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1. OBIIASI XAPAKTEPUCTHUKA ITIPOTPAMMbBI YYEBHOM JTUCHUILIAHBI
OY /.03 MATEMATHKA

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl
O6meo6pazoBarenbHas auciuuimHa OVYJ[.03 Marematuka sBiasieTcss 00s3aTeIbHOU

4acThI0 001Ie00pa3oBaTEeNbHOIO IMKIA 0Opa3oBarenbHOil mporpammbl CIIO B cOOTBETCTBUM C
®I'OC no cnenmansHoctu 44.02.01 [JomkosnbHOe 00pa3oBaHUeE.

YPOBEHb OCBOCHHUS JAHHOU JUCIUTUTHHBI — 0a30BBIN.

1.2. Ileab 0011e00pa3oBaTeIbHON IMCIUILIMHBI:

Coneprxanue

IPOrpPaMMBI

0011e00pa3oBaTeIbHOM

JAUCHUITIIMHBI «Maremaruka

HAIpPAaBJIEHO HAa JOCTHKEHUE PE3yJIbTATOB €€ U3yYeHHUsS] B COOTBETCTBUH ¢ TpeboBanuamu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.

1.3 Iliianupyemble pe3yJbTaThl 0CBOCHHSI y4eOHON JucuumimHbl ¢ yuerom ®I'OC CIIO u
Ha ocHoBanun ®I'OC COO:
Ocoboe 3HaueHNe JUCIUIUIMHA HMeeT pH (popmupoBanmuu u pazsutuu OK.

Koa n

HaMMEHOBaHHUe

¢opmupyembIx

KOMIIeTe Il 1 ILi1annpyemble pe3yJibTaThl 0CBOCHHS JHCHHILNIMHBI BKJIKOYAIOT

pe3yJbTaToB

Oomme JucuunimHapHblie

OK 01. | - TOTOBHOCTB K TpYyAy, OCO3HAHUE | -BIAJIETh  METOJAMHU  JI0KA3aTEJbCTB,
Bri6upats LIEHHOCTH MAacTEepCTBA, | AITOPUTMAMU PELICHUS 3a/1ad; yMEHUE
CHoco0BbI Tpyaoooue; bopMynHpOBaTh ONpEAEICHHs], aKCHOMBI
pemieHus 3aj1ad | -  TOTOBHOCTb K  AKTUBHOW | M TEOPEMBI, NMPHUMEHATh UX, MPOBOIAUTH
npodeccuoHab | AEATEIILHOCTH TEXHOJIOTMYECKOH | J0Ka3aTeNIbHbIe PpAacCyKJIEHUs B XOje
HOH U COLMAJIbHOM HANpPAaBICHHOCTH, | PEIICHUS 33/1a4;
JEeATEeIbHOCTH CHOCOOHOCTh WHULUHAPOBATh, | - YMETb  ONEPUPOBATH  IOHATHUAMU:
NPUMEHUTEIBHO | MJIAHUPOBAaTh M CAMOCTOSITENIBHO | CTENIEHb  4YMcia, Jorapudm  yucia;
K  Pa3JIMYHBIM | BBIIIOJIHATH TaKylO ACATEIbHOCTB; | YMEHUE BBIIIOJIHATH BBIYHCIICHUE
KOHTEKCTaM - MHTEpeC K pazIuyHbIM cepam | 3HaYeHHH U IpeoOpa3oBaHus BbIPAXKEHUM

npodeccuoHaNbHOM
JEeSITENBLHOCTH, Osnagenue
YHHUBEpPCATbHBIMU y4eOHBIMU
[MO3HABATENIbHBIMU  JEHCTBUSIMM:
a) 0a3oBbIC JIOTUYECKHE
NEUCTBHA:

- CaMOCTOSTEIbHO
dbopMynupoBath "
aKTyaJIu3UpPOBATh npo0yemy,

paccMarpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJHMBATh CYIIECCTBEHHBIN
MIpU3HAK WJIM OCHOBAHUA  IJId

CpaBHEHHMs, KIAacCUPUKALUUA U
00001IEHNST;
- OIPENEIIATh eau
JIEITENHHOCTH, 3a/7aBaTh
nmapaMeTpsl M  KPUTEpUM  UX
JIOCTYKEHMUS;

- BBIIBJIATH 3dKOHOMCPHOCTH U

CO  CTemeHsMM W  Jorapupmamu,
npeoOpa3zoBaHus JIPOOHO-PAIIMOHATBEHBIX
BBIPAKCHMUI;

- yMeTh OIIEPHPOBATH  TOHSATHIMH:
panroHaIbHbIE, UppalMOHATIbHBIE,
MoKa3aTesbHbIE, CTETICHHBIE,
JorapupmMHUEcKue,
TPUTOHOMETPHUYECKHE  ypaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- yMeTh OIEPUPOBATH  TOHSATHIMH:
¢byHkuus,  HempepbiBHas  (YHKLHA,
MIPOM3BOIHAS, nepBooOpasHasi,
OTpeIeIeHHBIN UHTErpa; yMETh
HAXOJUTh TIPOU3BOIHBIE AIEMEHTAPHBIX
¢GyHKUMH,  WUCHONB3YySd  CHPABOYHBIC
MaTepHalibl; UCCIIEA0BaTh B MPOCTEHIINX
ciydasx (YHKIMM Ha MOHOTOHHOCTD,
HaXOJUTh HauOOJIbIINE U HAaUMEHbIIHNE
3HAa4YeHUs1 (QYHKIUI; CTPOUTH Tpaduku
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MIPOTHBOPEUUS B
paccMaTpuUBaeMBbIX —SBICHUSIX, -
BHOCHUThH KOPPEKTUBBI B
JIESTCIIEHOCTD, OILICHUBATh
COOTBETCTBHUE PE3yIbTATOB
LEJIsIM, OIICHUBATh pUCKH
MOCJIEACTBUI IeITEILHOCTH,

- pa3BHUBAThH KpeaTuBHOE
MBIIJIEHHE npu perieHuu
KU3HEHHBIX Mpobiem 0) 6a30BbIe
HCCIIEN0BaTENbLCKUE NEHCTBUS:

- BJAJNeTh HaBBIKAMU Y4eOHO-
HCCIIEIOBATENIbCKOM M MPOECKTHOMN

JIeATEeTLHOCTH, HaBBIKAMU
paszpelieHus mpoodieM;

- BEISIBIISITH MIPUYHUHHO-
CJIEICTBEHHbBIC CBSI3U u
aKTyaJIu3upOBaTh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMUS,
HAXOJUTh apTryMEHTHI TUISE
JIOKa3aTeJIbCTBA CBOUX
YTBEPKACHHIH, 3a/1aBaTh

IapamMeTpsl U KpUTEPUH PEILEHNS;
- aHaJIU3UpOBATh IIOJyYCHHBIC B
xoJe pelieHus 3a1a4u
pe3ynbTaThl, KPUTHYECKH
OLICHUBAaTh HUX JOCTOBEPHOCT,
IIPOTHO3UPOBAaTb HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETb IEPEHOCUTh 3HAHUSA B

MI03HABATEJIbHYIO "
PaKTUYECKYIO obnacTu
JKU3ZHENEATENIbHOCTH; -  yMETh

MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX 001acTel;

- BBIABUT'AaTh HOBBIC nacu,
npeajaratb OpUTrMHaJIbHBIC
noaXO0dbI n pCLICHUA; n

CIIOCOOHOCTh HX HCIIOJIB30BaHUS
B IIO3HABAaTEIbHOU U COIIMAJIBLHOU
MpaKTHKE.

MHOTOYJICHOB c HCIOJIb30BAHUEM
afnmapaTta MaTeMAaTUYECKOTO aHaJln3a,
MPUMEHSITh MPOU3BOJHYIO MPHU PEIICHUU
3a/1a4y Ha JBW)KEHUE, PellaTh MPaAKTHKO-
OpUEHTUPOBAHHBIE 3a1a4n Ha
HauOOJbIINEe W HAUMEHBIINE 3HAYCHUS,

HAa HaxOXJACHHE IYTH, CKOPOCTH U
YCKOPEHHS;

- yMeThb OINEpUPOBaTh  MOHATHIMHU:
paroHanbHas (QYHKIHS, MOKa3aTelbHast
byHKIIHS, CTeneHHas byHKIHS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETPHYECKHE byHKIUY,
obpatHbie (QYHKIHUU, YMEHHUE CTPOUTH
rpaduku M3Y4YEHHBIX byHKIHH,

UCIIOJIb30BaTh TpapuKd TPU HIyYCHUU
MPOLIECCOB M 3aBUCUMOCTEH, IMpH
pelIeHnr 3aJa4 W3 JPYruxX Yy4eOHBIX
MIPEAMETOB U 3a7a4 W3 peajbHOMN KU3HU;
BbIpaXaThb (opMmynamMu  3aBHCHUMOCTH
MEX/y BEINYNHAMU,

- yMEeTh pelaTh TEKCTOBbIE 3aJ1a4u
pa3HbBIX TUNOB (B TOM YHCIE Ha
MPOLICHTBI, OJIU U YaCTH, HA JIBU)KECHHUE,
paboTy, CTOMMOCTH TOBapOB U YCIYT,
HAJIOTH, 3a7]a4d U3 OOJIaCTH YIpaBICHUS
JUYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJISITh  BBIPAXKEHUS, YpPaBHEHUS,
HEPaBEHCTBA U MX CHUCTEMBI IO YCJIOBHIO
3a/1auu, HCCJIE10BATh MOJIy4YEHHOE
pelieHue u OIICHUBATH
MPaBAONOI00HOCTH PE3yNIbTATOB;

- yMETh ONEPUPOBATH  MOHITHUSIMHU:
cpenHee apupMeTHUECKoe, MelIuaHa,
HauOoJiblllee W HAWMEHbIIIee 3HAYCHUS,
pa3max, Jucnepcus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMmeThb
U3BJIEKATb, MHTEPHPETUPOBATH
uHpopMaIuo,  TPEACTABICHHYIO B
Tabuuax, Ha Jauarpammax, rpadukax,
OTpaXarollyld  CBOMCTBA  peallbHBIX
MPOLIECCOB U SIBJICHUM; TNIPE/ICTABIATH
WHpOpMAIIUIO C TOMOIIBIO TaONHIl H
JIMarpaMm; MCCIIEeI0BaTh CTaTUCTUYECKUE
JIaHHBIE, B TOM YHCJE C NPUMEHEHHEM
rpadUYecKuX METOJOB M DJIEKTPOHHBIX
CPEJICTB;

- yMeTb ONEPUPOBATH  MOHSATHUSIMU:
CITy4alHBIN OMBIT U CIy4yaliHOE COOBITHE,
BEPOATHOCTh  CIIYYalHOTO  COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTh C
MCIOJIb30BaHUEM TpaUIECKIX METOJIOB,;
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OPUMEHATh  (QOpPMYJBl  CIOXKEHHUA MU
YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (DAKTHI U (POPMYJIBI MpH
pEILICHUH 3a/1a4; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO
CIlyuallHBIMM  BEJIMYMHAMH;  yMEHHE
IPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBLINX YMCEI B IPUPOIHBIX U
OOIIECTBEHHbIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATHSAMH: TOUKA,
npsiMasi, INIOCKOCTb,

NPOCTPAaHCTBO,  JABYIPaHHBIM  yrod,
CKpELMBAIOIUECS MPSIMBbIE,
MapajuIeIbHOCTh U TePIEeHIUKYISIPHOCTD
HPSMBIX U IJIOCKOCTEH,

Yroil MEXAYy THPSMBIMH, YIOJ MEXIY
HPSMOM U IIOCKOCTBIO, YToJl

MEXIY IUIOCKOCTSIMH, PAacCTOSHHE OT
TOYKH J0 TUIOCKOCTH,

paccTosiHue MEXTY OPSMBIMH,
paccTosIHUE MEXIY IIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh IPH PEIICHUH
3a71a4 U3y4eHHbIe (DaKThI U

TEOpPEMbI IUIAHUMETPHH; yMeHue
OILICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIET0 MUPA;

- yMeTh OIIEPUPOBATH  TOHSATHIMH:
MHOT'OI'PaHHHK, CEYEHUE
MHOTOTpaHHHKa, KyO, Mapajuieienurne,
npusMa, nupamua, purypa

U TIOBEPXHOCTh BpalleHHs, IMINH/D,
KOHYC, 1ap, chepa, ceueHust

burypst BpAIlLlCHHS, IJTOCKOCTb,
Kacaromasicsi cepbl, HUITUHAPA,
KOHYyca, IUI0MIA/b MMOBEPXHOCTHU

MUpPaMU/Ibl, IPU3MBI, KOHYCAa,

MUATUHAPA, TI0MmaIs cheprl, 00beM Kyda,
IPSMOYTOJILHOTO

napajieNienunea, MIPaMHUIbI, TPU3MBI,
IWIMHAPA, KOHYca, 11apa;

YMEHHE HW300pakaTh MHOTOTPAaHHHUKH |
MOBEPXHOCTHU BPAIICHUS, UX

CeUeHUs] OT pPYKH, C  TOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CpPEACTB; yMEHHe
pacro3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE paclo3HaBaTh
NpaBUJIbHbIC

MHOTOTPaHHHKH;

- yMeTh OIEPUPOBATH  IOHATHSIMH:
JBIDKCHHE B TPOCTPAHCTBE,

noJo0HbIe (QUTYypHl B MPOCTPAHCTBE;




HCIOJIb30BaTh OTHOIIIEHUE

iomaaed TMOBEPXHOCTEH W 00BEMOB
MoA00HBIX (huryp mpu

pEILIEeHNN 3a/1a4;

- yYMeThb BBIYUCIATH TIE€OMETPUUYECKHE
BEJIMYMHBI (AJIMHA, YyroJ, IUIOIIA[b,
00beM, TLJIOIIA b MMOBEPXHOCTH),
UCTIONB3YSl  M3ydeHHBbIE (QopMmynsl U
METO/IBI;

- yMeThb ONEPUPOBATH  MOHATHUSIMU:
NpsIMOYTOJIbHAs ~ CHUCTEMa  KOOpPJMHAT,
KOOPJMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaISIPHOE MIPOU3BEACHUE, YOI
MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEJCHUE BEKTOpa Ha  YHUCIIO;
HAaXOJUTh C TOMOIIBIO  H3yYEHHBIX
dbopMyIl KOOPAUHATHI CEPENHBI OTPE3Ka,
paccTostHUE MEXIY ABYMS TOUKAMU;

- yMeTh  BBIOMpaATh  MOJIXOISAIIUN
M3YYEHHBII METOJ ISl pelieHHs 3a/1a4u,
pacrio3HaBaTh MaTeMaTudeckue (hakThl
MaTeMaTHUYeCKUe MOJIETH B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B MCKYCCTBE;
yMEHHE MPUBOIUTH MIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUN POCCHUNCKOU
Y MUPOBOM MaTEMaTUYECKON HAYKH.

- yMETh ONEPHUPOBATH  MOHITHUSIMHU:
OIpEJICIICHNE, aKCHOMa, Teopema,
CIICJICTBHUE, CBOMCTBO, MIPHU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCUJIbHBIE
(bopMyIHUpOBKH; yMeHUE (HOPMYIUPOBAThH
oOpartHoe u IIPOTUBOIOJIOKHOE
YTBEP)KJICHHE, TPUBOJAUTH TPUMEPHI H
KOHTPIPUMEPBI, HUCIOJIb30BaTh METOJ
MaTeMaTU4eCKOW WHIYKIUU; TPOBOJUTH
JIOKa3aTellbHble  PACCYXKACHUS  TpH
pellIeHnH 3aj]la4, OLEHUBATh JIOTUYECKYIO
MPaBUIILHOCTh PACCYXKIACHUM;

- yMETh ONEPHPOBATH  MOHATHSIMU:
MHO’KECTBO, IOJMHOYKECTBO, OIEpaluu
HaJ MHO>KECTBaMU; yMEHHE
UCII0JIb30BaTh TEOPETUKO-
MHOKECTBEHHBIN armapar JjIsi ONMUCaAHUS
peanbHBIX MPOLIECCOB M SIBICHUN NIpH
pellIeHnH 3a/la4y, B TOM YHCIIe U3 IPYrux
y4eOHBIX TIPEIMETOB;

- YMETh ONEPHUPOBATH MOHITHUAMU: Tpad,
CBSI3HBIM Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH;  yYMEHHME  3aJaBaTb U
ONUCHIBaTh rpadbl Pa3IMYHBIMH
croco0aMu; HCMONB30BaTh rpadbl MpH
pElIeHUN 3a]1a4;




- yMeTb  CBOOOJHO  ONEPUPOBATH
MNOHATUSIMU: COYETAaHHE, IEPECTAHOBKA,
YUCJIO COYETAHUM, YHUCIIO MEPECTAaHOBOK;
ounom HplOoTOHA; yMEHHME NPUMEHSATH
KOMOHMHATOpHbIE (AKTBl U PaCCyKICHUS
JUIsl peLlIeHUs 3a]1a4;

- yMETb ONEPUPOBATH  IOHATUSIMU:
HaTypaJlbHOE 4YHUCJIO, LEJ0e YHUCIIO,
OCTaTOK II0 MOAYJI0, palUuOHAIbHOE
qHCII0, UppaLiOHAIIbHOE 4HCIIO,
MHOXECTBA  HATypAJIbHBIX, LETbIX,
paloOHaIbHbIX, AEUCTBUTEIbHBIX YHMCEI;
yMeHUue WCII0JIb30BAThH MIPU3HAKU
JCIIMMOCTH, HauMEHbIINNU o0t
JenuTeab M HauMeHbllee — obliee
KpaTHoe, aiaroput™m EBknmpa  1npu
pemeHuy  3a7ad;  3HAaKOMCTBO  C
Pa3IMYHBIMU TO3UIIMOHHBIMU CUCTEMaMU
CUMCIICHUS;

- yMeTb  CBOOOAHO  OMEPUPOBATH
MOHSTUSIMHU: CTENEHb c LEJIBIM
MOKa3aTeleM, KOPEHb  HaTypaJbHOU
CTENEHH, CTENEHb C pallOHAIbHBIM
MOKa3aTeleM, CTENEHb c
JIEHCTBUTEIILHBIM (BEIIECTBEHHBIM)
nokasareseM, Jiorapudm 4Yuciaa, CHHYC,
KOCUHYC W TaHI€HC [POHU3BOJIBHOTO
YKCJIa; - YMETh ONIEPUPOBATH MOHATHAMMU:

TOXJIECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUU H
HEPaBEHCTB, PaBHOCUIIBHOCTH
YpaBHEHUN, HEPABEHCTB M  CHUCTEM,
panuoOHaJIbHbIE, UpPpALMOHAJIBHBIE,
IIOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupmMHuUEcKue,

TPUTOHOMETPHYCCKUC YpaBHCHUA,

HEpaBEHCTBA U CUCTEMBI; YMEHHE pelIaTh
YpaBHEHHsI, HEPaBEHCTBA M CHUCTEMBI C
MIOMOILBIO Pa3IMYHBIX MPHUEMOB; pelaTh
yYpaBHEHHsI, HEPAaBEHCTBA M CHUCTEMBI C
napaMeTpoM; TNPUMEHATh YpaBHEHHUS,
HEPaBEHCTBA, X CHUCTEMBI /ISl PEIICHHS
MaTeMaTHYeCKUX 3ajad M 3a7ad U3
pa3IMYHbIX 00JacTeil HAyKu U peanbHON
KHU3HH,

