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

1.1. Ob6aacThr npuMeHeHHs padoueii MporpaMMbl
O6meo6pazoBarenpHas auciumuimHa OVYJ[.03 Maremaruka sBiseTcss 00s3aTeIbHOM

4acThI0 001Ie00pa3oBaTEeNbHOIO IMKIA 0Opa3oBarenbHOil mporpammbl CIIO B cOOTBETCTBUM C
®I'OC nmo cnenmansHOocT 44.02.02 TIpenonaBanue B HAUaIbHBIX KJIACCaX.

YpoBeHb OCBOCHUS JaHHOM TUCHUIUIMHBI — YTITyOJIEHHBIN.

1.2. Ileab 0011e00pa3oBaTeIbHON IMCIUILIMHBI:

Coneprxanue

IPOrpPaMMBI

0011e00pa3oBaTeIbHOM

JAUCHUITIIMHBI «Maremaruka

HaIpaBJICHO Ha JOCTHXKCHUEC PE3YJIbTATOB €€ N3YUYCHUS B COOTBETCTBHUHU C Tpe60BaHI/IHMI/I ®dIrocC

COO c yuerom npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.

1.3 IliianupyemMble pe3yJbTaThl OCBOeHHS y4eOHO# qucuuninHbl ¢ 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 pe3yJbTAThl 0CBOCHHS JIHCHHILIMHBI BKJIIOYAKOT

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 | AEATEIIbHOCTH TEXHOJOIMYECKOHN | JI0Ka3aTeNIbHbIe PpAacCyKJIEHUs B XOje
HOH U COLMAJIbHOW HANpPABICHHOCTH, | PEIICHUS 3a/]1a4;
JEeATEeIbHOCTH CHOCOOHOCTh WHULUHAPOBATh, | - YMETb  ONEPUPOBATH  IOHATHUAMU:
IPUMEHUTEIBHO | MJIAHUPOBAaTh M CAMOCTOSATEIBHO | CTENEHb  4Mcia, Jorapudm  yucia;
K  Pa3JIMYHBIM | BBIIIOJIHATH TaKylO ACATEIbHOCTB; | YMEHUE BBIIIOJIHATH BBIYKCIICHHE
KOHTEKCTa - MHTEpeC K pazIuyHbIM cepam | 3HaYeHHH U IpeoOpa3oBaHus BbIPAXKEHUM

npodeccuoHaNbHOM
JEeSITENBLHOCTH, Osnagenue
YHHUBEpPCATbHBIMU y4eOHBIMU
[MO3HABATENIbHBIMU  JEHCTBUSIMM:
a) 0a30BbIC 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  ypaBHEHUS |
HEPaBEHCTBA, X CUCTEMBI;

- yMeTh OIEPUPOBATH  TOHSATHIMH:
¢byHkuus,  HempepbiBHas  (YHKLHA,
MIPOM3BOIHAS, nepBooOpasHasi,
OTpeIeIeHHBIN UHTErpa; yMETh
HAXOJUTh TIPOU3BOIHBIE AIEMEHTAPHBIX
¢GyHKUMH,  WUCHONB3YySd  CHPABOYHBIC
MaTepHalbl; UCCIENA0BaTh 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 peIIeHIN
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 €€ PelICHUs,
HAXOJUTh apTryMEHTBI TUIS
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 IEPEHOCUTb 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 IIO3HABAaTEIbHON U COIIMAJIHLHOU
MpaKTHKE.

MHOTOYJICHOB c HCIOJIb30BAHUEM
afnmapaTta MaTeMAaTUYECKOTO aHaJln3a,
MPUMEHSITh MPOU3BOJHYIO MPHU PEIICHUU
3a/1a4y Ha JBW)KEHUE, PellaTh MPaAKTHKO-
OpUEHTUPOBAHHBIE 3a/aun Ha
HauOOJIbIlIME U HAUMEHBIIUE 3HAYCHUS,

HAa HaxOXJACHHE IYTH, CKOPOCTH U
YCKOPEHHS;

- yMeThb OINEpUPOBaTh  MOHATHIMHU:
paroHanbHas (QYHKIHS, MOKa3aTelbHast
byHKIIHS, CTeneHHas byHKIHS,
JorapupmMuuecKas byHKIHA,
TPUTOHOMETPHYECKHE byHKIUY,
obpatHbie (QYHKIHMU, 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 MOJTY4YEHHOE
pelieHue u OIICHUBATH
MPaBAONOI00HOCTH PE3yNIbTATOB;

