyeHb pekOMeEHIAYeMbIX Y4eOHbIX H3JaHMH, JTONOJHUTEJIbHOH JIMTEPATypPhl,
3JIEKTPOHHBIX 00Pa30BaTEIbHbBIX H3IAHUH
OcCHOBHbBIE UICTOYHHKHU:
1. Marematuka: anrebpa v HayaJia MaTEeMaTHYECKOTO aHalIn3a, TeoMeTpus. Anredpa u Hadana
MareMaTtndeckoro ananuza. 10 — 11 kiraccpl. YueOHUK i1 00111e00pa30BaTeIbHBIX OpraHU3aIHMA
(6a3oBebrit ypoBenb). B 2 4. U 1. /A.T' Mopakosuy, [1.B.Cemenos. — 8-¢ u3a., nepepad. — M.:
Mmuemo3suna, 2019. — 448 c.: ui.
2. Marematuka: anredpa ¥ Hayaia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Havana
MateMatnyeckoro ananuza. 10 — 11 kmaccel. YueOHuk 1151 0011e00pa-30BaTebHBIX
opranu3zanuii (6a30oBslii yposenb). B 2 4. U 2. [A.I' Mopakosuy u ap.]. — §-e u3a., nepepad. —
M.: Muemo3suHa, 2019. — 271 c.: un.
3. Marematuka: anredpa 1 Hauajaa MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus. 10 — 11
KJIacChl: yueO. myist 001eoOpa3oBaT. opraHu3aiuii: 0a30BbIi ypoBeHb 1 yriryoi. yposau [JI.C.
AranacsH, B.®. byty3os, C.b. Kagomies u ap.]. — 7-e u3z., nepepad. u gom. — M.:
[Tpoceemenue, 2019. — 287c.: un. — (MI'Y — mkorne).
4. MaremaTuka: anredpa u Hayaia MaTeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa u Hadana
MaTreMaTtndeckoro ananuza. 10 — 11 kimaccer: yue0. ais 00meo0pa3oBaT. OpraHu3aluii: 0a30BbIi
ypoBeHb u yrinyoum. yposuu /[ILI.A. Anumos, FO.M. Konsirun, M.B. Tkauésa u ap.]. — 7-e u3z. —
M.: IIpocBemenue, 2019. — 463c: ui.
JlonoTHUTETHHBIE UCTOYHHUKU:
1. bammmakoB M.M. MatemaTtuka: COopHUK 3a71a4 MpodUILHON HANPABICHHOCTH: YICOHHUK IS
CTY[. yUpexaeHui cpe. mpod. oopazosanus/ M.1.bammakos. - 4-¢ u3z.,ucnp. — M.:U3n.uieHTp
«Axagemus», 2021. — 208c.
2. I'puropreB B.I1. MaremaTuka: y4eOHUK JUTS CTY[. YUpeKIACHUN cpea. mpod. oOpa3oBaHus/
B.IL.I'puropses, T.H.CaOypoga. - 4-¢ uzn.,crep. — M.:Uzn.uientp «Axkagemus», 2020. — 368c.
3. I'puropneB B.I1. DneMeHTHI BBICIICH MaTEMATHKHU: YUSOHHK TS CTY. YIPEXKIACHUHN Cpe/.
npod. oopazosanus/ B.IL.I'puropses, F0.A.Jlyounckuii, T.H.Cabyposa. - 3-¢ uza.,crep. —
M.:U3n.uentp «Akagemus», 2020. — 400c.

39



4. I'puropweB C.I'. Matemartuka: yueOHUK JJIs CTYA. YUpeXIEHUH cpell. npod. oOpazoBaHms/
C.I'I'puropses, C.B.MBonruna; nox pea. B.A.I'ycesa, - 15-e uzna.,crep. — M.:M3n.ueHtp
«Axanmemus», 2020. — 416c¢.

5. Hanasa A.A. COopHUK 33724 0 MaTeMaTuke: yaeoHoe nocooue/ 3-e uza: — M.: ®DOPYM:
NH®OPA — M, 2021. - 352 c.

6. Janmasa. A.A. MartemaTuka : yueOHuk / 3-¢ us., ucnp. u gon. — M. : UHOPA-M, 2021. —
544 c.

7. CmupnoBa .M. Marematuka: anrebpa u Hayajla MaTeMaTHYECKOTO aHaln3a, reometpus. 10
— 11 knaccel. ['eomerpust: yueOHUK 1 00111€00pa30BaTeIbHBIX OpraHu3aluii (0a30BbIi
YPOBEHB) /4-e u3M., ctep. — M.: MuemosuHa, 2019. — 248 c.: ui.