- yMeTb  CBOOOJAHO  ONEPUPOBATH
HNOHATUAMU: Tpaduk QYyHKIMH, OOpaTHAs
byHKIIHS, KOMITO3HIIHS byHKIHH,
JUHeWHas — (QYHKUUS,  KBaJpaTH4YHas
GbyHKIMSI, CTEeTIeHHAsT (PYHKIUS C IICJIBIM
1oKa3areseM, TPUTOHOMETPHUYECKHE
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byHKIHH, oOpaTHbIe
TPUTOHOMETPUUECKHE ¢byHKuuy,
nokaszaTeiabHas W Jorapudmuyeckas
(GyHKIMU; yMEHUE CTPOHUTh Trpaduku
GyHKUUH, BBINOJIHATH IPEOOpa3OBaHUsA
rpauKoB byHKUINi; yYMEHHE
UCMOJb30BaTh TIpaduKu (QYHKUMN JUIs
U3Y4YEHHs MPOLECCOB U 3aBUCUMOCTEN
IIPU PELICHUH 3a/1a4 U3 JAPYIUX Y4eOHbIX
IPEAMETOB U W3 PEAIbHOW KU3HU;
BbIpaXaTb  (OpMyJaMH  3aBUCUMOCTH
MEXIy BEIMYMHAMHU; YMEHHE CBOOOIHO
OIEpUpPOBATh  MOHATUAMHU:  UYETHOCTb
GyHKIMU, TEePHOAWYHOCTh  (DYHKIIHH,
OrPaHUYEHHOCTh byHKLHY,
MOHOTOHHOCTb ~ (DYHKLIMM, 3KCTPEMYM
byHKIIMM, HauOOIbIIee U HaWMEHBIIIee
3HaueHus (QYHKUUU Ha IPOMEKYTKE;
YMEHHE  NPOBOAUTH  MCCIEAOBAaHUE
byHKLINY; yMeHue UCIOJIb30BATh
cBoiicTBa W Tpaduku QYHKIHHA I
pelieHusl ypaBHEHUH, HEpaBeHCTB W
3aja4 C IapameTpaMu; H300paxarb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBa
pElIEHU1 YpaBHEHUI, HEPABEHCTB U HUX
CHUCTEM;

- yMeTb  CBOOOJAHO  ONEPUPOBATH

HOHATUSMHU: MOCJIEI0BATENBHOCTD,
apupmMeTnyecKas nporpeccus,
reoMeTpHuecKas nporpeccus,
OECKOHEYHO yObIBaro1as

reoMeTpHUecKasi TMpPOrpeccusi; yMeHHe
3a]aBaTh IIOCIIEAOBATEILHOCTH, B TOM
yuciae C TMOMOUIbI0  PEKYpPPEHTHBIX
(opmyu;

- yMeTh OIEPUPOBATH  MOHATHIMM:
HETPEPBIBHOCTh (YHKIIUW, ACHMIITOTHI
rpapuka (yHKIMM, TepBas U BTOpas
pou3BOIHAS (YHKIIUU, TEOMETPHUYESCKHHA
u  (usmUeckuii CMBICT TPOU3BOIAHOM,
nepBooOpa3Has, oTIpeIeTICHHBII
MHTETpajl; YMEHHE HAaXOAUTh aCUMIITOTHI
rpaduka (yHKIHH; YMEHUE BBIYHUCIATH
IIPOU3BO/IHBIE

CYMMBI, TIPOM3BEACHHUS, YACTHOTO W
KOMIO3UIINH (PYHKIIHIA,

HaXOJUTh ypaBHEHHE KacaTelIbHOH K
rpaduky GyHKIUY;

YMEHHE HCIOIb30BaTh MPOU3BOIHYIO ISt
uccle0BaHus (DYHKIIHIA,

JUTSL HAXOXKJIEHUSI HAWIYYILIEero pelieHus
B IIPHUKJIAJIHBIX, B TOM




YHCIC  COIMAIbHO-DKOHOMUYECKHX H
bu3nUecKkux 3anavax, s

OIpENIEICHUs] CKOPOCTH W YCKOPCHHS;
HAXOJWTh IO U

00beMbl (PUTYp C TTOMOIIBI0 MHTETpalia;
MPUBOIUTH TIPUMEPHI

MaTEeMaTHYECKOT0  MOJICIIMPOBAHUS  C
MIOMOIIBIO

nuddepeHIMaIbHBIX YPaBHCHHIT,

- YMEThb OINEpPUPOBATh  IMOHATHIMHU:
KOMILIEKCHOE YHUCIIO,

COIPSDKEHHBIE ~ KOMIUIEKCHBIE — YHCIIa,
MOJTyJIb U apTyMEHT

KOMIUIEKCHOTO 4Huclia, (GopMma 3amucH
KOMILIEKCHBIX YHCEI

(reomeTpudeckasi, TPUTOHOMETPUICCKAS
u anrebpanydeckas); yMeTh

MIPOU3BOIUTH apUPMETHIECKUE NCHCTBUS
C KOMIUICKCHBIMU

YHUCJIaMU, MIPUBOUTH MIPUMEPHI
HCIOJIB30BaHUS KOMIUIEKCHBIX
Yyucel;

- yMeTb  CBOOOJAHO  ONEpPUPOBATH
MOHATHSMMU: CPENHEE

apudmernyeckoe, Me1uaHa, HaubobIIee
Y HaMEHbIIIEE 3HAYCHMUS,

pa3Mmax, qucnepcus, CTaH/IapTHOE
OTKJIOHEHHE ISl ONTUCAHUS

YHCJIOBBIX JIaHHBIX; YMEHUE UCCIIEI0BaTh
CTaTUCTUYECKUE JAHHBIE,

B TOM 4WCI€ C  MPUMEHEHUEM
rpaduuecKux METOJ0B U

AIIEKTPOHHBIX ~ CPENCTB;  TpaduyecKu
HCCJIE0BATh COBMECTHBIE

HaOJIIOJIEHUsT C TOMOILBI0  JUarpaMm
paccerBaHMs U JTUHEUHOU

perpeccuy;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITHIA
C UCMOJIb30BaHUEM

rpadMuecKux METOJOB; MPHUMEHSTH JUIs
pelieHus 3aaad Gopmysl

CIIOKEHMSI M1 YMHOXXEHUS BEPOSITHOCTEM,
bopmMyTy MOTHOM

BEpOSTHOCTH,  Qopmyny  beprymm,
KOMOHMHATOpHbIE (akThl U  (HOPMYIIBI;
OLICHMBAaTb  BEPOATHOCTH  PEATBHBIX
cOOBITHIf; yMEHHE

ONEpUPOBATh MOHATUSAMU:  CIy4ailHas
BEJIMYMHA, PACIIPEIIEICHHE
BEPOATHOCTEH, MaTeMaTHYECKOE
OKHJaHHUE, TUCTIEPCUI U

CTaHJAPTHOE OTKJIOHEHHE CIIy4aliHOU
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BEJIMYMHBI, (PyHKIMH

pacrpeeseHus u IUIOTHOCTHU
PaBHOMEPHOTI0, ITOKA3aTEIbHOTO U
HOPMAJIbHOI'O paclpeieiieHuil; yMEeHue
UCII0JIb30BaTh CBOMCTBA

M3Y4YEHHBIX pacnpeneseHuit JUISL
pelIeHus 3a1a4; 3HaKOMCTBO C
MOHATHSIMH. 3aKOH OOJIBIIIUX YHCEN,
METO/bI BBIOOPOYHBIX

UCCIENOBAHUM;  YMEHHE  IIPUBOJUTH
IIPUMEPHI NIPOSIBJIICHUS 3aKOHA

OonpmMX YHCEd B OPUPOJHBIX H
OOI1ECTBEHHBIX SBJICHUSX;

- yMeTb  CBOOOJAHO  ONEPUPOBATH
MOHATHAMM: TOYKa, IIpsimMas,

IJIOCKOCTh, IIPOCTPAHCTBO, OTPE3OK, JIyY,
IIJIOCKUH yToJl,

JBYI'PAaHHBI YIOJ, TPEXI'PAHHBIA YroJ,
nepeceKaroIuecs,

[apajuleJIbHblE W CKPELUBAIOLIUECS
IpsIMbIE, TAPAJIEIBHOCTD U
NEPIEHIUKYJIAPHOCTD IIPSIMBIX u
IIJIOCKOCTEM, IOl MEXAY

OPSIMBIMU, YrOJd MEXAYy HpAMOH H
IJIOCKOCTBIO, YTOJ MEXKIY

IUIOCKOCTSIMH;  YMEHHE  HCIOJIb30BaTh
IIpU pElIeHNH 3a1a

U3YYEHHBIC GakTBl M TEOpeMbl
IUTAaHUMETPHUH; YMEHHUE OLIEHUBATh
pasMepel OOBEKTOB B  OKpPY)KaIOLIEM
MUpE; YMEHHE ONIEPUPOBATh

MNOHATUSIMM: MHOTOIDAHHUK, CEYEHHUE
MHOTOTpaHHUKA, PaBUIbHBIN
MHOTOTPaHHHMK, TpU3Ma, NUPAMHU]A,
¢durypa v noBepXHOCTh

BpallleHHs, HWINHAP, KOHYC, 1ap, chepa,
pa3BepTKa MOBEPXHOCTH,

CEUEHHUs KOHyca u LWINHJPA,
napajuleNIbHbIE OCH UM OCHOBAHMUIO,
CEYEHHE I1apa, MJIOCKOCTh, Kacarolascs
chepsl, MUIMH]IPA, KOHYCA;

YMEHHE CTPOUTH CEUEHUE
MHOTOTpaHHHKA, U300paXkaTh
MHOTOT'PaHHHUKH, (PUTYPBHI M TIOBEPXHOCTH
BpallleHus1, UX CEYCHUs], B

TOM 4YHCJIE C IOMOUIBI 3JIEKTPOHHBIX
CPEJICTB; YMEHHUE IPUMEHSITh

CBOWCTBA  TreoMeTpuYeckux  uryp,
CaMOCTOSITEIIBHO

bopmynupoBaTh OIpeeIcHUsS
U3y4aeMbIX (DUTYp, BBIJBUTATh TUIIOTE3bI
0 CBOMCTBAx u IIpU3HAKaX
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Tr€OMETpUUYECKUX (HUryp,

00OCHOBBIBaTh HJIM OIPOBEPraTth UX;
yMEHHE TIPOBO/IUTH

KjIaccupukanuio (GUryp mo pasIudHBIM
NpU3HAaKaM, BBITIOIHATD

HE00X0UMBIE JIONIOJTHUTEIIbHBIC
HOCTPOCHHS;

- yMeTb  CBOOOJHO  OIEpPUPOBATH
HOHSATHSAMHU: TUIOIIA/b (PUTYPBI,

o0beM  (urypbl, BeIMYMHA  yIJa,
PAcCTOsIHUE OT TOYKH JI0

TJIOCKOCTH, paccTosiHue MEXTy
NPSIMBIMH, PACCTOSTHUE MEXKILY
MIJIOCKOCTSIMHU, TJI0IIAh cdepsl,

IUIOIIA/b TOBEPXHOCTU IMPAMHUIBL,
NPU3MBI, KOHYCa, IWIMHAPA, 00BEM Ky0a,
IPSMOYTOJIBHOTO

napajJieNienunena, MUPaMHUIbl, TPU3MBI,
LWIMH]Ipa, KOHYca, 111apa;

YMEHHE HaxXOIUTh OTHOLIECHHE O00BEMOB
0J1I00HBIX (uryp;

- yMeTb  CBOOOJHO  ONEpPUPOBATH
MOHATHUSIMH: IBH)KEHUE,

napajjieNibHbli MepeHoC, CUMMETpUsl Ha
TUIOCKOCTH U B

IIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOJ00HbBIE
¢burypsl; yMeHue pacro3HaBaTh paBHBIE
U 110J100HBIE (PUTYpHI, B

TOM 4YHCIIE€ B TMpPHUPOJE, HCKYCCTBE,
apXHUTEKTypE; YMECHHE

UCIOJIb30BaTh reoMeTpHYECKUe
OTHOIIIEHHUSI, HAXOTUTh

reOMETPUUYECKUE  BEJIMYMHBI  (JUIMHA,
yroJi, II0MIa/lb, 00BEM) IPH

pelIeHnH 3ajjad M3 JIPYIHX Y4eOHBIX
MPEIMETOB U U3 peabHOU

KHU3HH,

- yMeTb  CBOOOJAHO  ONEPUPOBATH
MOHATUSAMHU: MIPSIMOYTOJIbHAS

cucreMa KOOpJMHAT, BEKTOD,
KOOPJAMHATHI TOUKH, KOOPIUHATHI
BEKTOpAa, cyMMa BEKTOPOB,

IIPOM3BEACHUE BEKTOPA Ha YUCIIO,
pa3oKeHne  BeKTopa 1o  Oasmcy,
CKaJIIpHOE MPOU3BEICHHE,

BEKTOPHOE IPOM3BEICHHUE, YTOJI MEXIY
BEKTOpaMH; YMEHHE

UCTIOJIb30BATh BEKTOPHBIN "
KOOPAMHATHBIN METOJ ISl peILICHHS
TeOMETPUYCCKUX 3a7ad M 3a1a4 JIPYTUX
y4eOHBIX IPEIMETOB;

12




OINEepUPOBATh MOHATUAMU: MaTpuIia 2X2 1
3x3, onpeaenuresnb

MaTpullbl,  I'€OMETPUYECKUH  CMBICI
OIpEeAEIUTENS;

- yMETh  MOJEIUpPOBATh  pEalbHbIC
CUTyallud Ha  S3bIKE  MaTeMaTHKW;
COCTaBJISITh  BBIPAXKECHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3a/la4yd,  HUCCIENOBAaThb  MOCTPOECHHBIE
MOJIEIM C HCIIOJIb30BaHMEM ammapara
anreOpsl, WHTEPIPETUPOBATH
I1OJIy4YEHHBIH pe3yJibTarT; CTPOUTh

MaTeéMAaTHYCCKHUEC MOACIN C IIOMOIIBIO
reOMCTPHUICCKUX MIOHATHH H BCJINYHH,

peuiarb CBSI3aHHBIE c HUMU
IIPAaKTHUYECKHE  3a7a4d;  COCTaBIATH
BEPOSITHOCTHYIO MOJEIIb u
UHTEPIPETUPOBATH IIOJIY4ECHHBIN

pe3yJsbTaT; peliaTh MpHUKJIaJHbIE 3a7auu
CpeACTBaMU MaTEMaTHYECKOro aHaju3a,
B TOM yucie COLMAJIBHO-
HKOHOMHUYECKOTO U ¢du3nueckoro
XapakTrepa; -  yYMEHHE  BbIOMpATh
HOAXOAALIMM  MeTOJ JUIsl  peLeHHs
3ada4du, IIOHUMAaHUue 3HAYUMOCTHU
MaTEMaTUKU B W3YYEHHM IPHUPOJHBIX U
OOLIIECTBEHHBIX TMPOIIECCOB U SIBJICHUM;

YMEHME  paclo3HaBaTb  IPOSIBICHUE
3aKOHOB MaTeMaTHUKH B  HCKYCCTBE,
YMEHHE HPUBONUTH IpPUMEPBI

MaTE€MaTHYECKUX OTKPBITUN POCCHUNCKOU
Y MUPOBOM MaTEMAaTUYECKON HAYKH.

OK 02. | B obmacTy LIEHHOCTHM HAY4HOTO | - yMEeThb ONEpUPOBaTh  IMOHATUAMU:
Hcnons3oBath MO3HAHUS: paroHaiabHas (QYHKIMS, MMOKa3aTelbHas
COBPEMEHHBIE - c(OpPMHUPOBAHHOCTD | (PYHKIIHSA, CTEIIEHHAs byHKIMS,
CpeicTBa MHUPOBO33PEHUS, JorapupmMuyUecKas GbyHKIHA,
MIOWCKA, aHAJIN3a | COOTBETCTBYIOIIETO TPUTOHOMETPHYECKHE byHKIUH,
u COBPEMEHHOMY YPOBHIO Pa3BUTHA | OOpaTHble (YHKLIUHU; YMEHHE CTPOHUTH
WHTEPIPETALMMN | HAYKH " oO1IecTBeHHOHU | rpaduku M3y4YEHHBIX byHKIMH,
uHpopManuy, NPaKTUKH,  OCHOBAaHHOTO  Ha | UCHOJb30BaTh TpaUKU TMPH HU3YUYECHUH
u Jaore KYJIbTYp, | IPOLIECCOB M 3aBUCUMOCTEH, Mpu
UH(POPMALIMOHH | CIIOCOOCTBYIOIIETO  OCO3HAHUIO | PELICHWH 337a4 W3 JPYTuX YueOHBIX
bIE CBOET0 MECTa B MOJUKYJIbTYPHOM | IIPEIMETOB U 3a/1ay U3 pealbHON KHU3HU;
TEXHOJIOTUH VISl | MUPE; BbIpaXaTh  (OpMylnamMH  3aBUCHUMOCTH
BBITIOJTHEHUS - COBEpIICHCTBOBAaHUE S3BIKOBOM | MEX]ly BEIMYMHAMY;
3a1a4y U 4YUTATEIbCKOM KyJIBTYpPBl KaK | - yMETh OIEPUPOBATH  IOHATUSAMU:
npoQ)eCCHOHANb | CPEACTBA B3aUMOJEHCTBHS MEXKAY | TOXKIECTBO, TOKJIECTBEHHOE
HOMU JIOJbMU U NTO3HAHUS MUPA; npeoOpa3oBaHue, YpaBHEHHUE,
JeSITeIbHOCTH - OCO3HAaHUE IICHHOCTH HAy4yHOH | HEpaBEHCTBO, CHCTEMa YPaBHEHUH U
JIESITEIIbHOCTH, TOTOBHOCTb | HEPABEHCTB, PaBHOCHUIIBHOCTD
OCYLIECTBIIATh ~ IPOEKTHYI0 U | ypaBHEHHMH, HEPAaBEHCTB M  CHCTEM,
MCCJIEOBATEIBCKYIO paloHalIbHbIE, UppalOHAIIbHBIE,
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NEeSITeTbHOCTh WHIWBUAYAJIBHO H
B rpymme. OBnaneHue
YHHUBEPCAIbHBIMU y4eOHBIMH
MIO3HABATEIbHBIMUA  JICHCTBHUSAMU:
B) pabota ¢ uHpopMaIuei:

- BJAJCTh HABBIKAMU IIOJTYYEHUS
UHPOpPMALIUM U3  HCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSTEIIEHO
OCYILIECTBIISATh  TIOUCK, AaHAJIHN3,
CHCTEMaTH3aIIHIO u
UHTEpHpeTanuo  HHQOpMAIHH
pa3muuHBIX  BHIOB U (opm
NPEICTaBIICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX
dopmarax ¢ y4yeToM Ha3Ha4YCHUS
uHpopmauu u [IEJIEBOU
ayJUTOPHUH, BHIOUpast
ONTUMAJIBHYIO bopmy
NPECTABICHUS U BU3yaTH3alNH;
- OICHMBATh  JOCTOBEPHOCTb,
JETUTUMHOCTh HWH(pOpMAIHH, ee
COOTBETCTBUE  NPAaBOBBIM U
MOpPaJIbHO-ITHYECKHM HOPMaM;

- UCIIO0JIb30BAaTh cpeicTBa
MH(OPMaLMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI
B pereHnH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpPraHW3allMOHHBIX  3a7ad ¢
co0uII0IeHHEM TpeOoBaHMit
DPrOHOMHUKH, TEXHHUKH
0€30ITacHOCTH, TUTUCHEI,
pecypcocOepekeHus, MPaBOBbIX U
THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;
- BJIJICTh HaBBIKAMU
pacrio3HaBaHHS " 3aIHUTHI
uHpopManuy, HHPOPMALMOHHOM
0€30MacCHOCTH JTUYHOCTH

NOKa3aTeNnbHbIEe, CTEIICHHBIE,
JorapupmMHIECcKue,
TPUTOHOMETPHUYECKUE ypaBHEHHUS,

HEPaBEHCTBA U CHUCTEMBI; YMETh pEIIaTh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
YpaBHEHHUS, HEPABEHCTBA U CHCTEMBI C
napameTpoM; MPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, UX CHCTEMBbI Ui PELICHUS
MaTeMaTUYeCKHX 3ajJad W 3ajJady U3
pa3IMyYHbIX 00JIacTeil HAyKU U peanbHON
JKU3HU;

- yMeTb  CBOOOJAHO  ONEPUPOBATH
MOHSATUSAMM: JBUKCHUE, TapaJlIeIbHBIN
MEPEHOC, CUMMETPHS Ha IJIOCKOCTU U B

MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHWe IMMOA00Us, TOJAO0HBIC
¢burypsr;

- yMeTh pacmo3HaBaThb paBHbIC W
nonobHple (UTYpHl, B TOM 4YHUCIE B
NPUPOJIC,  HCKYCCTBE,  apXHUTEKTYpE,;

YMETh HCIIOJIb30BaTh T'€OMETPHUYECKHUE
OTHOIICHHSI, HaXOJHUTh TEOMETPUYCCKHE
BEJIMYMHBI  (JJIMHA, YTOJI, IUIOMIA[b,
00beM) MpU pEeIIeHUU 3a7ad U3 APYrux
y4eOHBIX TMpPEeIMETOB W U3 pealbHOU
KHU3HU.