- yMETh ONEPUPOBATH  MOHITHUSIMHU:
cpenHee apupMeTHUECKoe, MelIuaHa,
HauOoJiblllee W HAWMEHbIIIee 3HAYCHUS,
pa3max, Jucnepcus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMmeThb
U3BJIEKATb, MHTEPHPETUPOBATH
uHpopMaIMo,  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 (POPMYIIBI TIPH
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,  JABYTPaHHBI  yrodi,
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 MEXKAY TIOCKOCTSIMH;
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,
npu3Ma, nupamua, purypa

U TIOBEPXHOCTh BpAIICHHs, IHIUHJD,
KOHYC, 1ap, chepa, ceueHust

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

MUpPaMU/Ibl, IPU3MBI, KOHYCAa,

MUATUHAPA, TI0MmaIs cheprl, 00beM Kyda,
IPSMOYTOJILHOTO

napajuieNienunea, MUPaMHIbI, TPH3MBI,
IWIMHApA, KOHYca, [1apa;

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  MOHATHIMM:
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, IJI0IIATH 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 TIOMOMIbIO  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 SIBICHHUSIX, B MCKYCCTBE;
yMEHHE MIPUBOIUTH MPUMEPBI
MaTE€MaTHYECKUX OTKPBITUN POCCHUNCKOU
Y MUPOBOM MaTEMaTUYECKON HAYKH.

- yMETh ONEPHUPOBATH  MOHITHUSIMHU:
OIpEJICIICHNE, aKcuoma, Teopema,
CIICJICTBHUE, CBOMCTBO, MIPHU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCUJIbHBIE
(bopMyIUpOBKH; yMeHUE (HOPMYIUPOBATh
oOpartHoe u IIPOTUBOIOJIOXKHOE
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, IOJAMHOXECTBO, 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;
Oounom HploTOHA; yMEHHME NPUMEHSTH
KOMOHMHATOpHbIE (aKThl 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 UCII0JIb30BaTh 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  HaTypalbHOU
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,
HEPAaBEHCTBO, CHUCTEMa YPaBHEHUH W
HEPaBEHCTB, PaBHOCUIIBHOCTH
YpaBHEHUN, HEPABEHCTB M  CHUCTEM,
panuoOHaJIbHbIE, UpPpALMOHAJIBHBIE,
IIOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupmMHuUEcKue,

TPUTOHOMETPHYCCKUC YpaBHCHUA,

HEpaBEHCTBA U CUCTEMBI; YMEHHE pelIaTh
YpaBHEHHsI, HEPAaBEHCTBA M CHCTEMBI C
MIOMOIILBIO 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: Trpaduk QyHKIMH, 0OpaTHAas
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; YMEHHE CTPOUTH Tpaduku
GyHKUUH, BBIIOJIHATH IPeoOpa3oOBaHUA
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 UCMOJIb30BaTh
cBoiicTBa W Tpaduku GYHKIHA IS
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 (QyHKIOUM, TepBas U BTOpasd
pou3BoHAS (QYHKIINU, TEOMETPHYESCKHHA
u  (usmUeckuii CMBICT TPOU3BOIAHOM,
nepBooOpa3Has, oTIpeIeTICHHBII
WHTETPAN, YMEHUE HaXOAUTh aCUMIITOTHI
rpaduka (yHKIHH; YMEHUE BBIYHUCIATH
IIPOU3BO/IHBIE

CYMMBI, TIPOM3BEACHHUS, YACTHOTO W
KOMIO3UIINH (PYHKIIHIA,

HaXOJUTh ypaBHEHWE KacaTeIbHOH 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 TTOMOIIBIO HMHTErpaja;
MPUBOIUTH TIPUMEPHI

MaTEeMaTHYECKOT0  MOJICIIMPOBAHUS  C
MIOMOIIBIO

nuddepeHIMaIbHBIX YPaBHCHHIT,

- YMEThb OINEpPUPOBATh  IMOHATHIMHU:
KOMILIEKCHOE YHUCIIO,

COIPSDKEHHBIE ~ KOMIUIEKCHBIE — YHCIIa,
MOJTyJIb U apTyMEHT

KOMIUIEKCHOTO 4Huclia, (GopMma 3amucH
KOMILIEKCHBIX YUCEI

(reomeTpudeckasi, TPUTOHOMETPUYCCKAS
u anrebpanydeckas); yMeTh

MIPOU3BOIUTH apUPMETHIECKUE NCHCTBUS
C KOMIUICKCHBIMU

YHUCJIaMU, MIPUBOUTH MIPUMEPHI
HCIOJIB30BaHUS KOMIUIEKCHBIX
Yyucel;

- yMeTb  CBOOOJAHO  ONEpPUPOBATH
MOHATHSMMU: CPENHEE

apudmernyeckoe, MeauaHa, HauOoJbIIEe
Y HaMEHbILIEE 3HAYCHMS,

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 TIOMOILBIO JMarpamm
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 (akTel U  (HOPMYIIBI;
OLICHMBAaTb  BEPOATHOCTH  PEATBHBIX
cOOBITHIf; yMEHHE