DNEeKTPOHHBIE U3AAHUS:

MunuctepcTBo oOpazoBanus u Hayku Poccuiickoit @enepanuu (http://Munoopaayku.pd/)
®enepanbublil mopran "Poccuiickoe obpazosanue” (http:/www.edu.ru/)

Nudopmanmonnas cuctema "EnmHoe OKHO [OCTyma K 00pa3oBaTelbHBIM pecypcam"
(http://window.edu.ru/)

Enunas xomnexuus undposeix odpasoBarenbHbIX pecypcoB (http://school-collection.edu.ru/)
Hayunast snexkrponnas 6ubnuorexa (HOb POOU) (http:/elibrary.ru)

OBC «Koncynprant crynentay (http:// www.studmedlib.ru, http://www.medcollegelib.ru)

OBC «Jlaap» (https://e.lanbook.com/)

OBC «lOpaiit» ansa CIIO (https://urait.ru/)

Crnosapu u >anukionenuu (http://dic.academic.ru/)

4. KOHTPOJIb U OIEHKA PE3Y.JIbTATOB OCBOEHUSI YYUEBHOM
JUCLUILINHBI
KOHTpOJIL U OICEHKAa PE3yJIbTaTOB OCBOCHUSA O6Hl€06p330BaTCJIBHOI>'I JUCIHUITIINHBI

PacKpbIBalOTCA 4epe3 TUCHUIUIMHAPHBIE Pe3y/bTaThl, HAlIPaBJICHHbIE HA (JOpMUpPOBAaHHE OOIINUX
¥ Ipo(hecCHOHANBHBIX KOMITETEHIIMH 110 pa3/iesiaM U TeMaM COJepXKaHus yueOHOro MaTepuaia.

Ob6mas/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHBIX

KOMIIeTeHIIUs MepONnpHUsSITHS
OK 01. Beibupats criocoObt P1, Temnr 1.1, 1.2, 1.3. I1-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 L.6. YCTHBIH onpoc
npoQeCcCHOHaIbHOM P2, Tems12.1,2.2,2.3,2.4, 2.5 II-0/¢, | Maremarnueckuii
ACHTCILHOCTH %g Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 ATITArT
MPHMEHHTEIEHO P 4 Temn 4.1, 42, 43, 4.4, 4.5, 4.6, | IpeAcTabierne
K pa3JIMYHBIM KOHTCKCTaM 4.7 H-O/C, 4.8,4.9,4.10,4.11 PE3YJIbTAaTOB

P 5, Temsr 5.1,5.2 MPAKTHIECKHUX padoT

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Bemonnenne

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 9K3aMEHAlMOHHBIX
P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6, | 3ananui

7.7 1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
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P12, Temn 12.1, 12.2,12.3,12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 02. Ucnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CpPE/ICTBA 1.6 YcTHBIH ompoc
MIOUCKA, aHAIHM3a U P2, Tempr 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | Maremarnuecknii
HHTCPHIpETatiit %g Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AAMKCTAIT
nH(opMaLLH, 1 P 4 Tems 4.1, 42, 43, 4.4, 4.5, 4.6, | IpeAcTasierne
MH(OPMAIOHHbIC 4.711-0/c,4.8,4.9,4.10,4.11 Pe3yILTaTOB
TEXHOJIOTHUU IJIA P 5, Temnr 5.1,5.2 MPaKTHYCCKUX pa60T
BBIIIOJHCHNS 33184 P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5,6.6, | BoinonHnenne
npodeccruoHaIbHON 6.7 I-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 AK3aMEHALMOHHBIX
NEeATENBHOCTH P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, | 3ananuit

7.7 1-0/¢,7.8,7.9, 7.10 I1-o/c,

7.11,7.12,7.13,7.14,7.15,7.16,7.17

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 I1-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 03. IlnanupoBats u P 1, Temsr 1.1, 1.2, 1.3 T1-0/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh cobcTBenHoe | 1.0 YcTHEIH ompoc
npoeCCHOHATBHOE U 12) g’ Tempr 2.1,2.2,2.3,2.4, 2.5 TI-0/c, | Maremaruueckuit
JITIHOCTHOE PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMKTAHT
MPEANPUHUMATEIBCKY IO P 4, Tems 4.1, 42, 43, 44, 4.5, 4.6, [IpencrasieHue
ACATCIBHOCTD B 4.711-0/c,4.8,4.9,4.10,4.11 pe3yIbTaTOB
npodeccronanbHoil cdepe, P 5, Tems 5.1, 5.2 MPAKTUYECKHUX paboT
HCIIOIb30BaTh 3HAHUS 110 P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Beimonnenue
(bI/IHaHCOBoﬁ I'paMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 3K3aMCHAIIMOHHBIX
Pa3IMYHBIX KU3HEHHBIX P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, | 3anaHuit