OK 03.|B obnacTtu JYXOBHO- | - YMETb OIEpUPOBaTh  IMOHATHIMM:
[ImanupoBaTh U | HPAaBCTBEHHOTO BOCIHTAHUS: - | pallMOHAIBHEIC, UppaIMOHATIBHBIE,
peann30BbIBaTh | C(OPMHUPOBAHHOCTD noKa3aTeJbHbIE, CTETIEHHBIE,
COOCTBEHHOE HPaBCTBEHHOTO CO3HaHUs, | Torapu(pMUIECcKue,

npodecCuoHaIb | AITUYECKOTO HIOBEJICHUS; - | TPUTOHOMETPUYECKHE  YpaBHEHUS U
HOE U CIOCOOHOCTh OLIEHUBATh | HEPABEHCTBA, UX CUCTEMBI,

JMYHOCTHOE CUTYAIIHIO u NPUHUMATh | - YMETb  OMNEpPUPOBATh  MOHATUSAMHU:
pas3BUTHE, OCO3HAHHBIE peleHwsl, | MHOTOTpaHHWK, CeueHme
IpeNpUHIMATE | OPHEHTUPYSICH Ha | MHOTOTpaHHUKA, KyO, Mapajulesenumnesn,
JBCKYIO MOPAJIbHOHPABCTBEHHBIE HOPMBI | IPU3Ma, nupamMuza, ¢urypa u
NeSTeIbHOCTh B | U IIGHHOCTH; -  OCO3HAHHE | IOBEPXHOCTh  BpAIlleHUs,  IMJIUHJD,
npo)eCCHOHANIb | JMYHOTO BKJIaJa B IIOCTPOCHHUE | KOHYC, Imap, cdepa, cedeHus QGUrypsbl
HOU cdepe, YCTOMYUBOTO Oyay1ero; - | BpaleHusi, IJIOCKOCTh,  KacaroIasics
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UCTIOJTb30BaTh
3HAHUS 110
¢dbuHaHCOBOM
TPaMOTHOCTH B
Pa3InYHBIX
KU3HEHHBIX
CUTYaIHIX

OTBETCTBEHHOE  OTHOLIEHHE K
CBOMM  poauTelsiMm u  (Win)
JPYTUM 4JI€HaM CEMbH, CO3JJaHHIO
CEMbUM HA OCHOBE OCO3HAHHOIO
NPUHATUS LIEHHOCTEH CEeMEMHOM
JKU3HH B COOTBETCTBUH  C
TpaguuusMu HaponoB Poccuu;
OBnanenue YHUBEPCAJIbHBIMU
PEryJIsSTUBHBIMH JCHCTBUSAMH: Q)
CaMOOpPraHu3aLus: -
CaMOCTOSITEJIBHO ~ OCYIIECTBIISTh
[IO3HABATEJIbHYIO  JI€ATEIbHOCTb,
BBISIBJIAT IIPOOJIEMBI, CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIC
3ajaud B 0OpaszoBaTelnbHOU
NESTCIIBHOCTH W JKU3HCHHBIX
CUTyallUsX; - CaMOCTOSTEIbHO
COCTaBJISITh IUTAaH  peIIeHUs
poOJIEMBI C YIETOM HMEIOIIUXCS
pECypCcoB, COOCTBEHHBIX
BO3MOYKHOCTEN M NIPEANIOYTECHMII;
- JaBaTb  OLIEHKY  HOBBIM
CUTYaIUsIM; CIocOOCTBOBATH

(hOPMHUPOBAHUIO M TPOSBICHUIO
IIUPOKOM DPYAMIIMH B Pa3HBIX
00JIacTAX 3HAHUH, IOCTOSHHO
MOBBINIATH CcBOM
00pa30BaTeNbHBIA U KYJIbTYPHBIN
YPOBEHb;

0) CaMOKOHTPOJIb: HUCHOJIb30BaTh
npueMbl pedaeKCuu Il OLICHKHU
CUTyallud, BBIOOpAa  BEPHOTO
pelieHusi; - YMeThb OIICHUBAaTh
PHUCKH u CBOEBPEMEHHO
MPUHUMATh  pElIeHUus 10 HUX
CHIDKEHUIO; B) AMOIIMOHAJIBHBIN
WHTEIJIEKT, MpenoIaratomui
c(hOpMUPOBAHHOCTh: BHYTpPEHHEH
MOTHBAIINH, BKJIFOYAIOIEN
CTPEMIIEHHE K JOCTHXKCHHIO LU
n yCrexy, OINTUMH3M,
WHUIIMaTUBHOCTD, yMEHHue
JIECTBOBATh, HCXONS W3 CBOUX
BO3MOKHOCTEH; - SOMIIaTHH,
BKJTIOYAIOIIEH CIIOCOOHOCTD
IMOHUMATh SMOITMOHAIIBEHOE
COCTOSIHHE JIPYyTUX, YYUTHIBATh
ero npu OCYIIECTBICHUU
KOMMYHHUKAITUH, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO; -
COIUATBLHBIX HaBBIKOB,
BKJIIOUAROIIUX CIIOCOOHOCTh

chepbl, LOWIMHIpPA, KOHYycCa, IUIOMIAIb
MMOBCPXHOCTHU nmupaMubl, IIPU3MBEI,
KOHyca, LWIMHIpA, IUIomans cdepsl,
o0BbeM KyOa, IPSMOYTOJIBHOTO
napajuiesielune/1a, MUpaMuabl, TPU3MBI,
IWIMHIPA, KOHyca, IIapa; yMEHHE
n300paxkath MHOTOTPaHHHKU "
MMOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT
PYKH, C  TOMOLIBIO  YEPTEKHBIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CPCICTB,
- yMeTh pAaclo3HaBaTb CHMMETPHIO B
IPOCTPAHCTBE; yYMETh  PAaclO3HaBaTh
HpaBHIbHBIC MHOTOTPAaHHHUKH;

- yYMETb OIIEpUpPOBATH  IOHATUSAMMU:
OPSIMOYTOJIbHAsL ~ CHCTEMa  KOOPIHMHAT,
KOOpAWHAThI TOUYKH, BCKTOP, KOOPJAWHATHI
BEKTOpa, CKAISIPHOE MPOU3BE/ICHHE, YOIl
MEXJY BEKTOpaMH, CyMMa BEKTOPOB,
IPOU3BEICHNE  BEKTOpa Ha  YHUCIIO;
HAaXOAUTh C TIOMOLIbID  H3YyYCHHBIX
(bopMyT KOOPIMHATBI CEPEIMHBI OTPE3Ka,
pacCTOSIHIE MEXY TBYMS TOUKAMH.
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BBICTPaMBaTh  OTHOLIEHUS  C
JIPYTUMH JTFOABMH, 3a00THTHCS,
MPOSIBJISATh MHTEPEC U pa3peniaTh

KOH(JIUKTBI.
OK 04. | TOTOBHOCTh K CaMOpPa3BUTHIO, | - YMETb OINEPUPOBATH  MOHATUAMMU:
O dexTuBHO CaMOCTOATEIIbHOCTU U | CIIy4ailHbIN ONBIT U CIy4ailHOe COOBbITHE,
B3aUMOJICIICTBO | CAaMOOIIPEEIICHUIO; BEPOSTHOCTb  CIYy4alHOTO  COOBITHS;
BaTh U pabOTaTh | - OBJIAJCHUE HABBIKAMU Y4YEOHO- | YMETh  BBIYUCIATH  BEPOSATHOCTH  C
B KOJUIEKTUBE U | HCCJIEI0BATENbCKOM, IPOEKTHOM U | UCIIOJIb30BAaHUEM I'paMUECKUX METOOB;
KOMaHie COLIMATIbHON JESITeNbHOCTH; | IPUMEHATh  (OPMYJIBl  CIOXKEHHUA |
OBnagenue YHHUBEPCAIbHBIMHU | YMHOXEHUS BEPOSTHOCTEH,
KOMMYHUKaTUBHBIMU KOMOWHATOpHBIE (DaKThl U (POPMYIIBI MIPH
NeHCTBUAMMU: pELIeHUH 3a/1a4; OLEHUBATh BEPOSTHOCTH

0) coBMeCTHas IeATeIbHOCTD:

- IIOHMMaThb M HUCHOJIb30BATh
IpeuMylIecTBa KOMaHIHOW H
UH/IUBUYaJIbHOU PaboTHI;

- IPUHUMATh LEJIA COBMECTHOU
JeSITeIbHOCTH, OPTaHU30BbIBATh U
KOOPJAWHUPOBATH JCHCTBHS 1O €€
JOCTH)KEHUIO: COCTaBIATh IIJIaH
JIEUCTBUM, pacCIpelesaTh POJIU C
Y4€TOM  MHEHMH  Y4aCTHHKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboTHhI;

- KOOPJWHUPOBATH M BBHITOJHATH
paboTy B YCIOBHUSX pEalTbHOTO,

BUPTYaJIbHOTO "
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBISAITh  TO3UTHUBHOE
CTpaTermuecKoe TIOBEJICHUE B
pa3InIHBIX CUTYyalHUsX,
TIPOSIBIISIT TBOPYECTBO "
BOOOpakeHue, OBITh
UHUIIMATHBHBIM. OBnanenue
VHHBEPCATHHBIMA

PETYJIATUBHBIMU IE€HCTBUAMH:
r) npuHiITHE ce0d U JpYyrux
JHOAEM:

-  TpUHUMATh  MOTHUBBI U
apryMeHTBl JpyTrux JoJed mpu
aHamn3e pEe3yNIbTaToB
NeSITeTbHOCTH;

- IpU3HABATh CBOE MIPABO M TPABO
JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BUBaTh CIIOCOOHOCTh
IIOHUMAThb MUD C 103Ul
JPYroro 4eoBeKa.

peayIbHbIX COOBITUH; 3HAKOMCTBO CO
CllyuallHBIMH  BEJIMYMHAMM;  yMEHHE
MPUBOANUTH TIPUMEPHI MTPOSBIICHUS 3aKOHA
OonpmIMX 4YKMced B HPUPOAHBIX U
OOIIECTBCHHBIX SIBJIICHUSX;

- yMeTb  CBOOOJHO  ONEpPUPOBATH
MOHSATHUSIMHU: CTeTIeHb  C  IIeNBIM
IokaszaTejaeM, KOpPeHb  HaTypalbHOM
CTETIEHH, CTENeHb C pPalUOHAIBHBIM
HoKa3aTeseM, CTEIEeHb c
JIEHCTBUTEIILHBIM (BEILIECTBEHHBIM)
nokasareseM, Jiorapudm dYHciaa, CHHYC,
KOCHHYC W TaHTEHC IPOU3BOIBHOTO
YHCIa;

- yMeTb  CBOOOJAHO  ONEPUPOBATH
HNOHATUAMU: Trpaduk QyHKIMH, 0OpaTHas
byHKIMS, KOMITO3HIIMS GyHKIUH,
JUHeWHas  (QYHKUUSA,  KBajpaTH4yHas
GyHKIMS, cTeneHHass QYHKIUS C LeJIbIM
rokasareseM, TPUTOHOMETPUUYECKHE
byHKIIH, oOpaTHble
TPUTOHOMETPUUYECKHE ¢byHKIHY,
nokaszateinbHas W Jorapudmuyeckas
GyHKIIMM; YMEThb CTPOUTh TIpaduKu
(GyHKUIMH, BBIMOTHATH IpeoOpa3zoBaHUs
rpadukoB QyHKIUI;

- YMETh UCIIOJIb30BaTh rpaduku HyHKIMH
TUTSE M3yYeHUS MIPOLIECCOB u
3aBUCUMOCTEH MpHU pELIeHUH 33734y U3
IpyruX y4eOHBIX TIPEeIMETOB U W3
peanbHOM KU3HU; BbIpakaTh (hopMyIamMu
3aBHCUMOCTH MEXy BeTUUYNHAMH,

- CBOOOJHO ONEpUPOBATh MOHATHIMHU:

YETHOCTh  (DYHKIMH, TEPHOAMIHOCTH
(GyHKLIMU, OrpaHMYEHHOCTb (DYHKIIHH,
MOHOTOHHOCTh ~ (DYHKIIMH, OKCTPEMYyM

¢byHkuny, HanboJbllee W HAMMEHBIIEe
3HaueHHs (QYHKIUM Ha TPOMEXKYTKE;
YMETh IPOBOJIUTH HCCIICIOBAaHHE
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byHKIIMM; -  yMETb  HCIOJb30BaTh
cBoiicTBa W Tpaduku GYHKIHA IS
pelIeHusl ypaBHEHMI, HEpPAaBEHCTB W
3ajjad ¢ MapaMmeTpaMu; H300paxarb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHUI YpaBHEHUW, HEPABEHCTB U HUX

CHCTEM.

OK 05.| B obnacTu ACTETHYECKOIO | - YMETh  OIEpUPOBaTh  IMOHATHUIMMU:
OcymiecTBiATh | BOCHUTAHUA: -  3CTETUYECKOE | CpefHee  apudmMeTudeckoe, MeIuaHa,
YCTHYIO U OTHOLIEHME K MHpPY, BKJIIOYas | HAauOOJbIlIEE M HAaWMEHbIIEE 3HAYEHUS,
IIMCBbMEHHYIO ACTETUKY ObITa, HAy4yHOIO M | pa3Max, qucrepceus, CTaHapTHOE
KOMMYHHUKAIUIO | TEXHUYECKOIO TBOPYECTBA, | OTKJIOHEHHE YMCIIOBOIO Habopa; yMeHue
Ha CIOpTa, TpyJda U OOIIECTBEHHBIX | U3BICKATh, MHTEPIIPETUPOBATD
rOCYy/IapCTBEHHO | OTHOIIEHUH; -  CHOCOOHOCTb | MHPOPMAIMIO,  HPEJICTaBICHHYID B
M SI3BIKE BOCIIPMHMMATh DPa3JIMuHble BUJBI | TAOJMIAX, Ha JAMarpamMmax, rpagpukax,
Poccniickoit UCKYCCTBA, TpaJuLuu U | OTPAXKAIOIIYI0  CBOMCTBA  pPEANBHBIX
®denepanyu ¢ TBOPUECTBO CBOEr0 M JPYrUX | IPOLIECCOB U SIBICHUW; IPEACTABIATH
y4eToM HapoJIOB, OLyLIATh | UHPOPMALIMIO C TOMOIIBIO TadIULl U
ocobeHHocTe HMOLIMOHAIBHOE BO3/JCICTBHUE | IMAarpaMM; HUCCIIEJ0BaTh CTATUCTUYECKHE
COLIMAJIBHOTO U | UCKYCCTBA; - YOEXJEHHOCTb B | JaHHBIE, B TOM 4YHCJE C MPUMEHEHHEM
KYJIbTYPHOIO 3HAYMMOCTU ISl JIMYHOCTH U | Tpa)MUecKuX METOAOB M 3IIEKTPOHHBIX
KOHTEKCTa oOliecTBa  OTE€YECTBEHHOI'O U | CPEJICTB;

MHUPOBOI'O UCKYCCTBA, STHUYECKHX | - YMETh ONIEPUPOBATh NOHATUAMMU: TOUKA,

KYJIbTYPHBIX Tpaguuui U | OpsiMasi,  IUIOCKOCTh,  MPOCTPAHCTBO,

HapOJHOIO TBOPYECTBA; - | IByTpaHHBI Yroji, CKpEIIHMBAIOIINECS

TOTOBHOCTb K CaMOBBIPAQXXEHUIO B | MPSIMBIE, NapajuIeIbHOCTb u

pa3HbIX BHJAX UCKYCCTBA, | IEPIEHAUKYIISIPHOCTD IPSIMBIX "

CTpPEMJICHHE TPOSBIATh KAuecTBa | IUIOCKOCTEH, Yroil MEXIy NpsSMbIMHU,

TBOPUYECKOHN JUYHOCTH; | YTOJI MEXIYy NpsIMOM U INIOCKOCTBIO,

OBnanenue YHUBEPCAJIbHBIMU | YTOJI MEXIY IUIOCKOCTSIMH, PACCTOSHUE

KOMMYHHUKaTUBHBIMU OT TOYKH JO IIJIOCKOCTH, PacCTOSHUE

JNeiCTBUSAMHU: a) oOOLeHue: - | MeXAY MPSMBIMH, DPACCTOSTHUE MEXIY

OCYILIECTBIISATh KOMMYHHUKAIMK BO | IJIOCKOCTSIMU;

BCEX chepax KU3HU; - | - yMeTb HCHOJIb30BaTh MpHU pEIICHUN

pacrno3HaBaTh HeBepOaJbHBIE | 33/1a4 M3yueHHble (DAKTbI U TEOopeMbl

cpeAcTBa OOILIEHHs, TOHUMATh | [UVITAHUMETPUHM;,;  YMEHHE  OLIEHUBATh

3HaYEHHE COLMAaJIbHBIX 3HAKOB, | pa3Mepbl OOBEKTOB OKPY’KAIOLIETO MUPA.

pacrno3HaBaTh IIPEANIOCBIIKN

KOH(IIMKTHBIX CUTyaluii "

CMSAT4aTh KOH(JIUKTBI; -

pa3BepHYTO U JIOTUYHO H3JIararhb

CBOIO TOUKY 3peHus c

HCIIOJIb30BaHNEM SI3BIKOBBIX

CPEICTB.
OK 06. | - oco3HaHue OOYyYArOIIMMUCS | - yMEThb ONEPUPOBATH  MOHATUAMHU:
[TposiBIATH POCCUICKOMN NpSIMOYTOJIbHAsE ~ CHUCTEMa  KOOpAWHAT,
IpaKAaHCKO| /1a | rpaskJaHCKOM MJIEHTUYHOCTH; KOOpJMHAThl TOUKH, BEKTOP, KOOPJAUHATHI
TPUOTUYECKYIO | - LEJCHANPABICHHOE PA3BUTHE | BEKTOPA, CKAIIPHOE IIPOU3BEIECHUE, YOI
MO3ULHIO, BHYTpPEHHEN MO3ULINUN MEXIYy BEKTOpaMH, CyMMa BEKTOPOB,
JEMOHCTPUPOBA | IMYHOCTH HAa OCHOBE JAYXOBHO- | IPOM3BEJACHHE BEKTOpa HA  YHCIO;
Th OCO3HAHHOE | HPABCTBEHHBIX HaXOJUTb C IOMOLIbK0  HM3YyYEHHBIX
MOBEJICHUE  Ha | IEHHOCTEH HapojoB Poccuiickoit | hopmys KOOpAMHATHI CEPEIUHBI OTPE3Ka,
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OCHOBE
TPaIUIIUOHHBIX
oO1IederoBevec
KX IICHHOCTEM,
B TOM YHCIE C
y4EeTOM
rapMOHH3aIUN
ME)KHAIIMOHAJIb
HBIX u
MEXPEJIUTUO3H
BIX OTHOIIICHHUH,
PUMCHSITh
CTaHJaPThHI
AHTUKOPPYIIIIHO
HHOTO
ITOBEJCHUS.

denepanuu,

UCTOPUYECKUX U HAIMOHAJIbHO-
KYJIBTYPHBIX

TpajuLuH, ¢dbopmupoBanue
CUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYILIUOHHOIO
MHUPOBO33PEHUs, NPABOCO3HAHUSA,
JKOJIOTUYECKOH KYJIbTYPHI,
CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbIE

IJIaHbL;
B 4acTH TPaXKIaHCKOTO
BOCIIUTAHUS:

- OCO3HaHUE CBOHX

KOHCTUTYITUOHHBIX TPaB U
00s13aHHOCTEH, YBa)KCHHE 3aKOHA
Y TIPaBOIIOPSI/IKA,;

- IIPpUHATHC TpaaAuIUOHHBIX
HallMOHAJIbHBIX,
O6H_IC‘ICJ'IOBC‘ICCKI/IX

F'YMaHHUCTHUYCCKUX U
JACMOKPATHICCKUX HCHHOCTGI‘/’I;

- TOTOBHOCTH MMPOTUBOCTOATH
UJICOJIOTUHU

HKCTPEMHU3MA, HalMOHAITU3MA,
KceHohoouu,

JUCKPUMHUHALIUMA 110 COLMUAJIbHBIM,
PEITUTHO3HBIM,

PpacoBbIM, HaIlUOHAJIBHBIM
NPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JESTENIBHOCTD B

MHTEpecax IPaXIaHCKOTrO
o011ecTBa, yuacTBOBATh B
caMOyIpaBJIeHUU B
0011eo0pa3oBaTenbLHOM
OpraHu3aluu U JETCKO-
IOHOIIECKUX OpraHu3alusiX;

- YMEHHE B3aHMOJECHCTBOBATH C
COLIMAIILHBIMU

MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIUSIMH U

Ha3HAaYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHON M
BOJIOHTEPCKOM

JESTEIIbHOCTH;

MaTPUOTHUYECKOTO BOCIIUTAHHUSA:

- chopMHEpPOBAHHOCTH POCCUICKOM
TpaXkKJaHCKOM

HUICHTUYHOCTH, MNaTpuoTU3Ma,

paccTosiHUuEe MEXIY JBYMS TOUKAMU;
-yMETh BbIOMpATH MOAXOIALINH
M3YYEHHBII METOA ISl pelieHusl 3a/1a4u,
pacrio3HaBaTh MaTeMaTuyeckue (hakThl
MaTeMaTHYeCKUe MOJIETH B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yMeHHE MPUBOJIUTH MIPUMEPHI
MAaTE€MaTUYECKUX OTKPBITUM POCCUNCKOU
Y MUPOBOM MaTeMaTHUYE€CKON HAYKH.