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

CTaHJAPTHOE OTKJIOHEHHE CIIy4aliHOU

10




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

OoNpmIMX YHCET B NPUPOJHBIX 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 IPSIMBIX 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; YMEHHUE ONEepUPOBaATh

MNOHATUSMM: MHOTOIDAHHUK, CEUYEHUE
MHOTOTpaHHUKA, PaBUIbHBIN
MHOTOTPaHHHMK, TpU3Ma, NUPAMHU]A,
¢durypa v noBepXHOCTh

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

CEUEHHUs KOHyca u LWINHJPA,
napajuleNIbHbIE OCH UM OCHOBAHMUIO,
CEYEHUE 1Iapa, IJIOCKOCTh, 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

dbopmynupoBaTh onpeeIcHus
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  ONEPHPOBATH
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 1Mo00us, TOAO0OHbIE
¢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 3ajad M3 JPYrux 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 MPOU3BE/ICHUE,

BEKTOPHOE IPOU3BEICHHUE, YrOJN MEXITY
BEKTOpaMH; YMEHHE

UCTIOJIb30BATh BEKTOPHBIN "
KOOPAMHATHBIN METOJ ISl peILICHHS
TeOMETPUYCCKUX 3a7ad M 3a1a4 JIPYTUX
y4eOHBIX IPEIMETOB;
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OINEepUPOBATh MOHATUAMU: MaTpuIia 2X2 1
3x3, onpeaenuresnb

MaTpulbl,  TE€OMETPUYECKUA  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 pe3yJibTaT; CTPOUTH

MaTeéMaTHYCCKHUE MOACIN C IIOMOLIBIO
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 qucie COLUAJIBHO-
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  MCKYCCTBE,
YMEHHE HPUBOINUTH pUMEPHI

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 byHKIIUY,
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 BEIMUYMHAMY;
3a1a4y U 4YUTATEIbCKOM KyJIBTYpPBl KaK | - yMETh OIEPUPOBATH  IOHATUSAMU:
npoQ)eCCHOHANb | CPEACTBA B3aMMOJEHCTBHS 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. OBnanenue
YHHUBEPCAIbHBIMU y4eOHBIMU
MIO3HABATEIbHBIMUA  JICHCTBHUSAMU:
B) pabota ¢ uHpopMaIuei:

- BJAJCTh HABBIKAMU IIOJTYYEHUS
UHPOpPMALIUM U3  HCTOYHHKOB
pasHBIX THIIOB, CaMOCTOSTEIIEHO
OCYILIECTBIISATh  TIOUCK, AaHAJIHN3,
CHCTEMaTH3aIIHIO u
UHTEpHpeTanuo  HHQOpMAIHH
pa3IUuUHBIX  BHIOB H  (QopM
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-ITHYECKIM 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€30MaCHOCTH;
- BJIJICTh HaBBIKAMU
pacrio3HaBaHHS " 3aIHUTHI
uHpopManuy, HHPOPMALMOHHOM
0€30MacCHOCTH JTUYHOCTH

NOKa3aTeNnbHbIEe, CTEIICHHBIE,
JorapupMHUECKHE,
TPUTOHOMETPUYECKUE ypaBHEHUS,

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
MaTeMaTUYeCcKUX 3a7ad M 3aJad 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
nonobuele (UTypsl, 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:
[ImaHupoBaTh U | HPAaBCTBEHHOTO BOCIHTAHUS: - | pallMOHAIBHEIC, UppaIMOHATIBHBIE,
peann30BbIBaTh | CHOPMHUPOBAHHOCTD noKa3aTeJbHbIE, CTETIEHHBIE,
COOCTBEHHOE HPaBCTBEHHOTO CO3HaHUs, | Torapu(pMUIECcKue,

npodecCuoHaIb | AITUYECKOTO HIOBEJICHUS; - | TPUTOHOMETPUYECKHE  ypaBHEHUS U
HOE U CIOCOOHOCTh OLIEHUBATh | HEPABEHCTBA, X CHCTEMBI;

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 ~ OCYILECTBIISTh
[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 NIPEIIIOYTECHMI;
- 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 pedIeKCHH U1 OLIEHKU
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, ONTHUMHM3M,
WHUIIMaTUBHOCTD, yMeHUue
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, LWIMHIpA, KOHyca, 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 MPOU3BEACHHE, Yol
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, | - YMEThb OINEPUPOBATH  MOHSATUAMMU:
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 (hAaKThI U POPMYIIBI IIPH
NeHCTBUAMMU: pELIeHUH 3a/1a4; OLEHUBATh BEPOSTHOCTH

0) coBMeCTHas IeATeIbHOCTD:

- IIOHMMaThb M HUCHOJIb30BATh
NpeuMyliecTBa KOMaHIHOH W
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 BHITIOJHATH
paboTy B YCIOBHUSX pEalTbHOTO,

BUPTYaJIbHOTO "
KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

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

PETYJIATUBHBIMU IEHCTBUSMU:
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 4eioBeKa.