CUTyalusx

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
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11.4,11.5,11.6 I1-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 04. O¢pexTnBHO
B3aMMO/IEHCTBOBATh U

paboTaTh B KOJUIEKTHBE H

KOMaHIC

P1, Temn 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

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

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temor 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temer 5.1, 5.2

TectupoBanue
YcTHBI o1poc
Maremarnueckuit
JUKTaHT
IIpencraBinenue
pe3yJIbTaToB
MPaKTUYECKUX padboT

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | BoinonHenune

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 9K3aMEHAIIMOHHBIX

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 3a/1aHui

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,

7.11,7.12,7.13,7.14,7.15,7.16,7.17

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 05. OcyuiecTBisTh P 1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TecrupoBanmue
YCTHYIO U IIUCBMEHHYIO 1.6 YceTHBIM o1poc
KOMMYHHKAITHIO Ha P2, Temnr 2.1, 2.2,2.3,2.4, 2.5 [1-0/¢, | MaremaTiaeckui
rOCYapCTBEHHOM SI3BIKE 1232 Temtr 3.1.3.2. 3.3 Tlo/c. 3.4 JUKTaHT
Poccuiickoit denepanuu ¢ P 4’, TeMul 4'i’ 4_’2, 43, 4.4: 45, 4.6, [Ipencrasnenune
y4eToM 0COoOeHHOCTEeH 4.7T1-0/c, 4.8,4.9,4.10, 4.11 pe3yNbTaToB
COIIMAJIHOTO ¥ KyIbTypHOTO | P 5 Tewmsl 5.1, 5.2 MPAKTUYECKHUX padoT
KOHTEKCTa P 1, Tems 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | Boimonnenue

1.6 JK3aMEHAIIMOHHBIX

P2, Temw1 2.1, 2.2,2.3,2.4, 2.5 11-0/¢, | 3anauuit

2.6

P 3, Temsr 3.1, 3.2, 3.3 I1T-o/c, 3.4

P 4, Temnor 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temer 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
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6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5I1-0/c, 14.6 P9, Tems1 9.1, 9.2,
9.3,94,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 06. IIposBasaTh
IpaXkIaHCKO-
MaTPUOTUYECKYIO TIO3ULIHIO,
JI€MOHCTPHPOBATH
OCO3HAaHHOE ITOBEJICHNE Ha
OCHOBE TPaIUIIMOHHBIX

P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c,

TectupoBanue
YcTHBI o1poc
Maremarnueckuin
JUKTaHT
IIpencraBinenue
pe3yapTaToOB

001I1eYen0BeYeCcKuX 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17 | guaxryeckux pabot
LIEHHOCTEH, B TOM YHUCIIE C P8, Temn 8.1,8.2,8.3,8.4,8.5,8.6 BrimostHeHTE
Y4€TOM IrapMOHU3AIUH P 14, Temsr 14.1, 14.2, 14.3, 14.4, AK3aMEHAIIMOHHBIX
MEXHAIMOHAIBHBIX U 14.5I1-0/c, 14.6 3aaHuil
MEKPEIMTHO3HBIX

OTHOLLUEHUH, IPUMEHSATH

CTaH/IapThl

AHTUKOPPYILHOHHOTO

HOBeIeHHs

OK 07. ConeiicTBOBaThH P 1, Temn 1.1, 1.2, 1.3 I1-o0/c, 1.4, 1.5, | TectupoBanue
COXPAaHEHHIO OKPYKAFOIIEH 1.6 VCTHBIM onpoc
cpexbl, pecypcochepesxernto, | © 2> Tembl 2.1,2.2,2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
NPUMCHATS SHAHHS 00 %g, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AMKCTAIT
W3MEHEHUU KJIMMAaTa, [IpencraBnenue

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
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MPUHIUIIB O€PEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBATH B
Ype3BBIYANHBIX CHTYAITUSIX

4.711-o0/c, 4.8,4.9,4.10,4.11
P5, Tempr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

pe3yIbTaTOB

MPAaKTUYECKUX paboT

Brinonnenue
SK3aMEHAIlMOHHEIX
3aJaHui
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