- yYMeThb OIEpUpPOBaTh  IMOHATHUIMMU:
CIIy4alHBIN OMBIT U CIy4yalHOE COOBITHE,
BEPOSITHOCTh  CIYy4alHOTO  COOBITHS;
YMETb  BBIYHCIATH  BEPOATHOCTH  C
MCII0JIb30BaHUEM IpaUueCKUX METOJOB;
OPUMEHSTh  (OPMYNBI  CIOXKEHUS U
YMHOXXEHUSA BEPOSITHOCTEH,
KOMOHMHATOpHBIE QaKThl U HOPMYIBI IPU
pEIlIeHNN 3a/1a4; OLIEHUBATh BEPOSTHOCTU
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CIy4ailHBIMU  BEJIMYMHAMH;  YMEHUE
IPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA
OONBIIMX 4YHCel B MNPHUPOAHBIX H
0OI11€CTBEHHBIX SIBJICHUSX.
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YBa)KEHUSI K CBOEMY

Hapony, YyBCTBa
OTBETCTBEHHOCTH nepen
Poaunoii,

rOpJIOCTA 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK 1
KYJIbTYpY, IPOILIOE U HACTOSILIEE

MHOTOHAIIMOHAJILHOTO Hapojaa
Poccuu;

- I[ICHHOCTHOC OTHOIICHHE K
roCyapCTBEHHBIM

CUMBOJIaM, HCTOPHYECKOMY U
MIPUPOTHOMY HACTIEAMIO,
MMaMSITHHKAM, TPaIUIUSIM
Haposi0oB Poccun,

noctwkeHusM Poccum B Hayke,
UCKYCCTBE, CIIOpTE,

TEXHOJIOTHSX U TPYIE;

- uJenHas yOeXAEHHOCTb,
TOTOBHOCTH K CITY)KCHHIO U
3alIUTe OreuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHBIE oOy4aromuMucs
MEXITPEIMETHBIC

MOHITHS W yYHHUBEPCAIbHBIE
yueOHble JecTBUs
(peryisITHBHBIC, TIO3HABATEILHBIC,
KOMMYHHUKATHBHBIE);

- CITOCOOHOCTD MIX MCITOJIb30BaHUS
B ITO3HABATEIHHOM

u COLIMAIbHOU MIPaKTHUKE,
TOTOBHOCTB K

CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO u
OCYIIIECTBIICHUIO

yueOHOI JESATENBHOCTH,
OpraHu3aIy yaeOHoro
COTpYJIHUYECTBA c

MeJarOTHYeCKUMUA  pabOTHHUKaAMHU
H

CBEPCTHHKAMH, K Yy4YacTUIO B
MOCTPOECHUU

VHIUBUYAJIBHOMN
00pa3oBaTenbHON TPACKTOPHUH;

- OBJIaJIcHWE HaBBIKAMHU Yy4eOHO-

HCCIIeI0BATEIbCKOM,

IIPOEKTHOMN 51 COLIMAJIBHOU

JIeATEITbHOCTH.
OK 07.|- He NOpUHUMATH JIEUCTBHUS, | - YMETb OINEPUPOBATH  TMOHSATUAMMU:
ConeicTBOBaTh | MPUHOCSIINE BPE. GyHKIUS,  HENpepbiBHAsS  (QYHKIHS,
COXPaHEHHUIO OKpY’Karolllen cpeae; MIPOU3BOHAS, nepBoooOpasHasi,
OKpY>Karolen - YMETh MPOTHO3UPOBATH | ONPEIEIECHHBIN WHTErpa; YMETh
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Cpenbl,
pecypcocoepex
EHHUIO,
MPUMCHSITh
3HaHUA 00
W3MEHECHUU
KJIUMaTa,
TIPUHITAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTruBHO
JICUCTBOBATh B
Ype3BbIYANHBIX
CUTYaITUIX

HeOIaronpusiTHIC
9KOJIOTMUECKUE
peANPUHUMAEMBbIX
JIEHCTBUM, IPENOTBPALLATD UX;

- paclIMpUTh OMBIT JEATEIbHOCTH
3KOJIOTMYECKOU

HaIlpaBJIECHHOCTH;

- pa3pabarbiBaTh IUIAH PEHICHHS
pOOGJIEMBI C yU€TOM
aHaiu3a
MaTepHUalbHbIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYILECTBIISATh
LeJICHANPABIECHHbBIA TIOUCK
nepeHoca

CPE/ICTB U CIIOCOOOB ACHCTBUS B
npodeccuoHaNbHYIO

cpeny;

- YMETh TEpPEHOCUTh 3HAHUS B
MMO3HABATENIbHYIO U
MIPAKTUYECKYIO
JKU3HEACITEIbHOCTH;
- Ipeajaratb HOBBIE IPOEKTHI,
OLICHUBATb UJIEU C

MTO3UIINH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

MOCICACTBUA

UMCIOIIUXCA

oOJactu

- JaBaThb OLICHKY HOBBIM
CUTyalusiM, BHOCUTH

KOPPCKTHUBBI B ACATCIBbHOCTD,
OLICHUBATh

COOTBCTCTBHC PE3yJIbTATOB
OCIsAM.

HAXOJHUTh TPOU3BOJHBIC AIIEMEHTApHBIX
GbyHKUMH,  WUCHONB3YySd  CHpPABOYHBIC
MaTepualibl; UCCIEI0BATh B MPOCTEHIINX
ciydasx (QYHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HaWOOJbIINE M HAMMCHbIIHE
3HAa4YeHUs1 (PYHKIUH; CTpOUTh Trpaduku
MHOTO4JICHOB c UCIIOJIB30BAHUEM
anmapaTa MaTeMaTHYeCKOro aHaJn3a;
HNPUMEHSATh MPOU3BOAHYIO TP PEHICHUH
3aja4 Ha JIBUWKECHHUE; pelaTh MPaKTHUKO-
OPHEHTHPOBAaHHbIC 3a1a4u Ha
HanOoJNbIINE ¥ HAWMEHBIINE 3HAYCHUS,

Ha HaxOXXAECHUE IyTH, CKOPOCTH M
YCKOPEHUS;
- yMeThb OIEPUPOBATH  IOHATHUSIMM:

JIBIDKEHUE B TIPOCTPAHCTBE, IMOAOOHBIC
¢burypel B IpoCTpaHCTBE; HUCHOJIb30BATh
OTHOILICHHE IUIOIIAJAEH MOBEPXHOCTEN H
00BeMOB TIOJJOOHBIX (PUTYD MTPH peTICHUH
3ajay;

- YMETh BBIYHCISATH TEOMETPUYECKUE

BEJIMYMHBI  (JUIMHA, YTOJ, IUIOMIAMb,
00BeM, iouaib MIOBEPXHOCTH),
UCIIONIB3YS  M3YYEHHbIE (OPMYIBl U
METOJIBI.

1.4. PexomeHayeMoe KOJIM4YECTBO 4YacOB HA OCBOeHHMe padoueil mporpamMmbl y4eOHOI

AUCHUIIJIMHBI:

00BEM 00pa3oBaTeILHONM HArpy3KH oOydaromerocss 268 4acoB, B TOM YHUCIIE:
- 00s13aTeNIbHOM ayTUTOPHOI yueOHOM Harpy3ku oOydaromerocst 256 4acos;
- 6 mom yucne 8 popme npakmuueckoti noocomosku: 50 uacos;

- CaMOCTOATENbHOM paboThl oOyuatomierocss () 4acos;

- KOHCYJIbTallUK 6 4acoB;
- MPOMEXKYTOYHAs aTTecTalus 6 4acos.
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2. CTPYKTYPA U COAEPKAHUE YUYEBHOMN JUCHUITJIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoi1 padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHON HATPY3KH 268
B TOM YHCIJIE:
1. OcHOBHOE co/IepKaHue 256
B TOM YHCIJIE:
TEOPETHUECKOE 00yUeHUe 180
IPAKTUYECKHE 3aHSTHS 46
2. [IpodeccHoHATIBHO - OPHEHTHPOBAHHOE COJEPKAHHE 50
B TOM YHCIIE:
TEOPETUIECKOE O0yUeHNE 36
MPAKTUYECKHUE 3aHSITUS 14
KoHTpoJib:
KOHTPOJIbHBIE pa0OThI (TEKYIIHUN KOHTPOJIb) 24 (Teop)
pyOEXKHBIN KOHTPOITb 6 (Teop)
CamocTosiTesibHasi paboTa o0yuarouerocsi (Bcero) He npenycMotpeHo
KoHncynbranuu 6
[Tpomexyrounas arrecranus B popme qudQepeHnrpoBaHHOTO 3a4eTa He npexycmorpeno
[TpomexyrouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTu4ecKHil IUIAH H COJlep:KaHMe YUeOHOM M CUMIIIMHbBI

HaumeHnoBaHme Conep:kaHne y4e0OHOT0 MaTepHaJia, JJadopaTopHbie PadoOThl M NPAKTHYECKHE 3AHSATHS, CAMOCTONATEIbHAS O0bem yacoB Koab1
pa3esoB M TeM padora o0yyaroumuxcs, KypcoBasi padota (MpoeKT) KOMIIeTeH M,
¢opmupoBanun
10 KOTOPBIX
CIocooCcTBYET
3J1eMeHT
NMPOrpaMMbl
Pa3nen 1. IloBTOopeHne Kypca MATEMATHKH OCHOBHO# IITKOJIBI
Tema 1.1 Coniepkanue ydeOHOTO MaTepuaa
Lens u 3anaun Henp m 3amaum MaTeMAaTHKH TP OCBOCHHWM CIENHANBbHOCTH. ba3oBble 3HaHWA W YMEHHSA II0 MaTeMaTHKE B 1
MaTeMaTHKU poheCCHOHATBHOM U B MOBCEIHCBHOMN JCATEIBHOCTH. J[eHCTBHS HA/l MOJIOKUTEIBHBIMEI M OTPUIIATSIIEHBIMU YHCIIAMH,
IIPH OCBOCHUH C OOBIKHOBCHHBIMHU M JICCSITUIHBIME APOOsiMH. JICHCTBUS CO CTEHCHIMH, (OPMYIIBI COKPAIIIEHHOTO YMHOKCHHS.
CHCIHATBHOCTH. 1 Henp m 3amaun MaTeMAaTHKH NPH OCBOCHHHU CIICIHAFHOCTH. ba3oBhle 3HAHWS W YMCHHS IO MaTeMaTHKE B 1
Yucna n podheCCHOHATFHON U B IIOBCETHEBHOMN IEATCIFHOCTH.
BBIYMCJICHUA JlabopaTopHbie paboThI HE IPElyCMOTPEHO
[IpakTHyecKue 3aHATHS HE TIPEJyCMOTPEHO
KonTtponsHbIe paboTh HE TIPETyCMOTPEHO
CamocrosrenbHasi paboTa 00yJaromuxcs HE TIPETyCMOTPEHO
Tema 1.2 Copepxannie yueOGHOro MaTepuaia
Yucna u JleiicTBUSL HaJ TOJOXHUTCIBHBIMA M OTPHUIATEIIHHBIMU YHCIAMH, C OOBIKHOBEHHBIMH U IECATHYHBIMH IPOOSMHU. 2
Brruncienus. JeiicTBus co cTeneHsIMHU, (POPMYITBI COKPAIIEHHOTO YMHOKCHUSI.
Berpaxenust n 1 Jle#icTBUS HAJ] MOJIOKUTEIBHBIMU M OTPHUIIATSILHBIMH YUCIAMH, C OOBIKHOBEHHBIMH U JICCATHYHBIMHU IPOOSIMH. 1
npeoOpasoBaHusL. 2 JleiicTBus cO cTeneHIMHU, (GOPMYIIBI COKPAIIIECHHOTO YMHOXKCHHSI. 1
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPETyCMOTPEHO
KoHTposbpHbIe paboThI HE MIPEAYCMOTPEHO
CamocrosTenbHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO OK 01, OK 02,
Tema 1.3 Copepxanue yaeOHOro Marepuala 1 OK g?k’ 85 04,
I'eomerpust Ha Bup! itockux GUryp ¥ MX IUIOMIAb. y
OK 06, OK 07
IJIOCKOCTH 1 [ Buasl miockux GUIyp ¥ MX IUIONIAb. 1 ’
IIpodeccroHaTbHO — OPUEHTHPOBAHHOE COIEPIKAHNE 1
1 | HaxoxaeHue MIOWAAM HECTAHAAPTHBIX MIIOCKUX (BUTYD 1
JlabopaTopHbIie paboTHI HE TPETyCMOTPEHO
IIpakTHYeCKHe 3aHATHS HE TPEYCMOTPEHO
KoHTponbHbBIE paboTh HE TIPEYCMOTPEHO
CamocrosTenbHas padoTa 00yJaroMHXCs HE IPelyCMOTPEHO
Tema 1.4 Conepxanne yuyeOHOTO MaTepHuala 1
IIporeHTHBIE [TpocThie MPOIEHTHI, pa3Hble COCcOOb! MX BhraucaeHusl. CIOXKHbBIE MPOICHTHI.
BBIYUCIICHUS. 1 [ TIpocTble IPOEHTHI, pa3Hble CHOCOOB! MX BbhIYMCIeHUs. CI0KHbIE NPOLEHTHI 1
JlabopaTopHbie paboThI HE IPelyCMOTPEHO
[IpakTHyeckue 3aHATHS HE IPelyCMOTPEHO
[IpodeccroHaIbHO — OpUEHTHPOBAHHOE COJIEpPIKaHNE 2
1 [ IpouenTHble BhUMCIEHHUS B IPOdeCCHOHANBHBIX 33a4ax 2
KonTpoabHbIe paboThI HE MPEITYCMOTPEHO
CamocrosTenbHasi padoTa 00yJarommxcs HE NPelyCMOTPEHO
Tema 1.5. Copepxanne yaeOHOT0 MaTepuaia

YpaBHenus u

JIuHeliHbIe, KBaJAPATHBIC, IPOOHO-TMHEHHbBIC YPABHCHHUS H HEPABCHCTBA.
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HEpaBEHCTBA JlaGopaTopHbie paboThHI HE MPEAYCMOTPEHO
[IpakTHyeckue 3aHATHS 2
1 [ Peuenue ypaBHEHMIT M HEPABEHCTB. 2
KonTtposnsHbIe paboThl HE TIPETyCMOTPEHO
CamocrosTeapHas padoTa 00yJaroImXCcst HE MPEAYyCMOTPEHO
Tema 1.6 Conepxanue yuyeOHOTO MaTepuaia
Cuctemsl ypaBHeHUH U | CriocoOBI pPeNIEHHUs] CHCTEM JHHEHHBIX ypaBHeHHH. [loHATHs: Matpuia 2x2 u 3x3, onpeaenuTesb MaTpuipl. MeTon 3
HEpaBEHCTB l'aycca. CucteMbl HeMMHEHHBIX ypaBHeHUH. CHCTEMBI HEPaBEHCTB.
1 Croco0bI pelicHus CHCTEM JIMHEHHBIX YPABHEHHIA. 1
2 Meron I"aycca. 1
3 CucTeMbl HeTMHEHHBIX ypaBHeHUH. CHCTEMbI HEPABESHCTB. 1

JlabopatopHbie paboThHI

HE MPEITYCMOTPEHO

IIpakTHaeckue 3aHATHS

KoHTposbHbIe paboThI

HE MPEIYCMOTPEHO
2

1 | BXoaHoii KOHTPOJb

2

CamocTosTenpHast padoTa 00yJaronmxcs

HE IIPETyCMOTPEHO

Pa3nea 2 OcHoBbl TpUroHoMerpun. Tpuronomerpuiyeckue (PyHKIHH

Tema 2.1. Copepxanrie yueOGHOro MaTepuaia
Tpuronomerpuueckue | Paguannas mepa yria. [IoBOpOT TOYKH BOKPYT Hauama koopauHat. OmnpeneiieHHe CHHYCa, KOCHHYCa, TAaHTEHCa U 3
GbyHKIHN KOTaHTeHCa. 3HAaKH CHHYCa, KOCHHYCa, TAHTEHCAa M KOTAHTCHCA TI0 YETBEPTSAM. 3aBHCHMOCTH MEXKIY CHHYCOM,
MPOU3BOJILHOTO KOCHHYCOM, TAHI'€HCOM M KOTAHI'€HCOM OJIHOTO M TOTO XKE yIiia
yTia, 9ucia 1 Paauannast Mepa yria. 1
2 OmnpenerneHne cCUHyca, KOCHHYCA, TAHTEHCA U KOTAaHTEHCA. 1
3 3Haku CHHYyCa, KOCHHYCa, TAHT€HCA W KOTaHTCHCA IT0 YETBEPTSIM. . 1
JlabopaTopHsle paboThI HE NPeyCMOTPEHO
[IpakTUyecKue 3aHsATHS HE NPeyCMOTPEHO
KonTtponpHbIe paboThI HE TIPETyCMOTPEHO
CamocrosTenbHas paboTa 00yJaromuxcs HE TPETyCMOTPEHO
Tema 2.2 Copepxanre yueOHOTO MaTepHraia )
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC W KOTAHT€HC YIJIOB 0, ¥ — 0. DOpMYJIbI IPUBEICHUSL.
TPUTOHOMETPUYECKHE TpuUroHOMETpHUYECKHE TOXKIECTBA. 1
ToxzaecTBa. PopMynbl | 2 DopMyJIbl IPUBEACHMUSIL. 1
IIPUBEJCHUS. JlabopaTopHbie paboTHI HE NPEeTyCMOTPEHO
[IpakTUyecKue 3aHsATHS HE NPeyCMOTPEHO
KonTtpospHEIe paboTh HE TIPETyCMOTPEHO
CamocrosTenpHas padoTa 00yJaromuxcs HE TPEYyCMOTPEHO
Tema 2.3 Copepxanne yaeOHOT0 MaTepuaia

CuHyc, KOCHHYC,
TaHT'€HC CYMMBI U
Pa3HOCTH JABYX YTJIOB.
CHHYC ¥ KOCHHYC
JIBOITHOTO yTJa.
DopMyibl
MOJIOBUHHOTO yTJIa.