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
[okaszaTejaeM, KOpPeHb  HaTypaJbHOM
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, KOMITO3HIUS GbyHKIHUH,
JUHeWHas  (QYHKUUSA,  KBajpaTH4yHas
GyHKIMS, cTeneHHass QYHKIUS C LeJIbIM
rokasareseM, TPUTOHOMETPUUYECKHE
byHKIIH, oOpaTHble
TPUTOHOMETPUUYECKHE ¢byHKIHY,
nokaszateinbHas W Jorapudmuyeckas
GyHKIIMM; YMEThb CTPOUTh TIpaduKu
GyHKUIMH, BBIMOTHATH IMPEOOpa30BaHUS
rpadukoB QyHKIMH;

- 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, TEPHOAUIHOCTD
(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 | HAauOOJbIIEE 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 HCKYCCTBA, TpaJuLuu U | OTPAKAIOIIYI0  CBOMCTBA  pPEANBHBIX
®denepanyu ¢ TBOPUECTBO CBOEr0 M JPYrHX | IPOLIECCOB U SIBICHUW; IPEACTABIATH
y4eToM HapoJIOB, OLIyLIaTh | UHPOPMALIMIO C TOMOIIBIO TalIULl U
ocoOeHHOCTeH 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 CaMOBBIPAXXEHHIO B | MPSIMBIE, NapajuIeIbHOCTh u

pa3HbIX BHJAX UCKYCCTBA, | IEPIEHIUKYIISIPHOCTD 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 HeBepOabHbIE | 337124 U3Yy4YeHHbIe (AKTBI U TEOpEMbI

CpeAcTBa OOLIEHHs, TOHUMATh | [UVITAHUMETPUHM;,;  YMEHHE  OLIEHUBATh

3HaYEHHE COLMAIbHBIX 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 | JINYHOCTH HAa OCHOBE JAYXOBHO- | IPOM3BEICHUE BEKTOpa Ha  4YHCIIO;
Th OCO3HAHHOE | HPABCTBEHHBIX HaXOJUThb C IIOMOLIbIO  HM3YyYEHHBIX
MOBEJICHUE  Ha | IEHHOCTEH HapojoB Poccuiickoil | 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,
CIIOCOOHOCTH CTaBUTh 1LEIU MU
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 MMPOTHUBOCTOATH
UJICOJIOTUHU

HKCTPEMHU3MA, HalMOHAITU3MA,
KceHohoouu,

JUCKPUMHUHALIUMA 110 COLMUAJIbHBIM,
PEITUTHO3HBIM,

PpacoBbIM, HaIlUOHAJIBHBIM
NPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JESTENIBHOCTD B

MHTEpecax IPaXIaHCKOTrO
o011ecTBa, yuacTBOBATh B
caMOyIpaBJIeHUU B
0011eo0pa3oBaTebLHOM
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 BOCIIUTAHUSA:

- 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 SIBICHUSX, 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
MCTIOJIB30BaHUEM I'pah)UIeCKUX METOJIOB;
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 MPUPOAHBIX U
0OI111€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-

HCCIIeI0BaTEIbCKOIM,

IIPOEKTHOMN 51 COLIMAJIBHOU

JIeATEITbHOCTH.
OK 07.|- He NOpUHUMATH JIEUCTBHS, | - YMEThb OINEPUPOBATH TMOHSATUAMM:
ConeicTBOBaTh | MPUHOCSIINE BPE GyHKIUS,  HEMpepbiBHAS  (YHKIUS,
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
POOJIEMBI C YYETOM
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;
- TIpeajaratb HOBBIE IPOEKTHI,
OLICHUBATb UJIEU C

MTO3UIINH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

MOCICACTBUA

UMCIOIIUXCA

oOJactu

- JaBaThb OLICHKY HOBBIM
CUTyalusiM, BHOCUTH

KOPPCKTHUBBI B JACATCIIBHOCTD,
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;
- yMeTh OIEpPUPOBATH  IOHATHIAMM:

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),
UCIIONIB3YsS  M3YYEHHbIE (OPMYyIBl U
METOJIBI.

1.4. PexomeHayeMoe KOJIM4YECTBO 4YacOB HA OCBOeHHMe padoueil mporpamMmbl y4eOHOI

AUCHUIIJIMHBI:

00BEM 00pa3oBaTenbHOM Harpy3ku odydaromerocs 340 gacoB, B TOM 4uCIIe:
- 00513aTeNIbHOM ayTUTOPHOI yueOHOM Harpy3Kku oOydJaromierocss 328 4acos;
- 8 MoOM uucie 6 hopme npaKkmuseckol noo2omosku: 56 uacos;

- CaMOCTOATENbHOM paboThl oOyuatomierocss () 4acos;

- KOHCYJIbTAIluU 6 4acoB;
- IPOMEKYTOYHAS aTTECTAIUs 6 YacOB.
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2. CTPYKTYPA U COAEPKAHUE YUYEBHOMN JUCHUITJIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThI

Buj yueOHoi1 padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHON HATPY3KH 340
B TOM YHCIJIE:
1. OcHOBHOE co/IepKaHue 328
B TOM YHCIJIE:
TEOPETHUECKOE 00yUeHUe 190
NPAKTUYECKHUE 3aHATHS 108
2. [IpodeccoHATBHO - OPHEHTHPOBAHHOE COEPKAHHE 56
B TOM YHCIIE:
TEOPETUIECKOE O0yUeHNE 32
MPAKTUYECKHUE 3aHSITUS 24
KoHTpoJib:
KOHTPOJIbHBIE pa0OThI (TEKYIIHUN KOHTPOJIb) 24 (teop)
pyOEXKHBIN KOHTPOITb 6 (Teop)
CamocTosiTesibHasi paboTa o0yuarouerocsi (Bcero) He npenycMotpeHo
KoHncynbranuu 6
[Tpomexxyrounas arrecranus B popme qudepeHInpoBaHHOTO 3a4eTa He npenycMotpeHo
[TpomexyrouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTu4ecKHil IUIAH H COJlep:KaHMe YUeOHOM M CUMIIIMHbBI

HaumeHnoBaHme Copep:kaHne y4e0HOT0 MaTepHaJia, JIadOpaTopHbie PadoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOATEIbLHAS 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 MOBCEIHCBHOM JEATEILHOCTH. J[eHCTBHS HA/T MOJIOKUTEIBHBIME M OTPUIIATSIIEHBIMU YHCIIAMH,
IIpU OCBOCHUU C OOBIKHOBCHHBIMHU M JICCSITUIHBIME APOOsiMH. JICHCTBUS CO CTEHCHIMH, (OPMYIIBI COKPAIIIEHHOTO YMHOKCHHS.
CHCIHATBHOCTH. 1 Henp m 3amaun MaTeMaTHKH TPH OCBOCHHUHW CIICIHANHLHOCTH. ba3oBble 3HAHWS W yMEHHS MO 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 HeﬁCTBHH Haa IIOJIOKHUTCJIBHBIMHU W OTPpULATCIbHBIMKU 4YHCJIaMH, C OGLIKHOBeHHI)IMI/I U JOCCATUYHBIMU [[pO6HMI/I.
Brruncienus. JeiicTBus co cTeneHsIMHU, ((OPMYITBI COKPAIIEHHOTO YMHOKCHUSI.
Berpaxenust n JlabopaTopHbie paboThI HE IPEIYCMOTPEHO
npeoOpasoBaHus. [IpakTHueckue 3aHsITUs 4
1 JleiicTBUS HAJ ITOJIOKUTEIHFHBIMHI M OTPHLATESIHHBIME YHCIAMH, C OOBIKHOBEHHBIMH U ICCATHYHBIMH IPOOSIMHU. 2
2 JeiicTBus co creneHsIMHU, GOPMYITBI COKPAIIEHHOTO YMHOKCHHSL. 2
KoHTposbpHbIe paboThI HE MIPEAYCMOTPEHO
CamocrosTenbHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO OK 01, OK 02,
Tema 1.3 Copepxanue yaeOHOro Marepuala 2 OK g?k’ 85 04,
I'eomerpust Ha Bup! itockux GUryp ¥ MX IUIOMIAb. OK 06. OK 07
IIJIOCKOCTH 1 | Buibl II0ckMX GUIYD U MX ILUIOLIAIb. 2 ’
[IpodeccroHaaIbHO — OPUCHTHPOBAHHOE COJICPYKAHKE 2
1 | HaxoxaeHue MIOWAAM HECTAHAAPTHBIX MIOCKUX (BUTYD 2
JlabopaTopHbIie paboTHI HE TPETyCMOTPEHO
IIpakTHYeCKHe 3aHATHS HE TPEYCMOTPEHO
KoHTponbHbBIE paboTh HE TIPEYCMOTPEHO
CamocrosTenbHas padoTa 00yJaroMHXCs HE MPEITYyCMOTPEHO
Tema 1.4 Conepxanne yyeOHOTO MaTepHuaa 5
IIpoueHTHBIE [IpocTele MPOIEHTHI, Pa3HbIe COCOOBI MX BhIYHCICHHS. CI0XKHbIE MPOICHTHL.
BBIYHCIICHUA. IIpocThie MPOIEHTHI, pPa3HbIe CIIOCOOBI X BHIYMCICHHUSI. 1
2 C1105KHbI€ IPOLICHTHI 1
JlabopaTopHbie paboTHI HE TPEYCMOTPEHO
[IpakTHYeCKHe 3aHATHS HE TPEYCMOTPEHO
IIpodheccroHaIbHO — OPHSHTHPOBAHHOE CONCPIKAHHE 2
1 | IpoueHTHble BbIUKCIEHHS B IPOhECCHOHANBHBIX 331a49aX 2
KonTtposbHbIe paboTh HE NPelyCMOTPEHO
CamocTosTenpHast padoTa 00yJaronmxcs HE IPETyCMOTPEHO
Tema 1.5. ConepkaHue yueOHOTro MaTepuaia
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VpaBHeHus u