Cymma u pa3HocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC JIBOWHOTO yria. D@opmyssl
MOJIOBUHHOTO yria. [IpeoOpa3oBaHMs CYMMBI TPUTOHOMETPUYECKHAX (YHKIMHA B TPOHM3BEICHHE M IPOH3BEICHUS B
cyMMy. BpIpaxkeHne TPHUTOHOMETpPHUYECKHX (GYHKIMH dYepe3 TaHTeHC IOJIOBHHHOTO aprymMmeHTa. [IpeoOpa3oBanus
MPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

JlabopaTopHbie paboTHI

HE IPelyCMOTPEHO

HpaKTH‘ICCKHe 3aHATHA

CI/IHyC, KOCHHYC, TAHI'CHC CYMMBI M PA3HOCTH ABYX YIJIOB.

CyMMa ¥ pa3HOCTh CHHYCOB, KOCUHYCOB, TAHT€HCOB.

CHHYC M KOCUHYC IBOMHOIO yria.

CDOpMy.]'H)I IIOJIOBMHHOI'O yIjia.

G B|WIN|F-

[IpeoOpazoBaHsi MPOCTEHIITNX TPUTOHOMETPUICCKUX BBIPAKEHUI.

I oA

KonTtponbHbie pabOThI

HE MPEITYCMOTPEHO

CamocrosTenbHas padoTa 00yJaroHXCs

HE MPEAYCMOTPEHO

OK 01, OK 02,
OK 03,
OK 04, OK 05
OK 06, OK 07
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Tema 2.4 Copepxanne yuebHOro MaTepuaa 2
DyHKUMY, UX cBOMCTBA. | OOIACTh OMPEETICHUS] U MHOXKECTBO 3HAYeHUH (HyHKIHHA. UETHOCTD, HEUETHOCTD, MEPUOAUIHOCTD (HyHKIUH. CIIOCOOBI
CriocoObI 3a1aHus 3aJaHus QYHKIUH.
GbyHKIMT. 1 [ ®yHxuum, ux cBOHCTBA. 2
JlabopatopHbie paboTHI HE MPEAYyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TIPEJyCMOTPEHO
KoHTposbHbIe paboThI HE TIPEJyCMOTPEHO
CamocrosTenapHas padoTa 00ydJarImmuxcs HE MPEAYyCMOTPEHO
Tema 2.5 ConepkaHue yueOHOro MaTepuaia
Tpuronomerpuueckue | OOmacTh ONPECNICHHS ¥ MHOXKECTBO 3HAYEHUH TPUTOHOMETpHYECKUX (GyHKImMHA. YETHOCTh, HEYETHOCTH,
(YHKIMH, X CBOMCTBA | IEPHOIUYHOCTH TPUTOHOMETpUUECKMX (pyHKIMi. CBoiicTBa 1 rpaduku QYHKIHUHA v = COS X, y = sin X, y = tg X, y = ctg 1
u x. Cwkatme H®  pacTsbkeHHe  rpadUuKOB  TpUTOHOMETpuueckux  GyHkuuid. IIpeoOpa3zoBanme  rpaduKoB
rpaduKy. TPUTOHOMETPHYCCKHUX (PYHKIIUI
IIpeobpa3zoBanme 1 | CaoiicTsa u rpaduky QYHKIHMH Yy = cOS X, Y =sin X, y =tg X, y = ctg X. 1
rpa(uKoB JlabopatopHble pabOTHI HE NPEYCMOTPEHO
[IpakTryeckue 3aHATHS
1 [IpeoOpa3zoBanue rpadMKOB TPUTOHOMETPUICCKUX (DYHKITHIA 1
1 Vcrnonb30BaHHE CBOWCTB TPUTOHOMETPHUCSCKUX (DYHKIMI B MPO(eCcCHOHATIBHBIX 3a/1auax 1
KonTtponpHbIe paboTh HE TIPETyCMOTPEHO
CamocrosTenbHasi paboTa 00yJaromuxcs HE TIPETyCMOTPEHO
Tema 2.6 Copepxanrie yueOGHOr0 MaTepuaia 1
OO0parHbIe Oo6paTtHbIie TpuroHoMeTpuueckue GpyHkuuu. Mx cBoiicTBa U rpaduku.
tpuroHomerpruieckue | 1 | O6parHsle TpuronomeTpudeckue GyHKmy. MX cBOHCTBA U TpadHKHL. 1
Gyuxmu JlabopatopHble pabOTHI HE IPETYCMOTPEHO
[IpakTudeckue 3aHsITH HE TIPEJyCMOTPEHO
KonTponbHbIE pabOThI HE MPETYCMOTPEHO
CamocrosTenbHasi paboTa 00yJarommxcs HE TPETyCMOTPEHO
Tema 2.7 Copepxanue yaeOHOro Marepuala
Tpuronomerpuuecknue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHuUe tg X = a, ctg X = a. PellieHne TPUrOoHOMETPHUYCSCKIX YPaBHEHU I

YpaBHEHHS U OCHOBHBIX THUIOB: MPOCTEHIINE TPUTOHOMETPUYCCKHE VpPAaBHCHHS, CBOIIIIMECS K KBaJgpaTHBIM, peIIacMbIe 3
HepaBeHCTBA. CHCTEMBI | pa3fioKEHHEM HAa MHOXHTENH, OJHOpOJHbIe. [IpocTeiiiine TpUrOHOMETpHUYEeCKHe HepaBeHCTBA. CHCTEMbI
TPUTOHOMETPUYECKHX | TPUTOHOMETPUYCCKHUX YPABHEHHIA.
YPaBHEHUI. 1 [IpocTeiilirie TPUrOHOMETPUYECKHE YPABHEHHUSI. 1
2 [IpocTeiimue TpUTOHOMETPHUUECKUE HEPABEHCTBA. 1
3 CHCTEeMBI TPHTOHOMETPHICCKIX YPaBHEHUIA. 1
[IpakTHueckue 3aHsITUs 4
1 Crioco0bl penieHns TPUTOHOMETPUIECKUX YPABHEHHH. 2
2 Crioco0BbI penieHus TPUTOHOMETPUIECKHAX HEPaBEHCTB. 2
KonTtposabHbIe paboThI HE TPEYCMOTPEHO
CamocTosTenpHast paboTa 00ydJaromuxcs HE TIPEYCMOTPEHO
Tema 2.8 ConepkaHue yueOHOro MaTepuaia
Pewenue 3anau. [IpeoOpa3oBaHue TPUTOHOMETPUUCCKUX BBIPAKCHUH. PellieHre TPUrOHOMETPUIECKUX YPAaBHEHUH U HEPABCHCTB, B TOM
OcHOBHI YHCIIe C MCTOJIb30BaHUEM CBOUCTB (PYHKITHIA
TPUTOHOMETPHH. [IpakTHYeCKHe 3aHATHS 1
TpI/IFOHOMeTpI/I‘ICCKI/IC 1 I Penienue 3ajad4. 1
yHKIHIH KonTtpoapHbIe paboThI 2
1 | ®opMyibl TPMIOHOMETPMHU. TPUrOHOMETPUYECKHE YPABHEHHUS. U HEPABEHCTRA. 2

CamocrosTenabHas padoTa 00ydJarmmuxcs

HE MPEITYCMOTPEHO

Pasnen 3. IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.

Tema 3.1.

| Conepxanue yue6HOro MaTepuana

2

| OK 01, OK 03,
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OCHOBHBIC IIpeamer crepeomeTpun. OCHOBHBIC MOHATHSA (TOYKa, MIpsMas, IJIOCKOCThb, MPOCTPAHCTBO). OCHOBHBIC AKCHOMBI
TOHATHS crepeoMetpun. [lepecekaromecs, mapauieibHbIe H  CKpPCIIMBAIONIMECs mpsiMble. [Ipu3Hak ©  CBOMCTBO
CTEpPEOMETPHH. CKpeIMBaroImuxcs npssMbeix. OCHOBHBIC IPOCTPAHCTBEHHBIE (PHUTYPEHI.
Pacmonoxenne npsmMbpIx IIpeamer crepeomerpun. OCHOBHBIE aKCHOMBI CTepeoMeTpuu. llepecekaromuecsi, TapauieiabHbBIE U 1
u CKPCIIMBAIOIIUECS MPSIMBIC.
IUIOCKOCTEH 2 OCHOBHBIE IPOCTPAHCTBEHHBIC (YUTYPBI 1
JlaGopaTopHble paboThI HE IPETyCMOTPEHO
[IpakTryeckue 3aHATHS HE TIPETyCMOTPEHO
KoHTposbHbIe paboTh HE MPETYCMOTPCHO
CamocrosTenbHas padoTa 00yJaromuxcs HE MPETyCMOTPECHO
Tema 3.2. Copepxanrie yaeOHOT0 MaTepuaa
TTapanienbHOCTD ITapannensHple mpsMas W Iuiockocth. Omnpenenenue. IlpusHak. CBoiicTBa (¢ mokazareiabcTBoM). IlapasuienbHbie 1
TPSMBIX, IPSIMOH 1 wiockoctu. Onpenenenue. [Ipusznak. CBoiicTBa (¢ H0oKa3aTeabcTBOM). Terpasp u ero anemenTsl. [lapannenenunen u
TUIOCKOCTH, TUNIOCKOCTEH | ero snemenThl. CBOMCTBAa MPOTHBOIIOJIOXHBIX TPaHEHd W JHArOHAICH Mapajuieienunena. II0CTpOCHHE CEYCHMA.
Pemenue 3agau.
1 | ITapannensHele npsiMasi U MIIOCKOCTb. 1
[IpodeccroHaabHO — OPUCHTUPOBAHHOE COJICPYKAHUE 2
1 Terpasap U ero 3JIEMEHTHI. 1
2 [Tapamnenenunen u ero 3aeMeHTH. [locTpoeHre OCHOBHBIX CEUCHHI. 1

JlabopatopHble pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHsATUS

HE TIPEJyCMOTPEHO

KoHTponbpHbIe paboThI

HE TIPEJyCMOTPEHO

CamocTosTenpHast padoTa 00yJaronmxcs

HE IIPETyCMOTPEHO

OK 04, OK 07

Py0eskHbIii KOHTPOJIb

Paznen 3. IlpsimMble 1 11

OCKOCTH B IPOCTPAHCTBE.

Tema 3.3.

Conepxanue yueOHOro MaTepuaia

TleprieHIUKYJISPHOCTH
IPSIMBIX, IPSIMOX U
IUIOCKOCTH, IIOCKOCTEH

[lepnennukynspusie  npsimple.  IlapamnenbHble  OpsMble, NEPHNEHIUKYJIAPHbIE K  IUIOCKOCTU.  [Ipu3Hak
MEePIEeHIUKYISIPHOCTH TPSAMOM M TIocKocTH. JlokazartenscTBo. [lepneHaukyssp u HakioHHas. [lepmeHauKynspHbIe 2
mockocT. [Ipu3Hak neprneHIuKyaspHOCTH miiockocTed. Jloka3zarenbcTBO. PaccrosiHug B mpocTpaHcTBe. Teopema o

TpeX NepneHauKysipax. JIokazaTeslbCcTBO. Yo MEXY NPSIMOM U IIIOCKOCTBIO. YT0JI MEXAY MJIOCKOCTSIMH.

1 [TepnieHAUKYISPHBIC TPSMBIE. 1
2 [Ipu3HaK NepneHAMKYISIPHOCTH NPSIMOM M IJIOCKOCTH 1

JlaGoparopHbie paboThHI

HE TIPEJYCMOTPEHO

HpaKTI/I‘IeCKI/Ie 3aHATHUA

HE TPETyCMOTPEHO

KonTtponsHEIe paboTh

HE TIPETyCMOTPEHO

CamocTosTenpHast paboTa 00ydaronmxcs

HE TIPEYCMOTPEHO

Tema 3.4. CojnepkaHue yueOHOro MaTepuaia
Teopema o Tpex TeopemMa o0 Tpex NepHeHAUKYJsApax. Yrod MexXIy NOpAMOH U IUIOCKOCTBIO. YToJl MEXAy IUIOCKOCTSIMHU. 2
MEPIEHAUKYIAPAX IleprieHAUMKYJIsIpHBIE MIIOCKOCTU. PaccTosHMS B IPOCTPAHCTBRE
1 [ Hepuesaukynsp u HaknoHHAs. Teopema O TpeX IepIeHIUKYIsApax. 2
JlabopaTopHbie paboThI HE IPelyCMOTPEHO
[IpakTuueckue 3aHsITHs HE IPeJlyCMOTPEHO
[TpodeccroHaIbHO — OPUEHTHUPOBAHHOE COJIEPIKaHUE
1 [ MapannensHble, NepneHANKYIAPHbIE H CKPEIIMBAIOIIHME OPIAMbIE B HCKYCCTBE. 1
KoHTposabHbIe paboThI HE IPeJlyCMOTPEHO
CamocrosTenbHas paboTa 00yJaromuxcs HE IPeJlyCMOTPEHO
Tema 3.5. Axcuombl  ctepeoMeTpuu. [lepneHAUKYISIPHOCTh TPSIMOM M TUIOCKOCTH, MapallIeIbHOCTh JBYX MPSAMBIX,
Pemenue 3amau. MEPIICHANKYJISIPHBIX IIOCKOCTH, MNEepPIEHANKYISIPHOCTh IUTOCKOCTEeH. PacmomokeHre NpsAMBIX M IUIOCKOCTEH B
[Ipsimbie u npoctpancTBe. IlepneHIuKyIsIpHOCTD U MapauIeIbHOCTh MPSIMBIX U IJI0CKOCTel. CKpeluBalonuecs: npsMble

IIJIOCKOCTH B

JlabopaTopHbie paboThI

HE MPEAYCMOTPEHO

OK 01, OK 03,
OK 04, OK 07
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MIPOCTPAHCTBE [IpakTHyeckue 3aHATHS 2
1 [ Pewenue 3agau. 2
KonTtposbHbIe paboThI 2
1 [ IpsmMble 1 NIOCKOCTH B IPOCTPAHCTBE 2
CamocrosTenapHas padoTa 00yJarImuxcs HE MPEAYyCMOTPEHO
Pa3ngen 4. KoopauHATBI M BEKTOPBI.
Tema 4.1. Coniepkanue ydeOHOTO MaTepuaa
JlexapToBbI JlekapToBbI KOOpIMHATHI B TIpocTpaHcTBe. [Ipocreiiue 3a1aun B KoopAnHaTaxX. PaccTosiHue Mexmay NByMs TOUKaMH, 5
KOOPJIMHATEHI B KOOPJIMHATHI CEPETMHBI OTPE3Ka
MIPOCTPAHCTBE. JlexapToBBI KOOPAMHATHI B IPOCTPaHCTBE. BEKTOPHI B MPOCTPAHCTBE. 2
Paccrosane 2 PaccrosiHue mexay AByMsl TOUKaMU, KOOPJIMHATHI CEpPEIUHbBI OTPE3KaA. 2
MEXIy IBYMs TOUKaMH. | 3 IIpocreiinine 3aga4u B KOOPIMHATAX 1
KoopauHaTh! cepeauHbl JlaGopaTopHbie paboThI HE MPEyCMOTPEHO
OTpe3Ka IpakTHyecKue 3aHATHS HE IPELyCMOTPEHO
KoHTposbHbIe pabOThI HE TIPeJyCMOTPEHO
CamocrosrenbHasi paboTa 00yJaromuxcs HE TIPETyCMOTPEHO
Tema 4.2. CojepkaHue yueOHOro MaTepuana
BexTops B BekTtopel B mpoctpancTBe. ClokeHHE U BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KommmaHapHbie
MIPOCTPAHCTBE. BeKTOpBl. CKalsipHOE NPOU3BEACHUE BEKTOPOB. Pa3iiokeHHWe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. 5 OK 01, OK 03,
VYron mexny KoopauHaTtel BekTOpa, CKalsipHOE NPOW3BEIACHHWE BEKTOPOB B KOOPJMHATAX, YIOJ MEXIY BEKTOPAMH, YroJ MEXIy OK 04, OK 07
BEKTOPaMH. MPSMON M MJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSAMHU. YpaBHEHHUE TIOCKOCTH. [ €OMETpUYECKUN CMBICT OMpeAeTUTeNs
CxkansipHoe 2x2
NIPOU3BEICHUE 1 JleWicTBHs C BEKTOpaMu 2
BEKTOPOB 2 CxajsipHOE MPOU3BEACHUE BEKTOPOB. 2
3 YpaBHeHHE MIOCKOCTH. 1
[IpodeccrnoHaTbHO — OPHCHTUPOBAHHOE COJICPYKAHHE 4
1 Brrurciienne paccTOsIHAN ¥ IUIOIIAAeH Ha TUIOCKOCTH. 2
2 KonmuecTBeHHBIE PacUEThI. 2
JlaGopatopHble paboThI HE TIPEJYCMOTPEHO
[IpakTHdeckue 3aHATHS HE TPETyCMOTPEHO
KonTtponpHEIe paboTh
1 | KoopaAMHAThl U BEKTODBI B IIPOCTPAHCTRE. 2
CamocrosTenbHas padoTa 00ydarImmxcs HE MTPEAYCMOTPEHO
Paznen 5. KommiekcHbIe Yncia.
Tema 5.1 Copepxanue yaeOHOro Marepuaia
Kommnekcnsle uncna | ITorstie KOMIUIEKCHOTO uucia. CONpsIKEHHbIE KOMIUICKCHBIC YHCIIA, MOAYJIb M apryMEHT KOMIUICKCHOTO YHCIIA.
dopma 3aMmucu KOMITIEKCHOTO Yrcia (TeoMeTpruecKkas, TPUrOHOMeTprudecKas, anredpandeckas). ApudmMernieckue 6
JNCHCTBUSL C KOMIUICKCHBIMH YHCIIAaMH. BEITIONHEHHE pacdyeToB C IMOMOIIBI0 KOMIUIEKCHBIX dHcel. [Ipumepbr
HCTIOJIb30BaHUsI KOMIUIEKCHBIX YHCEI. OK 01, OK 02,
1 TToHATHE KOMIUIEKCHOTO YHUCTA. 2 OK 03,
2 Apudmernueckue NeHCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMHU. 2 OK 04, OK 05
3 BrinosiHeHue pacyeToB ¢ TOMOUIbIO KOMIJIEKCHBIX YHCEJL. 2 OK 07
JlabopaTopHbie paboTHI HE MPETyCMOTPEHO
[IpakTHYeCKHE 3aHATHS HE TIPEYCMOTPEHO
KoHTposubHbIe paboThI HE IPelyCMOTPEHO
CamocrosTenpHas paboTa 00yJaromuxcs HE MPEIYyCMOTPEHO
Paznea 6. IlpousBoanas u nepBoodpazHasi GyHKIMH
Tema 6.1 Copepxanne yaeOHOTo MaTepuaia OK 01, OK 02,
ITonstue OrnpeniesieHHEe YUCIOBOM MOCIEI0BATEILHOCTH U CIOCOOBI ee 3afaHusi. CBOMCTBA YMCIIOBBIX IMOCIEAOBATEIHHOCTEH. 13 OK 03, OK 04,
MIPOU3BOJTHOM. OnpezencHre mpejeia Mmocie0BaTeIbHOCTH. BrluncieHne mpeaenoB nocieaoBatenpHocTei. [Ipenen @yHknum Ha OK 05,
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DopMyIIBI ¥ IPaBHIIA

oceckoneunoctH. IIpenen ¢pynkuun B Touke. [Ipupamienue aprymenTa. [Ipupainenre ¢GyHKIuU. 3agaduu, TPUBOISIINC K

G epeHIPOBaHUs | MOHATHIO OPOM3BOAHOM. OmnpeieneHue MPOU3BOMHOW.  AJITOPUTM  OTBICKAHUS — MPOU3BONHOU.  DopMyisl
mupdpepernmpoanus. I[lpaBuna  muddepennupoBanus.  OmnpeneneHue  CIOKHOH — GyHKIuH. [Ipowm3BomHas
TpUroHoMeTpruueckuX GyHkiui. ITpon3BogHas CIOKHOMN () YHKIIHH.
1 OnpeiesicHUE YHUCIOBOU TOCIIEOBATSILHOCTH U CIIOCOOBI €€ 3aIaHus. 1
2 OnpeencHue IPOU3BOAHON. AJITOPUTM HAXO0XKJICHHSI TPOU3BOTHOM. 1
3 Dopmyael quddepeHIMPOBAHUSL. 1
4 TIpaBuna quddepeHIupoBaHus 2
5 [Ipon3BOIHBIC TPUTOHOMETPHUCCKUX (DYHKIIUH. 2
6 [Ipou3BoiHAs TOKA3aTEILHOM, JIorapu(hMUUCCKON U CTECHHOM () YHKIIHH. 2
7 [Tpow3BoHAs CIOXKHON (HYHKITUH. 2
8 BrIunciieHrne mpor3BOJHBIX 2
JlabopaTopHbie paboThI HE TPEJyCMOTPEHO
[IpakTHyeckue 3aHATHS HE MPETyCMOTPEHO
KonTtposnpHbIe paboTh HE TIPETyCMOTPEHO
CamocrosrenpHas paboTa 00ydJaromuxcs HE TIPETyCMOTPEHO
Tema 6.2 Copepxanne yueOHOr0 MaTepuaia
[TonsTue o Ionustue wuempepsiBHOW (GyHkimu. CBoiicTBa HempepbiBHOW (yHKIMH. CBS3b MEXKAY HEMPEPHIBHOCTRIO U 3
HETIPEPBIBHOCTH JudhepeHIupyeMocThi0 DYHKIUH B TOUKE. AJITOPUTM PElICHHS HEPABEHCTB METOJIOM MHTEPBAJIOB.
¢bysknn. Meton 1 Tlonstre HenpepbiBHOH GyHKIMKH. CBONCTBA HENPEPHIBHOM (PYHKIUH. 1

HHTEPBAJIOB 2 AJNTOpUTM pellieHus] HEPaBEHCTB METOJIOM MHTEPBAJIOB 2
JlabopaTopHbie paboThI HE MMPETYCMOTPECHO
[IpakTryeckue 3aHATHS HE TIPETyCMOTPEHO
KonTtponpHbIe paboTh HE TIPETyCMOTPEHO
CamocrosTenbHas paboTa 00yUaroIuXCs HE MMPETYCMOTPECHO

Tema 6.3 Copepxanrie yueObHOro MaTepraia

T'eomeTpuueckuii u

I'eomeTpraecKuii CMBICIT IPOU3BOTHON (QYHKIIUU — YTIIOBOH KOO (GOUIIMEHT KacaTeIbHOH K rpaduKy HYHKIIHMH B TOYKE.