JIuHeliHbIe, KBaJAPATHBIC, IPOOHO-JTMHEHHbBIC YPABHCHHUSI H HEPABCHCTBA.

HEpaBEeHCTBA JlabopaTopHbie paboThI HE PElyCMOTPEHO
[IpakTHUecKre 3aHATHI
1 [ Pemenue ypaBHeHHMi 1 HEPABEHCTB. 2
KoHTponbHbBIE pabOThI HE TIPETyCMOTPEHO
CamocrosTenbHas paboTa 00yYaOIIHXCSI HE MPETYCMOTPECHO

Tema 1.6 Coniepkanue ydeOHOTO MaTepuaa
Cuctemsl ypaBHeHHH 1 | CriocoOBl pelIEHHs CHCTEM JHHEHHBIX ypaBHEHMH. IloHATHS: Matpuia 2X2 U 3X3, ONpeAeinuTelh MaTpulbl. MeTos 6

HEPABEHCTB l'aycca. CucteMbl HeMMHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB.
1 CniocoOblI pelIeHnst CHCTEM JIMHEHHBIX YPaBHEHHH. 2
2 Meron I"aycca. 2
3 CucTeMbl HETMHEHHBIX YPABHCHHUI. 1
4 CHucTeMbl HEpaBCHCTB. 1

JlaGopatopHbie paboThI

HE IPEJTYCMOTPEHO

IIpakTrueckue 3aHsITUS

HE TIPeJyCMOTPEHO

KoHTponbHbBIE pabOThI

1 [ BxoaHoii KOHTPOIb

2

CamocrosTenbHas paboTa 00yUaroIuXCs

HE TIPeJyCMOTPEHO

Paznen 2 OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GpyHKIUN

Tema 2.1. CojepkaHue yueOHOro MaTepuana
Tpuronomerpuueckue | Pagumannas mepa yria. [IoBopoT TO4kM BOKpYr Hauana koopauHar. OmpenelieHHe CHHYCa, KOCHHYCa, TAHTCHCA W 4
GbyHKIUN KOTaHTeHca. 3HAaKW CHHYCa, KOCHHYCa, TaHI€HCa M KOTAaHI'€HCa IO YETBEPTSAM. 3aBHCHMOCTh MEXIY CHHYCOM,
MIPOU3BOILHOTO KOCHHYCOM, TAHT€HCOM M KOTAaHI'C€HCOM OJIHOTO M TOTO XK€ yIia
yIiia, 4uciia 1 Pagmannas mepa yria. 1
2 OrnpeneneHne cuHyca, KOCUHYCa, TAHT€HCAa U KOTaHTeHCa. 2
3 3HaKu cHHYyCa, KOCUHYCA, TAHT€HCA M KOTAHTeHCA M0 YETBEPTSIM. . 1
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPETyCMOTPEHO
KoHTposbpHbIe paboThI HE MIPEeAYCMOTPEHO
CamMocTtosTenpHasi paboTa 00ydaronmxcs HE TIPEJYCMOTPEHO
Tema 2.2 Copepxanue yaeOHOro Marepualia
OcHOBHBIE Tpuronomerpudeckne ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTaHTEHC YTIIOB 0 M — 0. DOopMyJIpl IpUBEICHUS. 4
TPUTOHOMETPHUIECCKHE TpUrOHOMETPHUUECKUE TOXKICCTBRA. 2
Toxzecrsa. Popmyisr | 2 DopMyJIbl IPUBEACHHUSL. 2
HNpUBEIIECHUS. JlabopaTopHbIe pabOTHI HE IPEAYCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPEYyCMOTPEHO
KoHTpoJibHbIe paboThI HE TPEYCMOTPEHO
CamocTosTenpHast padoTa 00ydaronuxcs HE TIPEYCMOTPEHO
Tema 2.3 Conepxanne ydeOHOTO MaTepuaa

CuHyc, KOCHHYC,
TAHTE€HC CYMMBI U
Pa3HOCTH JIBYX YTJIOB.
CHHYyC 1 KOCUHYC
JIBOMHOTO yTJIa.
DopMyibl
MOJIOBUHHOTO yTJIa.

Cymma u pa3HocTh cuHycoB. CymMmMa M pa3HOCTh KOcHHYCOB. CHHYC W KOCHUHYC JBOHHOro yria. Dopmysl
MOJIOBUHHOTO yria. I[IpeobpazoBaHus CyMMBbI TPUTOHOMETPHUYECKHX (DYHKIWH B MPOW3BEACHHWE W TIPOU3BEICHUS B
cymMMy. BpIpakeHHe TPUTOHOMETPHYCCKMX (DYHKIUH dYepe3 TaHIeHC IOJIOBHHHOTO apryMeHTa. [IpeoOpa3oBaHus
MIPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

JlaGopatopHblie paboThI

HE MPEyCMOTPEHO

IIpakTraeckue 3aHsATHS

CI/IHyc, KOCHUHYC, TAHI'CHC CYMMBI M Pa3HOCTH ABYX YTI'JIOB.

CyMMa X Pa3HOCTb CUHYCOB, KOCMHYCOB, TAHI'CHCOB.

CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa.

DopMYJITBI IOJIOBUHHOTO YTJIA.

QBN -

HpeO6pa3OBaHI/IH HpOCTCﬁmHX TPUTOHOMCTPHUYCCKUX Bpra)KCHHﬁ.

NP PRk o

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

HE MPEITYCMOTPEHO

CamocrosTenbHas padoTa 00yJarommXCs

Tema 2.4
DyHKITNH, UX CBONCTRA.
CrocoOsI 3a0aHus

Copepxanrie yueOHOro Marepuaia

OO6acTh onpeaeeH!s] 1 MHOXKECTBO 3HaUeHUH GyHKIuid. YETHOCTD, HEUETHOCTD, MIEPHOAUIHOCTD (yHKIHHA. CITOCOOBI
3aaHus () YHKIHIA.

HE MPEAYCMOTPEHO
2

GbyHKIMHA. 1 | dynxuuu, ux cBoiicTaa. 2
JlabopaTopHbie paboTHhI HE TIPEJyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TIPETyCMOTPEHO
KonTtpomsHbIe paboThl HE TIPETyCMOTPEHO
CamocrosTenbHas padoTa 00yJaromuxcs HE MPETyCMOTPECHO
Tema 2.5 Coniepkanue ydeOHOTO MaTepuaa 2
Tpuronomerpudeckue | OOmacTs ONPEOCICHHS M MHOKECTBO 3HAYEHHH TPUTOHOMETPHYCCKHX (GYHKIMHA. YETHOCTh, HEYETHOCTH,
(yHKIUM, UX CBOUCTBA | MEPHOJUYHOCTH TPUTOHOMETPUUECKUX (GyHKIMHA. CBOMCTBA U rpaduku GyHKIMA y = oS X, y = sin X, y = tg X, y = ctg
u x. Cxkatme UW pacTshkeHHE TpaQukoB  TpuroHoMmerpuueckux  (yHkiuit. [IpeoOpasoBanue  rpadukoB
rpaduKH. TPUTOHOMETPHUICCKUX (PYHKIIUI
ITpeobpazosanue 1 [ CaoiicTa 1 rpadmky QyHKIMIE Y =CcOs X, Y =sinX, y=tg X, y = ctg X. 2
rpaduKoB JlaGopatopHbie paboThI HE TTPEAYCMOTPEHO
[IpakTudeckue 3aHsITH 2
1 [ Ipeob6pasoBanue rpauKOB TPUTOHOMETPHIECKUX (BYHKIHI 2
[podeccrnoHaTbHO — OPHCHTUPOBAHHOE COJICPIKAHHE 2
1 [ Hicnons3oBaHue cBOMCTB TPMIOHOMETpHUECKHX (YHKIMI B IpodecCHOHANBHBIX 3a1a4ax 2
KoHTponbHbIe pabOTHI HE MPEeTYCMOTPEHO
CamocrosTenbHasi paboTa 00yJaromuxcs HE TIPETyCMOTPEHO
Tema 2.6 CojepkaHue yueOHOro MaTepuana 2
OopatHbie Oo6paTtHbIie TpuroHoMeTpuueckue GpyHkuuu. Mx cBoiicTBa U rpaduku.
TpuroHomerpuueckue | 1 [ OGpaTHble TpHTOHOMETpHUECKHE DYHKIMH. MX CBOHCTBA M rpad KL 2
QyHKIIH JlaGopaTopHble paboThI HEe NpeTyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPETyCMOTPEHO
KonTponbHbIE pabOoThHI HE MPETYCMOTPEHO
CamocTosTenpHasi paboTa 00ydaronmxcs HE TIPEJYCMOTPEHO
Tema 2.7 Copepxanue yaeOHOro Marepuala
Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tg X = a, ctg X = a. PellleHre TpPUrOHOMETPHUECKUX YpaBHEHUI