(bu3HYECKUi CMBICIT YpaBHeHHe KacaTenbHOH K TpaduKy GyHKIMHA. AJITOPUTM COCTAaBJICHUS ypaBHEHHS KacaTeIbHOM K rpaguky QyHKIUH 5
MIPOU3BOTHOM y=f(X). ®usnueckuii (MeXaHMYECKHUi1) CMBICII IPOU3BOHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)
1 T'eoMeTpHYeCKHA CMBICT IPOU3BOAHON (DYHKITHH. 2
2 YpaBHeHHE KacaTeJbHOM K rpaduKy QyHKIHH. 1
3 Du3HUECKUil CMBICT IPOU3BOIHON 2
JlaGopatopHble paboThI HE TIPEJYCMOTPEHO
[IpakTHdeckue 3aHATHS
[podeccrnoHaTbHO — OPHCHTUPOBAHHOE COJICPIKAHHE 1
1 | ®usuueckuii cMbICI NPOU3BOAHON B IPOPECCHOHANIBHBIX 3a1a49ax 1
KoHTposibHBIE paboThI HE [PeJyCMOTPEHO
CamocrosTenbHast paboTa 00ydJaronmxcst HE IIPEAYCMOTPEHO
Tema 6.4 Conepxanue y4eOHOTO MaTepuasia
MOHOTOHHOCTb Bozpacranme n yOsIBaHUE (DYHKITHH, COOTBETCTBHE BO3pACTAaHUS W yOBIBaHWS (YHKIWH 3HAKy MPOU3BOIHON. 3amadun 6
¢ynknun. Touku HA MAKCUMYM M MHHUMYM. AJITOPUTM HCClieIoBaHusI (DYHKIIMH U ITOCTPOEHHS ee rpadrka ¢ HOMOIIBIO POU3BOHOM
9KCTPEMYyMA. 1 MoHnoToHHOCTh (yHKIHMH. TOYKH DKCTpeMyMa. 2
HCCHC}IOBgHHe 2 Anroputm uccnenoBanus () yHKIIHA 2
(yHxkumii 1 3 ITocTpoenue rpaduika GYHKIMH ¢ TOMOIIHI0 IPOU3BOIHOM. 2

MOCTPOEHHE IrPaHKOB.

JlabopaTopHbie paboThI

HE TIPEYCMOTPEHO

HpaKTI/I‘lCCKI/Ie 3aHATHUA

HE MPEIYyCMOTPEHO

KonTtposbHbIe paboTh

HE MPEAYCMOTPEHO

CamocrosTenabHas padoTa 00yJarmuxcs

HE MPEIYCMOTPEHO

Tema 6.5
HauGounbiiee u

ConepkaHue yueOHOro MaTepuaia

HaXO)K}_'LeHI/Ie HaKOOJIBIIEr0 H HAUMEHBIIEr0 3HAUCHU I (byHKHHﬁ, IOCTPOCHUC Fpad)I/IKOB C MCIIOJIb30BAHHUCM allriapara

2

OK 06, OK 07
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HAaMMCHBIICC 3HAYCHUA

MaTCMaTHYCCKOT'O aHaJIM3a

GbyHKIHUN 1 | HaxoxneHue HauOOBIIEr0 ¥ HAMMEHBIIETO 3HAYeHUH (YHKIMI, TOCTpoeHne Tpa(uKoB. 2
JlabopaTopHbie paboThI HE IPelyCMOTPEHO
IIpaKkTH4yecKHe 3aHATHS HE MPEIYCMOTPEHO
KonTposbHbIe paboTh HE MPEITYCMOTPEHO
CamocrosTenbHas paboTa 00yJaroIuxCs HE MPETYCMOTPECHO
Tema 6.6 Coniepkanue ydeOHOTO MaTepuaa 2
Haxoxnenue HaunmeHbliiee 1 HaubouIblee 3HaueHHe () YHKIMU
ONTUMAJILHOTO 1 [ 3amaum Ha HaXOXkJIeHHE HAMOOIBIINX ¥ HAMMEHBIINX 3HAYECHUH BETHYUH 2
pe3yIbTaTa € IIOMOMIBIO [IpakTHueckue 3aHsATUS
NMpOU3BOIHOU B IIpodeccroHaIbHO — OPUEHTUPOBAHHOE COJICPKAHUE 2
NPAKTUICCKUX 3aaq9ax | 1 IIpyMepbl WCIIOIB30BAHMSA IMPOM3BOAHON [UIS HAXOXKACHUS ONTHMAIBHOTO pEIICHHS B 3amadax I10 2
CICIHUATBHOCTH
KoHTposbHbIe paboThI 2
1 [ Hpoussoanas (pyHKIMH 2

CamocTosTenpHast padoTa 00yJaronmxcs

HE IIPETyCMOTPEHO

Py0ekHblii KOHTPOJIb

Pazges 5. MHOrorpaHHUKH M TeJia BpalleHUsl

Tema 7.1 Copepxanrie yueOGHOr0 MaTepuaia
MHororpaHHUKH [onsarue mpusmel. Ee ocHOBanus m OOkoBBIe rpaHu. Bricota mpmsmel. [IpsMas u HakimoHHas mpu3ma. [IpaBmibHas
npusMma. Ee ceuenme. Ilapammenenwumesn, CBOHCTBA NpSIMOYrOJbHOTO TMapajeienumnena, ky6. Cedenune Kyoda, 2
napavienenunena. [lupamuaa u ee snemenTsl. Ceuenne nupamuiabl. [IpaBunbHas nupaMuaa. YcedeHHash MUpaMuja.
[Tnomans GOKOBOM U IOJIHOM MTOBEPXHOCTH MPHU3MBI, TNPAMUIBL.
1 Ceuenne Ky0a, mapajuielenumena 1
2 VYceuénnas nupamua. 1
IIpodeccrnoHaIbHO — OPUEHTHPOBAHHOE COJICPIKAHUE 6
1 [pmma. [IpsMast 1 HAKITOHHAS IPHU3MA. 2
2 [Mapamnenenunes. CBoicTBa MPSIMOYTOJIBHOTO Napauienenunena. Kyo. 2
3 [Tupamuja u e€ anemenTsl. [IpaBuiibHast nupaMuaa. 2
JlaGopatopHble paboThI HE TIPEJYCMOTPEHO
[IpakTHyeckue 3aHATHS 2
1 | Peulenue 3a1a4 Ha BHIYMCIEHUE MIIOMANU IOBEPXHOCTH IIPH3MBI, THPAMHUIBL. 2
[IpodeccroHaIbHO — OPUCHTHPOBAHHOE COJICPYKAHKE 2
1 | PaboTa 1o co3qaHu0 06BEMHBIX MOJIeel MHOTOTPaHHHKOB. 2
KonTtponpHEIe paboTh HE TPETyCMOTPEHO
CamocrosTenbHas padoTa 00yJaromuxcs HE IPeJlyCMOTPEHO
Tema 7.2 Cojnepkanue yueOHOro MaTepuaia
CummeTpus B KyOe, CuMMeTpHsl OTHOCUTENILHO TOYKH, TPSIMOH, IIockocTH. CUMMeTpusi B KyOe, mapajuiesienumene, npu3Me, mupamMuje. 4
napajuielieuIee, CumMeTpusi B IPUPOJE, APXUTEKTYPEe, TEXHHUKE, B OBITY.
pu3Me, 1 TToHsITHE O CHMMETPHH B TPOCTPAHCTBE 2
UpaMuze. 2 Cummetpust B KyOe, mapajuiefienuneie, mpu3Me, TUpaMu/Ie. 2
[IpodeccrnoHaTbHO — OPUCHTUPOBAHHOE COJICPIKAHHE 2
1 | Cummerpus B IpUPOJIE, ApXUTEKTYPE, TEXHUKE, B OLITY. 2
JlabopaTopHbie paboTHI HE MPETyCMOTPEHO
[IpakTHYeCKHE 3aHATHS HE TIPEYCMOTPEHO
KonTtposbHbIe paboThl HE MPEITYyCMOTPEHO
CamocrosTenbHasi padoTa 00yJarommxcs HE NPelyCMOTPEHO
Tema 7.3 Cozeprkanne y4eOHOrO MaTepuaia 2
IIpaBunsHBIE [onsATHE MPaBUIHLHOTO MHOTOTrpaHHUKA. CBOMCTBA NIPaBUILHBIX MHOTOTPAHHHUKOB

MHOTOIrpaHHUKH, UX

1 [ IpencrapieHus o NpaBUILHBIX MHOTOTPAHHHKAX

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
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CBOMCTBa JlaGopaTopHbie paboThHI HE MPEAYCMOTPEHO
[IpakTHyeckue 3aHATHS 2
1 [ Pabora 1o co3nanuio 06bEMHBIX MoJieNell NPaBHIbHBIX MHOIOIPAHHUKOB. 2
KonTtpoJbHbIe paboTh HE MPEITYCMOTPCHO
CamocrosTenapHas padoTa 00yJarImuxcs HE MPEAYyCMOTPEHO
Tema 7.4 Conepxanue yuyeOHOTO MaTepuaia

Tena BpamieHus.

Hunmuaap u ero sneMenTsl. Cedenue MunHIpa (TTapauieIbHOS OCHOBAaHUIO U ocH). PasBepTka munuHapa. Konyc u ero
anemenTbl. CedeHue KoHyca (MapajuieibHOE OCHOBAHHIO M MPOXOJSIIee 4Yepe3 BEpIIUHY), KOHHYSCKHE CCUCHUSI.
PasBepTka koHyca. YceueHHBIH KoHyc. Ero oOpasyromas u Beicota. Ceuenue yceueHHoOro konyca. lllap u cdepa.
BsanmMHoe pacmonioxkenue cdepsl U mwiockoctu. CeueHue mapa, cepsl. [ToaHas HOBEpXHOCTb.

1 | YceyeHHsli KOHYC

IIpoheccHOHATBHO — OPUCHTHPOBAHHOE COJICPYKAHKE

LII/IJ'II/IH)I]) u ero coiictra. [lonHas IOBCPXHOCTh MUJIMH/IPA.

2 Konyc u ero cpoiictsa. I1oyiHasi TOBEpXHOCTh KOHYcCA.

3 [Tap u ero yactu. Chepa. YpaBHeHHE chephl.

NIN|IN| O =

JlabopatopHble pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHsITUS

IMpodeccroHanbHO — OPUEHTHPOBAHHOE COJIEPIKAHME

2

1 [ Pabora no co3gaHmo 00BEMHBIX MOAENeH KPYTIIBIX Tell.

2

KoHTponpHast padoTa

HE IIPETyCMOTPEHO

CamocrosTenbHas padoTa 00yJaroIuXCs

HE TPeyCMOTPEHO

Tema 7.5

OO0BeMBI U

IUTOIAaU
MIOBEPXHOCTEH Tell

Coaeprxanue yueOHOrO MaTepuasa

O0BeM MPSIMOYTOJIBHOTO Mapaurenenunena. OobeM Kyba. OObeMbI IPSIMOM IPU3MBI U HHIHHAPA. OObEMBI ITMPaMHIBI 6
n Konyca. O0beM m1apa.

1 PerieHue 3a1a4 Ha HAX0XKICHKE TUIONIAIA TOBEPXHOCTH U 00bEMA MHOTOTPAHHUKOB. 2
2 Pemrenue 3a1a4 Ha HAXOKICHHUE MIOMIAAN MIOBEPXHOCTH U 00BhEMA Te BpaIlCHHUSI. 2
3 Beruuciienrne 00beMOB TeJ BPAIICHHSI ITO MOJISIISIM. 2

JlaGopaTopHble paboThI

HE MPEyCMOTPEHO

IIpakTrueckue 3aHsITUS

HE TIPEJyCMOTPEHO

KoHnTponpHast paboTa

HE TIPEJYCMOTPEHO

CamocrosTenbHasi paboTa 00yJarommxcs

HE TPETyCMOTPEHO

Tema 7.6
KombOunamn

MHOI'OI'PpaHHUKOB U TCJI

BpalicHus

Conepxanne ydeOHOTO MaTepHala

KomOuHamuu reomeTpuueckux Tei. Mcmonp3oBaHne KOMOWHAIMA MHOTOTPAaHHMKOB M TEJ BPAIICHUS B MPAKTHKO-
OPUEHTUPOBAHHBIX 33/1a4ax.

1 [ KomM6MHALUM reoMEeTpHUECKHX Tel.

2

JlaGopatopHblie paboThI

HE MPETyCMOTPEHO

IIpakTraeckue 3aHsATHS

1 [ Pemenue 3ayau

[IpodeccroHaIbHO — OPUEHTHPOBAHHOE COJIEPIKAHUE

1 | Hcnons3oBaHue KOMOMHALMI MHOTOIPAHHUKOB M TEJ BPAILICHUs B IPAKTUKO-OPUEHTHPOBAHHbIX 33/1a4ax.

KoHTponpHast paboTa

1 I OO0BeMEI U IIomaau MOBEPXHOCTU MHOT'OI'PaAHHHUKOB M TCJI BpalllCHU A .

NN NN NN

CamocrosTenpHas padoTa 00yJaromuxcs

HE IPelyCMOTPEHO

Pasnen 8. [lepBoodpa3uas GyHKIMHU, €€ IpUMeHEHUE

Tema 8.1
[TepBooOpasuas
¢GbyHKIUN.

IIpaBuna HaxoXICHUS

nepBo0Opa3HBIX

Cojnepkanue yueOHOro MaTepuaia

3aaaqa O BOCCTAHOBJICHHWHU 3aKOHa ABUWXCHHA 110 H3BECTHOMU CKOPOCTH. IlonsTre HUHTEIrpUpOBaAHUA. O3HaKOMIIEHHE C

MOHATUEM HWHTErpaiia M MepBooOpasHoit mns ¢GyHkumu y=f(x). PemieHue 3amad Ha CBs3b NEpBOOOpa3HOW M ee 3
MPOU3BOJHOMN, BBIYUCIICHHEC IEPBOOOpPA3HOM Mg JaHHOW (QyHKOMH. Tabmuua ¢opMya IS  HaXOXKICHHS
nepBooOpa3Hbix. M3yueHue nmpaBuiia BEIYMCICHUS IEPBOOOPA3HOI.

1 [ OsnakomieHHe ¢ OHATUEM MHTErpala M nepBoodpasHoii s Gpynkuuu y=f(x). 1

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

29




2 | Tabmmma hopMyn s HaXOKACHHUS IepBO0OPa3HbIX. M3ydeHNe MpaBMIa BEIYHACICHHS TEPBOOOPA3HOI

2

JlabopaTopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHUA

HE MPEAYCMOTPEHO
2

1 [ HaxoxpmeHue nepBoo6pasHEIX.

2

KonTtponbHbie paboThI

HE MPEITYCMOTPEHO

CamocrosTenbHas paboTa 00yJaroIuxCs

HE MPEJTYCMOTPEHO

Tema 8.2
ITmomane
KPHUBOJIMHEUHOU
Tpaneunn. Popmyna
Herorona — JleiiOunma

Cojaeprkanue yueOHOro Matepuaia

3a1auu, IPUBOAIINE K MOHATHIO OMPEIEIICHHOTO HHTErpaia — O BEIYMCIICHUH TUTOINATH KPUBOJIMHEHHONW TpaIeuy, o

nepeMeleHny Touku. [ToHsTue onpenenéuHoro uurerpana. ['eoMeTpuyecKkuii 1 PU3NUECKHUI CMBICIT OTIPEICICHHOTO 6
uuterpana. ®dopmyna HeioTona— JleiOnuma. Pemenue 3amady Ha NPUMEHEHHME WHTErpajga IS BBIYHCICHHUS

(hM3HYCSCKUX BEJIMIUH M IJIOMIAICH.

1 3agaun, IPUBOISIINE K IOHATUIO OIIPEACICHHOI0 HHTErpaia 1
2 [onstue onpeaenéHHoro uaTerpaia. ['eoMeTpruecKuil U (PU3MUCCKUI CMBICI ONPEICICHHOTO HHTErpaa. 1
3 ®opmyna HetoTona — Jleiibaua. 2
4 Brruuciienue miomaneii Guryp ¢ HoMOIIbIO HHTErpaa. 2

JlabopatopHble pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHsITUS

1 [ Pemenue 3a/1a4 Ha IpUMeHeHMe HHTErpaa Julsl BhIYUCIEHUs (PU3MYECKUX BEJIUYMH H IUIOIIAEH. 2
KoHTponbHBIE pabOThI 2
1 [ IepBoobpa3Has ¥ MHTETpaI. 2

CamocrosTenbHas padoTa 00yJaroIuXCs

HE TPeyCMOTPEHO

Pasnen 9. Crenenu u Ko

Hu. CtenenHast QyHKIUS.

Tema 9.1
CreneHHas
(hyHKIIHSA, €€ CBOWCTRA.
[Ipeobpa3oBanme
BEIPAKEHUH ¢ KOPHAMH
N-oii cTerneHu

Copneprxanne yaeOHOro MaTepHaia

IoHsATHE KOPHS N-Oif CTENCHH W3 ACHCTBUTEIHLHOTO YMcia. OYHKIMH V = VX N MX CBOWCTBAa M Trpaduki. CBOMCTBA 3
KOpHs1 n-o#i creneHu. [IpeoOpa3oBaHue HppaIMOHAIbHBIX BRIPAKCHHIHA

1 [TonsiTrie KOpHsI n-oii cteneHr. CBONCTBA KOPHS N-0i CTENEHH. 1
2 ®dyHKIMK y = VX n MX CBOWCTBA U rpadUKH. 1
3 IIpeoOpa3oBaHrie HPPANMOHAIBHBIX BBIPAXKCHUI 1

JlaGoparopHbie paboThHI

HE TIPEJYCMOTPEHO

IIpakTrueckue 3aHsITUS

HE TIPEJYCMOTPEHO

KontponpHas padora

HE TPETyCMOTPEHO

CamocrosTenbHasi paboTa 00yJarommxcs

HE TPETyCMOTPEHO

Tema 9.2

Conepxanue yueOHOro MaTepuaia

CaolicTBa CTENEHU [oHsATHE CTEIICHHU C PallMOHATIBHBIM MOKa3areaeM. CterneHHbie HYHKIIMH, UX CBOWCTBA M rpaduKU 2 OK 01. OK 02
C PALMOHAJIBHEIM U 1 [loHsATHE CTENCHH C PaIlMOHATBHBIM ITOKa3aTeIIeM. 1 OK 03. OK 04
JIEUCTBUTEIILHBIM 2 CreneHHbIe ()YHKIIMU, UX CBOICTBA U rpaduKu 1 OK 05.
[TOKa3aTeIAMHI JlaGopatopHble paboThI HE TIPEYCMOTPEHO OK 06 OI’< 07
[TpakTudeckue 3aHsATHI HE TIPEYCMOTPEHO ’
KontponpHas pabora HE IPeJlyCMOTPEHO
CamocrosTenbHas padoTa 00yJaromuxcs HE IPelyCMOTPEHO
Tema 9.3 Conepkanue yueOHOro MaTepuaia
Pewenue PaBHOCMIIBHOCTD WPpPALIMOHANIBHBIX ypaBHEHUH. MeToabl MX pelleHus. PernieHue uppanuoHalbHBIX YpPaBHEHHH U
HUPPaLMOHATBHBIX HEpaBEeHCTB
YPaBHEHUH 1 1 Merobl pelieHNs HpPaluOHAJIBHBIX YPaBHEHUN 1
HCPaBCHCTB. 2 Penienne vuppairoHaibHbIX YPaBHEHUH. 1
JlabopaTopHbie paboThI HE IPeJlyCMOTPEHO
[IpakTuueckue 3aHsITHs 1
1 [ Pemenue uppannoHaabHEIX HEPABEHCTB 1
KonTponsHast pabora 2
1 [ Peuenue HppalMoHANbHBIX YPaBHEHHH 1 HEPABEHCTB 2
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| CamocTosiTenrbHAs paboTa 00YIAIOIIHXCS

| He mpemycMOTpeHO |

Paznen 10. Iloka3aTtenbHas GyHKIUS

Tema 10.1
ITokazaTenpHas
Pynxuus,
€e CBOMCTBA

Copepxanrie yueOHOro Marepuaia

CrenieHb C MPOW3BOJIBHBIM JACHCTBUTEIBHBIM IMOKazaTeaeM. OmnpeenacHue MoKa3aTeabHON (DYHKIMH, ¢e CBOMCTBA U 2
rpaduk. 3HAKOMCTBO C INPUMEHECHHEM IIOKa3aTelibHOW (yHKImMH. PerreHne IMOKa3aTeNbHBIX  yPaBHEHUI
(YHKIIMOHATBHO-TPahUIECKAM METOJIOM.

1 ITokaszarenpHas QYHKITHS, €€ CBOMCTBA. 1
2 Perienne noka3aTelbHBIX YPaBHEHHH (YHKIIMOHAIBHO-TPAQUUIESCKUM METOIOM. 1

JlaGopaTopHbie pabOThI

HE MPEJTYCMOTPEHO

HpaKTI/I‘{eCKI/Ie 3aHATHA

HE IPEJYCMOTPEHO

KoHTponpHast padoTa

HE MPEAYCMOTPEHO

CamocrosTenapHas padoTa 00yJarImmxcs

HE MPEITYCMOTPEHO

Tema 10.2 Conepxanue yuyeOHOTO MaTepuaia K 01. OK 02
[NokazaTenbHbIe PemieHne moka3aTeibHBIX YPaBHECHHI METOJOM ypaBHHBAaHHUS MOKa3aTelci, MECTOMOM BBEICHHS HOBOW IEPEMEHHOM, 6 81( 83’ 81( 8 X
YpaBHCHHSA d)YHKLII/IOI-EaJ'IBHO-Fpa(bI/I‘IeCKI/IM MeTozoM. PerreHne mokas3aTelbHBIX HEPABCHCTB. PelieHWMe CHCTEM IOKa3aTelIbHBIX OK05.
Y HEpaBEHCTBA YpaBHEHHUIA. OK 06, OK 07
1 IToka3aTesbHbIE YPABHEHHUSL. 1 ’
2 Pemenne nokaszateabHBIX YPaBHEHHH ClIOCOOOM YpaBHUBAaHHMS MTOKa3aTesei 1
3 Pemenne ypaBHeHHH criocoO0M BBeJICHHSI HOBOH MepeMeHHOH, () YHKIIMOHAIHHO -TPaQHIECKIM METOIOM. 1
4 Tloka3aTeabHBIC HEPABCHCTBA. 1
5 PelieHne nokazaTeabHbIX HEPABEHCTB. 1
6 PeluieHne cucteM noka3areabHbIX YPaBHEHUM. 1
JlabopaTopHbIie pabOTHI HE TIPETyCMOTPEHO
[IpakTryeckue 3aHATHS HE TIPETyCMOTPEHO
KontposbHas pabora
1 | TokasaTenbHble YPABHEHUS M HEPABEHCTBA 2
CamocrosTenbHasi paboTa 00yJarommxcs HE TPETyCMOTPEHO
Paznen 11. Jlorapudgmsbl. Jlorapupmudeckas GpyHKuus
Tema 11.1 Conepxanue yueOHOro MaTepuaia
Jlorapudwm gmcna. Jlorapudm uwncna. JecaTHuHBIA W HaTypanbHbIA Jorapudmel, uucio e. CpoiictBa norapudmon. Omeparus 3
CaoiicTBa jorapuMoB | gorapupMUpPOBAHHS.
Jlorapudm yucna. CoiicTBa jorapugpmos. 1
2 Iepexoj1 K HOBOMY OCHOBAHHIO 1
3 [IpeoOpa3zoBanve JorapuGMUUCSCKUX BRIPOKCHUN 1
JlabopaTopHbIie paboTHI HE TPETyCMOTPEHO
[IpakTuueckue 3aHATHU 1
1 | Pemenue 3amau 1
KoHTposbHbIe paboThHI He PEYCMOTPEHO | - 1 i 02
CamocrosTenbHasi padoTa 00yJarommxcs HE PENYCMOTPEHO | yu- 02" e 04
Tema 11.2 Copepxanrie yaeOHOTO MaTepuaia 1 OK 05. OK 07
Jlorapudmudeckast Jlorapudmudeckasi QyHKIHS U €€ CBOWCTBA. ’
¢ynkius, ee coiictsa. | 1 | Jlorapupmuueckas GpyHKuus, €€ rpad KU M CBOKCTBA. 1
JlabopaTopHbie paboTHI HE TPEYCMOTPEHO
[IpakTrueckue 3aHsATHsS
1 [ Hocrtpoenue rpadukoBs jorapuhMuueckux QyHKIHH. 1
KonTtposbHbIe paboThl HE MPEITYyCMOTPEHO
CamocrosTenbHasi padoTa 00yJarommxcs HE IIPEAYCMOTPEHO
Tema 11.3 Copepxanne yaeOHOTo MaTrepuaia
Jlorapudmmaeckue [lonsatue morapudmmdeckoro ypaBHeHHs. Omneparys TOTCHIIMPOBAHUSA. TpH OCHOBHBIX METOJA PEIICHUS 5
YpaBHEHUSI, Jorapu(MHYCCKUX YpPaBHCHUH: (YHKIIMOHAILHO-TPAUICCKUN, METOJ TMOTCHIMPOBAHUS, METOJl BBCICHUS HOBOU
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HEepaBeHCTBA

nepeMeHHoi. JlorapudmMuyeckre HepaBEHCTBA. PaBHOCHMIBHOCTH

HOFapI/Iq)MI/I‘leCKI/IX y‘paBHCHI/Iﬁ 1 HCPAaBCHCTB.

ANTOpUTM peImIeHUsST CHCTEMBl ypaBHCHHH.

Jlorapudmuyeckre ypaBHCHUSI.

Croco0slI penieHus JorapuhMHIESCKUX YPaBHECHHMN.

Jlorapudmuueckre HepaBeHCTBA.

2
3
4 Crioco0blI pernieHus J0rapuMUICCKIX HEPABEHCTR.
5 AJITOPUTM pEUICHHUS CHCTEMbl YPaBHCHUI.

e

JlabopatopHbie paboThHI

IIpakTraeckue 3aHATHS

HE MPEITYCMOTPEHO
2

1 Penienue norapudMUUECKUX YPaBHCHHUH.

1

2 Pemienue orapuMUUECKUX HEPABEHCTB.

1

KonTtponbHble paboThHI

HE MPEITYCMOTPEHO

CamocrosTenapHas paboTa 00yJarImuxcs

HE MPEIYCMOTPEHO

Tema 11.4
Jlorapudmsr B
MPUPOJIE U TEXHUKE

Copepxanrie yueOHOro MaTepuaia

[Ipumenenue sorapudma. Jlorapudpmuyeckas crupaib B npupoje. E¢ MaTemMaTHuecKue CBOMCTBA

[IpodeccroHAIEHO — OPUEHTHPOBAHHOE COJICPIKAHNE

2

1 | JlorapudMudeckas cnupasb B IPHPOJIE.

2

JlaGopatopHbie paboThI

HE TIPeJyCMOTPEHO

IIpakTrueckue 3aHATUSA

HE NPEeyCMOTPEHO

KonTponbHbIe paboThI

2

1 | Jlorapudmuyeckue ypaBHEHHs ¥ HEPABEHCTBA

2

CamocrosTenbHasi paboTa 00yJaromuxcs

HE TPETyCMOTPEHO

Py0ekHblii KOHTPOJIb

Paszgen 12. Muo:kecTBa.

JJjieMeHThbI Teopuu rpados

Tema 12.1 Conepxanue yueOHOro MaTepuaia
MHuoxecTBa [onsarue MHOXKecTBa. [logMHOKecTBO. Orrepanuu ¢ MHOKeCTBaMH. PereHre npukiaaaex 3aqad. OMucanne pearbHbIX 1
CUTYAIIMiA C TIOMOIIBIO MHOXKECTB.
1 | Toustre MHOXkecTBa. TogMHO%kecTBO. Onepali ¢ MHOKECTBAMM. 1
JlaGopatopHble paboThI HE TIPEJYCMOTPEHO
[IpakTryeckue 3aHATHS
[podeccrnoHaTbHO — OPHCHTUPOBAHHOE COJICPYKAHHE 2
1 [ Pemenue npuKJIagHBIX 331a4. 2
KoHTposbHbIE paboThI HE MIPEeAYCMOTPEHO OK 01, OK 02,
CamocrosTenbHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO OK 03, OK 04,
Tema 12.2 Copepxanue yaeOHOro MaTepuala 2 OK 05, OK 07
I'padsr [ounsarue rpada. Cesa3ublid rpad, aepeBo, nuki rpad Ha mwiockocTH. [lpuMeHeHne rpad)oB K pEICHHIO 3a/1ay.
1 [ Houstue rpada. 1
2 [Ipumenenre rpadoB K PEIICHUIO 3a/1a4. 1
JlabopaTopHbie paboTHI HE TPEITYyCMOTPEHO
[IpakTryeckue 3aHATHS HE TPETyCMOTPEHO
KonTtpoabHbIe paboTh
1 | MuoxecTBa, rpadbl 1 MX NPUMEHEHHE. 2
CamocTosTenpHasi paboTa 00ydaronmxcs HE TIPEYCMOTPEHO
Paznea 13. Dy1ieMeHThI KOMOMHATOPUKH, CTATHCTHKH M TEOPUHU BEPOSITHOCTEH
Tema 13.1 Conepxanne yuyeOHOTO MaTepuaa 2
OCHOBHBIE TIOHATHS [epecTaHOBKH, pa3MEIEHHUS], COUCTAHUSI. OK 01, OK 02,
KOMOUHATOPHKH 1 OcHOBHBIE IOHATHS KOMOHUHATOPHKH. 1 OK 03, OK 04,
2 3aaun Ha MOJCYUCT YKCIia pa3MEICHHH, IIEPECTAHOBOK, COUCTAHUM. 1 OK 05, OK 07

JlabopaTopHsle paboThI

HE IPEIYCMOTPEHO
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IIpakTrueckue 3aHsATUS

HE MPEAYCMOTPEHO

KonTtponbHbie pabOThHI

HE MPEITYCMOTPEHO

CamocrosTenbHasi padoTa 00yJarommxcs

HE MPEAYCMOTPEHO

Tema 13.2 Conepxanue ydeOHOTO MaTepuaa
CoOniTHE, COBMECTHBIE W HECOBMECTHBIC COOBITHSA. TeopeMBl O BEpOSTHOCTH CYMMBI COOBITHH. YCIIOBHas BEPOSTHOCTb. 2
BEPOATHOCTb COOBITHSA. | 3aBUCHUMBIC U HE3aBUCHMbIE COOBITHs. TeopeMbl O BEPOSTHOCTH HpOM3BeneHHs coObiTuil. OTHOCUTENbHAS YacTOTa
CrnoxeHue u COOBITHS, CBOWCTBO ee ycTounBOCTH. CTaTHCTHUECKOE OnpeielieHre BeposiTHOCTH. OlleHKa BEpOSITHOCTH COOBITHSL.
YMHOXCHUE 1 | CoGbitHe, BeposSTHOCTH COOBITHSI. 3aBUCHMbIC M HE3aBUCHMBIE COOBITHSL. 1
BEpOATHOCTCH. 2 | TeopeMbI 0 BEpOATHOCTH CYMMBI H TIPON3BEICHHS COOBITHIA. 1
ITpodeccronanbHO — OPHEHTUPOBAHHOE COJICPIKAHHE 2
1 | BeposTHOCTB B ITpodhecCHOHANBHBIX 3aa4ax. 2
JlabopaTopHbIie pabOTHI HE MPENYCMOTPEHO
[TpakTHyeckue 3aHATHS HE MIPEAYCMOTPEHO
KoHTponbHEIE paboThI HE IIPEAYCMOTPEHO
CamocrosTenpHas padboTa 00yJaromxcst HE IIPEAYCMOTPEHO
Tema 13.3 Cogepxanue yueOHOro MaTepuana
Huckpernas Bunsl cnyuaitnbix BenmmduH. OmpeeneHue MUCKPETHON ClIydailHO#W BENMYHMHBI. 3aKOH PACIpPENCNICHUs THCKPETHOM 2
CﬂyanHiﬂ BCIMIHHE, Cly4ailHOU Belnn4uHbl. E€ UNCIOBBIC XapAKTEPUCTUKH.
pac?[z;)egllé;eelmﬂ 1 Bunp! ciyyaiiaeix BenuuuH. OnpeeneHie JUCKPETHOH ciaydaiiHON BeIUIHUHBL. 1
2 3aKoH pacnpeieNieHus] AUCKPETHOM ciyyaitHOM BennunHbl. Ee 4ncaoBbie XapaKTepUCTUKH. 1
JlabopaTopHsle paboThI He MPeIyCMOTPEHO
IIpakTrueckue 3aHsATUSA 1
1 | Pemenue 3anau. 1
KoHTponbHbIE pabOThHI HE MPEeTYCMOTPEHO
CamocTosTenpHasi paboTa 00ydaronmxcs HE TIPEJyCMOTPEHO
Tema 13.4 Cognepxanne yae6HOTO MaTepuana
3anaqu . Bapuanmonnstit psn. [loauron gactor u rucrorpamma. CTaTUCTHUSCKHE XapaKTEPUCTHKY psijja HAOMI0JaeMbIX JaHHbIX. 2
MaTeMaTHICCKON [lepBuunas oOpaboTka craTHCTHYEeCKMX JAaHHbIX. ['paduueckoe wux mnpeacraBieHue. HaxokaeHue cpemHHX
CTATHCTHEH. XapaKTePUCTHK, HAOII0JaeMBbIX JaHHBIX.
1 [lepBuuHast 00pabOTKa CTATHCTHYECKUX JIAHHBIX. 1
2 YucnoBble XapaKTepUCTHKH (cpegHee apu(MeTHIeCcKoe, MeInaHa, pa3Max, JUCIepCHs). 1
[TpodeccronanbHO — OPUEHTHPOBAHHOE COJICPIKAHHE 6
1 Pabota c Tabimnamu, rpadukamu, TMarpaMMamH. 2
2 3a1aun MaTeMaTHYeCcKOi CTATUCTHKH I10 CIIEIHAIbHOCTH 2
3 Perienne npakTHUECKHX 3a1a4 C IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB. 2

JlabopaTopHsle paboThI

HE MIPEAyCMOTPEHO

HpaKTH‘lCCKHe 3aHATHUA

HE MIPEAyCMOTPEHO

KoHTposnbHbIe paboThl

2

1 | KombunaTtopuka. Beruncienue BeposiTHOCTEH.

2

CamocrostenbHas paboTa 00ydaronmxcst

HE MIPEAyCMOTPEHO

Pasnen 14. YpaBHeHUs] U HEPABEHCTBA

Tema 14.1
PaBHOCHMIBHOCTB
YpaBHEHUI U
HEPaBEHCTB.

Copepxanrie yaeOHOT0 MaTepuaia

PaBHOCHIBHOCTE ypaBHeHHH W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOpPEMBI PAaBHOCHIBHBIX IMEPEXOdax B
YpaBHEHISIX W HepaBeHcTBaxX. OOIIme MeTOmbl pPEelIeHHs ypaBHEHHI: IEpexXo] OT PaBeHCTBA (PYHKIMI K paBEHCTBY
apTryMEHTOB JUIsI MOHOTOHHBIX (DYHKIMH, METOJ] pa3JI0KEeHUsI Ha MHOXKHTENH, METOJT BBEICHHUS HOBOH

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
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OO01re METOIbI

MIepeMEeHHOH, PYHKIIMOHATBHO-TpadhUIECKUI METO.

peticHus 1 PaBHOCHMIILHOCTL YPaBHEHHMI 1 HEPABEHCTB. 1
2 O61Ime METOBI PEIECHNS 1
JlabopaTopHbIie pabOTHI HE MPETyCMOTPEHO
I[TpaKkTU4eCcKue 3aHATUS HE MPELYCMOTPEHO
KoHTposbHbIE paGoThI HE MPELYCMOTPEHO
CamocrosrenbHasi paboTa 00ydJaromuxcs HE MPETYCMOTPEHO
Tema 14.2 Conepkanne yIe6HOT0 MaTepHana

I'paduueckuit MeTo

OOmume MeTompl pEIIeHWs HEPaBEHCTB: IEPeXoJ OT CpPaBHEHUs 3HAueHWH (YHKIMH K CpPaBHEHUIO 3HAYCHHH

pemggg;BZ%ﬁeHHH’ apryMeHTOB Ad MOHOTOHHBIX GbyHKUML, METOA WHTEpBalOB, (YHKIHOHAIBHO-Tpaduueckuii Mero. ['paduyeckuii 2
METO/I PEIICHHUsI yPAaBHEHHI 1 HEPaBCHCTB.
1 OOGI1re METOTBI PELICHHS] HEPABEHCTB 1
2 I'padmueckuii MeTOJ| pelieH!s ypaBHEHHH 1 HEPaBEHCTB. 1
JlabopaTopHsle paboThI He MPeTyCMOTPEHO
IpakTHyYecKne 3aHATHS HE MPeTyCMOTPEHO
KoHTposibHBIE pabOThI HE MPeTyCMOTPEHO
CamocrosTenbHas padoTa 00yJaroIuXCs HE MPEyCMOTPECHO
Tema 14.3 Cozepskanue y4eOHOro MaTepuana
YpasHeuns u Omnpenenenne Moayis. PackpeiTue MOAyJst IO ompefeneHuio. IIpocTeiimue ypaBHEHHS] U HEPABEHCTBA C MOYJICM. 2
Hg&?;;{;gﬁa HpI/IMeHCHI/Ie E)aBHOCI/IJ'IbHI)IX TIEPEXO0J0B B ONPCACIICHHBIX TUIIAX ypaBHeHI/Iﬁ 1 HCPABCHCTB C MOJIYJICM.
1 IIpocreiilye ypaBHEHUS C MOLYJIEM. 1
2 [IpocTeiiirie HepaBeHCTBA C MOYJIEM. 1
JlabopaTopHbie pabOTHI HE TIPEJyCMOTPEHO
IpakTHYeCKHe 3aHATHS HE MPeTyCMOTPEHO
KonTtpossHbIe paboThI HE TIPEJyCMOTPEHO
CamocTosTenpHast paboTa 00ydaronmxcs HE TPeyCMOTPEHO
Tema 14.4 Cozepskanre y4eOHOro Marepuana 5
YpapHenus 1 3HAKOMCTBO ¢ mapaMeTpoM. [IpocTeliinme ypaBHEHNS U HEPABEHCTBA C MAPAMETPOM
HepaBeHeTsa 1 IIpocreiilye ypaBHEHUS C IApaMETPOM 1
C mapaMeTpamu =
2 I[Mpocreiinme HEPABEHCTBA C TAPAMETPOM. 1

JlaGopatopHbie paboThI

HE MPEeTyCMOTPEHO

IIpakTHueckue 3aHsATUS

HE MPEeTyCMOTPEHO

KonTtpomsHbie paboThl

HE MPEeTyCMOTPEHO

CamocrosrenbHas paboTa 00ydJaromuxcs

HE MPEeIyCMOTPEHO

Tema 14.5
CocrasiieHue 1
petnieHue
podecCHOHATBHBIX
3a7a4

C IOMOIIbIO YPaBHEHUH

Copepxanre yaeOHOTo MaTepuaia

Perrenne TeKCTOBBIX 33124 MPO(ECCHOHATBHOTO COAECPIKaHUSI.

ITpodeccrnoHaIbHO — OPUEHTHPOBAHHOE COJIEPIKaHNE 5
1 Cocrapienne mpohecCHOHATBHBIX 3324 C TOMOMIBIO YPaBHEHHIA 2
2 Pemrenue TeKCTOBBIX 3a/1a4 MPOPECCHOHATLHOTO COJIEPIKaHUSI. 2
3 Pemenue 3aaa4 MHOBBINIEHHON CI0KHOCTHU 1

JlaGopatopHbie paboThI

HE MPEAYCMOTPEHO

IIpakTrueckue 3aHsATHS

HE MPEAYCMOTPEHO

KoHTponbHbIE paboThI

HE MPEAYCMOTPEHO
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CamocrosrenpHas paboTa 00ydJaroMmuxcs

HE MPEAYCMOTPEHO

Tema 14.6
Pemenue 3amau.
YpaBuenus
Y HEpaBEHCTBA

Copepxanrie yaeOHOTo MaTepuaa

O01ie METO Bl pelIeHHs] YpaBHEHIH. Y paBHCHHS M HEPABEHCTBA C MOAYJIEM H C ITapaMeTpaMH.

1

1 | Pemienue ypaBHEHMI U HEPABEHCTB.

1

JlabopaTopHbIie pabOTHI

HE IPEeIyCMOTPEHO

[IpakTuueckue 3aHsATH

HE IPEeIyCMOTPEHO

KonTtpomnsHbIe paboThl

HE IPEeIyCMOTPEHO

CamocrosrenbHasi paboTa 00ydJaromuxcs

HE IPEeIyCMOTPEHO

Koncynbranuu Copneprxkanne yaeOHOro MaTepuaia 6
1 Perenve ypaBHEHHUIH 2
2 Perienne HEPABEHCTB 2
3 Pemenne npakTHYeCcKUX 3a1a4 2
IIpomexyTouHas arrecrauus - JIuddepenunpoBaHnblii 3auer HE NIPESYCMOTPEHO
ITpomexyTOUuHas aTTecTanus - JK3aMeH 6
Bcero: 268
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAIbHO-TEXHUYECKOMY 00ecnedeHn 1o
Peanuzanus ydeOHON aucuuIuiiHbBl TpeOyeT Hamuuus ydeOHOro kabunera «MaremaTtuka c
METOJIUKOM TIPETIOIaBaHuUs»

O06opynoBaHue yueOHOro KabuHeTa:

- MOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUarOIINXCS;
- pabouee MecCTO MpenogaBaTes;

- IEMOHCTPalMOHHBINA CTOJ;

- yueOHO-HarJIsJHbIe TOCOOUSI 10 MAaTEMAaTHKE;

- yueOHasi MarHUTHO - MEJIOBas J10CKa.

TexHuueckue cpeicTBa 00y4eHus:
- KOMIIBIOTED;
- TEJIEBU30p.

3.2. UudopmanuonHoe odecriedeHne 00yuyeHus

Ilepeuenb pexoMeHAyeMbIX y4eOHbIX H31aHuMi, WHTepHeT-pecypcoB, JAONOJHUTEIbHOH
JINTEPaTyphbl

OcHOBHbBIE UCTOYHHKHU:

1. MypaBun ['.K. Maremaruka: anreOpa M Hayala MaTEeMaTHYECKOTO aHAJM3a, F€OMETPHS.

AnreOpa u Havaja MaTeMaTHYECKOTO aHaym3a. ba3oBelii yposenb. 10 kinacca: yueonnk/ I'.K.
MypasuH, O.B. Mypasuna 7 —e uzn. ucnp. — M.: [Ipoda, 2020. — 285c.

2. Mypasun ['.K. Maremartuka: anreOpa W Hayajla MaTeMaTHYECKOTO aHAM3a, T€OMETpUS.
Anrebpa 1 Havyajla MaTeMaTHYECKOTO aHanu3a. ba3oBsiii ypoBensb. 11 kinacca: yueonuk/ I'.K.
Mypasun, O.B. MypaBuna 7 —e uzn. ucnp. — M.: JIpoda, 2021. — 192c.

3. IHapeirun M.®. Maremaruka: anrebpa M Hauyala MaTeMaTHYECKOrO aHallM3a, T€OMETPHSL.
I'eomerpus. baszoBenii  ypoenb. 10-11 xkmaccsl: yueOnux/ W.®. Ilapsirun —M.:
[Ipocsemenue, 2022. — 240c.

JlonoTHUTENbHBIE NCTOYHHUKH:

1. Anre6bpa m Havanma ananu3a: yuyeOHuk g 10-11 kmaccoB cpennedt mkonsl./ A.H.
Kommoropos [u ap.]; mox pea. A.H. Konmmoropos. - M.: [Ipocsenienue, 2018. - 384c.

2. T'eomerpus: yaeonuk mist 10-11 xmaccos cpenneit mkonsl./ JI.C. AtanacsiH, B.®. Byry3o0B,
C.b.Kagomues - M.: IIpoceemienue, 2018r. - 255c¢.

3. AmmaroB A.B. Maremaruka [DnekTpoHHBIH pecypc]: ydueOHoe mocobue mis CIIO / A.B.
AnmaroB. — CapatoB: IIpodoOpazoBanue, Al Ilu Op Menua, 2019. — 162c.— Pexum
nocryma: http://www.iprbookshop.ru/65731.html

4. boromonos, H. B. Marematuka: yueonux ais CI1O / H. B. boromornos, I1. 1. Camoitnenxko.

— 5-e 3., mepepad. u non. — Mocksa: M3gatensctBo IOpaiit, 2019. — 401 ¢. — (Cepust:
[TpodeccnonansHoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct: aneKTpoHHBIH //
OBC IO0paiir [caitr]. — URL.: https://www.biblio-online.ru/bcode/433286.

5. T'yce B.A. Maremaruka: anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHallM3a, TE€OMETPUS:

y4eOHHMK i CTYAEHTOB  TNPO(ECCHOHANBHBIX  00pa3oBaTENbHBIX  OpraHU3alWi,
ocBamBaromux mpodeccun u cnenuanbHoctu CIIO/B.A. T'yceB, C.I. I'puropses, C.B.
HUBonruna. — M.: Akanemus, 2018 - 416c.

6. WHTepakTHUBHBIN CIpaBOYHHUK (OPMYII U CBEICHUS 10 areOpe, TPUTOHOMETPUH, TE€OMETPHUH.
— [DnextponHBI pecypc]| - Pexum gocryna: http://www.fxyz.ru
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7. Kypcsr mo matemaruke. — URL: https://sdo.Imhpk.ru/courses/74
8. Mopakosuy, A.I'. AnreOpa u Hayana maremaruyeckoro aHanuza. 10-11 xmaces: B 2 u. Y. 1.

Y4eOHHUK Asl yyamuxcs o01eo0pa3oBaTeIbHBIX yupexaeHuil (0a3oBbiii ypoBenb) / A.Tl.
Mopuakosuy, [1.B. CemeHoB. - M. : Muemo3suna, 2020. - 400 c. — ISBN 978-5-346-02410-1 /
- TekcT : HenmocpeACTBEHHbIN

9. Mopakosu4, A.I'. Anre6pa u Hayaia MmaTemMaTudeckoro ananuza. 10-11 kmacesl: B 2 4. Y. 2.
3aauyHuK I yJalmuxcs o01eo0pa3oBaTeNbHBIX yupexaeHui (06a30Bbiid ypoBeHb) / A.l.
Mopakosuy, JI.O. [enumena, I[1.B. CemenoB [u ap.] - M. : Muemosuna, 2020. - 275 c. —
ISBN 978-5-346-02411-8 / - TekcT : HEMOCPEACTBEHHBII

4. KOHTPOJb W
JUCHUIINHbBI

Koutpoas u omeHka pe3yJbTaTOB OCBOCHUS YYCOHOW JIUCHUILIAHBI

OLIEHKA

PE3YJBTATOB OCBOEHHMSA YUYEBHOMH

OCYHICCTBJIACTCA

IpenojaBaTesieM B IPOLEcCe IMPOBEACHUS NPAKTUUECKUX 3aHATHM, KOHTPOJIBHBIX paboT, a

TaKKC BBIIIOJIHCHUA O6y‘~IaIOH_II/IMI/IC$I HHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCHGHOB&HHﬁ.

Konx n nammenoBanmne Paszngen/Tema THun oueHoYHbIX
(popmupyembIX MepOonpUATHH
KOMIIETEeHIH I

OK 0l. Beioupars | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4 T1-o/c, | - ycTHBIA onpoc;
CIOCOOBI pelIeHus 3ajad 15,1.6 - OLICHKA pemeHus
pohecCHOHANBHOM P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | 33/1aHUH HA ypOKe;
ACATCIIbHOCTHU 26, 27 - OLCHKa peuICHuA
MIPUMCHUTCIILHO K 28 paC‘IéTHHX 3a1a4,

Ppa3InYHbIM KOHTCKCTaM

P 3, Temnr 3.1, 3.2 I1-o/c, 3.3, 3.4 II-o/c,
3.5 I1-o/c,

P 4, Temsr 4.1, 4.2 T1-o/c

P 5, Temsr 5.1

P 6, Temnr 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 IT-o/c.

P 7, Temw 7.1 Il-o/c, 7.2 I1-o/c, 7.3, 7.4
IT-o/c, 7.5, 7.6 T1-o/c

P 8, Temsr! 8.1, 8.2 IT-o/c

P9, Tems1 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2, 11.3,

11.4 IT-o/c

P 12, Temsr 12.1 IT-o/c, 12.2

P 13, Temsr 13.1, 13.2 Il-o/c, 13.3, 13.4
IT-o/c.

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

- OICHKa KOHTPOJbHBIX

pabor;

- OIlEHKa JIOMAIITHEro
3aJIaHus;

- OIICHKa BbIIIOJIHCHUA
3a1aHui pyOexKHOTO
KOHTPOJISL.

- OI€CHKa BBIIIOJTHCHUSA
SaHaHHﬁ OK3aMCHa.

OK 02. Hcmonp3oBaTh
COBpPEMEHHbBIE cpezacTsa
MOUCKA, aHam3a u
UHTEPIIpETAIUH
uHbOpMaIUH u
HHPOPMAITHOHHBIC
TEXHOJOTHH TSt
BBITIOJTHEHUS 3aj1a4

P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4 TI-o/c,
15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6,2.7

2.8

P 3, Temsn! 3.1, 3.2 I1-o/c, 3.3, 3.4 IT-o/c,
3.5 I1-o/c,

- YCTHBIHA 0IIPOC;

- OUEHKa  pelleHus
pacyéTHBIX 3a/1ay;

- OLEHKa  pelICHUA
3aJlaHUN Ha YPOKE;

- OILIEHKa JOMAIHEro
3a/1aHus;

- OIICHKA BBIIOJIHEHUS
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pohecCHOHANBHOMN
JIeSTSIILHOCTH;

P 4, Temn1 4.1, 4.2 I1-o/c

P 5, Temnr 5.1

P 6, Temn 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 IT-o/c.

P 7, Temn 7.1 Il-o/c, 7.2 I1-o/c, 7.3, 7.4
IT-o/c, 7.5, 7.6 I1-o/c

P 8, Temnl 8.1, 8.2 I1-o/c

P9, Temn1 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2, 11.3,

11.4 IT-o/c

P 12, Temsr 12.1 I1-o/c, 12.2

P 13, Temnr 13.1, 13.2 Il-o/c, 13.3, 13.4
IT-o/c.

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

3aJIaHuI
KOHTPOJIS.
- OIIEHKA BBIITOJHEHUS
3aJaHuM dK3aMeHa.

pyOexxHOTO

OK 03. IlnanupoBaTh H

peann30BhIBATH
CcOOCTBEHHOE
npohecCHOHANTBHOE u
JMYHOCTHOE pasBHUTHE,
[pEeAPUHAMATEBCKYIO
NCATCIIBHOCTD B

npodeccuoHanbHOU chepe,
UCIIONIb30BaTh 3HAHUS TI0
(UHAHCOBOI TPaMOTHOCTH
B Pa3iUYHbIX JKH3HECHHBIX
CHUTYaIHsX;

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4 II-o/c,
15,16

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6, 2.7

2.8

P 3, Temsur 3.1, 3.2 IT-o/c, 3.3, 3.4 II-o/c,
3.5 IT-o/c,

P 4, Temsr 4.1, 4.2 T1-o0/c

P 5, Temsr 5.1

P 6, Temn 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 IT-o/c.

P 7, Temur 7.1 II-o/c, 7.2 I1I-o/c, 7.3, 7.4
IT-o/c, 7.5, 7.6 I1-o/c

P 8, Temsur 8.1, 8.2 I1-o/c

P9, Temr1 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,

11.4 II-o/c

P 12, Temsr 12.1 IT-o/c, 12.2

P 13, Temsr 13.1, 13.2 II-o/c, 13.3, 13.4
IT-o/c.

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

- OLICHKA pelIeHus
CUTYaITMOHHBIX 33724,

- OLCHKa BBIIIOJIHCHUA
3aJlaHui pyOexxHOTO
KOHTPOJIA;

- OILIEHKa BBIIOJHEHHUSA
3aJlaHUM SK3aMEHa.

OK 04. DOddexruBHO
B3aMMOJICHCTBOBATH "
paboTaTh B KOJUIEKTUBE U
KOMAaH/IC;

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4 II-o/c,
15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6,2.7

2.8

P 3, Tems! 3.1, 3.2 I1-o/c, 3.3, 3.4 II-o/c,
3.5 II-o/c,

P 4, Temsr 4.1, 4.2 T1-o/c

P 5, Temsr 5.1

P 6, Temn 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 IT-o/c.

P 7, Temw 7.1 II-o/c, 7.2 I1-o/c, 7.3, 7.4
IT-o/c, 7.5, 7.6 I1-o/c

- (PpOHTAJIBHBIN OMPOC;

- OLEHKa  pemIieHus
3aJlaHUI Ha YPOKE;
- OUEHKa  pelleHus

CUTYallUOHHBIX 3aj/a4.
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P 8, Temsr 8.1, 8.2 IT-o/c

P9, Temn1 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2, 11.3,

11.4 IT-o/c

P 12, Temsr 12.1 IT-o/c, 12.2

P 13, Temsr 13.1, 13.2 II-o/c, 13.3, 13.4
IT-o/c.

P 14, Temur 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 05. OcyuiecTBiasTh
YCTHYIO M IHMCbMEHHYIO
KOMMYHHKALIUIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoii denepanuu ¢
y4eToM 0COOEHHOCTEH
COLIMAITLHOTO u
KYJITYPHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4 II-o/c,
15,16

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6, 2.7

2.8

P 3, Temsr 3.1, 3.2 IT-o/c, 3.3, 3.4 II-o/c,
3.5 IT-o/c,

P 4, Temsr 4.1, 4.2 T1-o0/c

P 5, Temnr 5.1

P 6, Temn 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 I1-o/c.

P 7, Temw 7.1 Il-o/c, 7.2 II-o/c, 7.3, 7.4
I1-o/c, 7.5, 7.6 I1-o/c

P 8, Temsr! 8.1, 8.2 I1-o0/c

P9, Temr1 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,

11.4 II-o/c

P 12, Temsr 12.1 IT-o/c, 12.2

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

- YCTHBIH OIIPOC;
- (hpoHTANBHBIN OTIPOC;

- OIICHKa PEUICHUA
CUTYallUOHHBIX 3a/1a4;
- OIICHKa pemeHuA

3alaHUI Ha YPOKE;

- OIC€HKa BBIIIOJIHCHUA
3aJaHui pyOexHOro
KOHTPOJIS;

- OIC€HKa BBIIIOJIHCHUA
3alaHU{ DK3aMeHa.

OK  06. Iposnars | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4 TI-o/c, | - ycTHBIif onpoc;
IpaXJaHCKO- 15,16 - OIICHKA penieHus
[ATPHOTHHICCKYTO P 6, Tems! 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5, | 33/1aHUH Ha yPOKe;
MIO3ULIHIO, 6.6 II-o/c - ()pOHTAJIBHBII Ompoc.
’Sifé’i"iﬁé‘f‘fﬁiﬂmm | P 7 Tewst 7.1 TT-o/c, 7.2 Tl-o/c, 7.3, 7.4

OCHOBE TPaIUIMOHHBIX [I-o/c, 7.5, 7.6 II-o/c

0BIIEYeOBEYECKHX P 8, Tems! 8.1, 8.2 I1-o/c

I[EHHOCTEH, B TOM YHCIE C P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

y4eToM rapmonmsanuu | 11-0/¢, 14.6

MEKHAIIMOHATIBHBIX u

MEXKPEITUTHO3HBIX

OTHOLUEHUH,  IPUMEHSATh

CTaHJapThHI

AHTHKOPPYIIIHOHHOTO

NIOBEJICHUS

OK 07. CogetictBoBats | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4 II-o/c, | - bpoHTambHBIH OnpoOC;

COXPAHCHUIO OKPYIKAIOIICH
cpebl,
peCypcocOepeIKeHuIO,
OPUMEHSTh  3HAaHUS 00

15,16
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6, 2.7

- YCTHBIH ompoc;

- OLEHKa  pelIeHus
3aJlaHUN Ha YPOKE;
- penieHne
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W3MEHEHUU KJTUMAaTa,
NPUHIMITBEL  OEPEXITUBOTO
MIPOU3BOICTBA,

3¢ ekTuBHO JCHCTBOBATH
B Ype3BbIYANHBIX
CUTYaIIUsX;

2.8

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

P 4, Temsr 4.1, 4.2 I1-o0/c

P 5, Temsr 5.1

P 6, Temn 6.1, 6.2, 6.3 II-o/c, 6.4, 6.5,
6.6 I1-o/c.

P 7, Temw 7.1 IT-o/c, 7.2 II-o/c, 7.3, 7.4
IT-o/c, 7.5, 7.6 I1-o/c

P 8, Temsr! 8.1, 8.2 I1-o/c

P9, Tems 9.1,9.2,9.3

P 10, Temsr 10.1, 10.2

P11, Temsr 11.1,11.2,11.3,

11.4 IT-o/c

P 12, Temsr 12.1 IT-o/c, 12.2

P 13, Temnr 13.1, 13.2 II-o/c, 13.3, 13.4
IT-o/c.

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

CUTYallUOHHBIX 3a/a4.
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