ypaBHEHUS U OCHOBHBIX THIIOB: TPOCTEUIINE TPUTOHOMETPUUECKHUE YPAaBHEHWs, CBOJAIIMECS K KBAJAPATHBIM, pellaeMble 4
HepaBeHCTBA. CHCTEMBI | pa3fioKEHHEM Ha MHOXHTENH, OJHOpOJHbIe. [IpocTeiliine TpUrOHOMETpHUYECKHe HepaBeHCTBA. CHCTEMbI
TPUTOHOMETPUYECKHX | TPUTOHOMETPHYECKHMX YPaBHEHHIA.
YPaBHEHUH. 1 IIpocreiie TPUroHOMETPUUECKUE YPABHEHMUSI. 1
2 TIpocreiiime TpUroHOMETpUYECKHE HEPABEHCTBA. 1
3 CucTeMbl TPUTOHOMETPUUECKHUX YPaBHEHUM. 2
[IpakTuueckue 3aHsITHs 4
1 Crioco0bl penieHns TPUTOHOMETPUUYECKUX YPABHEHHM. 2
2 Crioco0blI penieHns TPUTOHOMETPUIECKUX HEPAaBEHCTB. 2
KonTtposbHbIe paboThI HE IPeJlyCMOTPEHO
CamocrosTenbHas paboTa 00yJarommxcs HE IPelyCMOTPEHO
Tema 2.8 Cojnepkanue yueOHOro Marepuaia
Pemenne 3agau. [Tpeobpa3oBanre TPUTOHOMETPUIECKHIX BBIPOKEHUH. PerieHre TpUroHOMETPUIECKUX YPaBHEHUH W HEPABEHCTB, B TOM
OcHOBBI YHCIIe C MCIOJIb30BAaHUEM CBOUCTB (DYHKITHIA
TPUTOHOMCTPHH. IIpaKkTHUYeCKHE 3aHATHS 2
Tpuronomerpuueckue | 1 [ Pemenue 3ajay. 2
yHKuHIH KonTtposabHbIe paboTh 2
1 [ ®opmynsl TpuroHoMeTpur. TPUrOHOMETPUYIECKUE YPABHCHMS M HEPABCHCTBA. 2
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| CamocTosTenbHAs paboTa 00YIAIOIIHXCST

| He mpemycMOTpeHO |

Pasnen 3. IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE.

Tema 3.1. Conepxanne yu4eOHOrO MaTepuaia
OcHoBHBIE IIpenmer ctepeomerpuu. OCHOBHBIC MOHATHS (TOYKA, TpsMasl, IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIC aKCHOMBI 2
MTOHATUSA crepeomerpun. llepecekarommecs, mnapauleIbHBIE W CKpeNIMBAIOIIHEcs npsaMble. IIpu3Hak W CBOMCTBO
CTEpEOMETPUH. CKpCIIUBAIOIIUXCS NPMBIX. OCHOBHBIC IPOCTPAHCTBECHHBIE (PUTYPHI.
Pacnonoxxenue mpameix | 1 IIpeamer crepeomerpun. OCHOBHBIE aKCHOMBI CTepeoMeTpuu. llepecekaromuecsi, TapauieiabHbIE U 1
u CKPEIHUBAIOIINECS NIPSAMEIE.
IJIOCKOCTEH 2 OCHOBHBIE IPOCTPAHCTBCHHBIC (HYUTYPBI 1
JlabopaTopHbie paboThI HE TIPEJyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TIPETyCMOTPEHO
KonTtpomsHbIe paboThl HE TIPETyCMOTPEHO
CamocrosTenbHas padoTa 00yJaroIuXCs HE TPEJyCMOTPEHO
Tema 3.2. Conepxanue ydeOHOTO MaTepuaa OK 01, OK 03,
ITapannenpHOCTD [MapamneneHbie mpsMas W IUTockocTh. OmpenencHue. [Ipusnak. CBolicTBa (¢ J0Ka3aTelbCTBOM). [lapaienbHbIe 1 OK 04, OK 07
TPSMBIX, IPSIMOH U mwrockoctd. Onpenenenue. [lpuznak. CBoicTBa (¢ TOKa3aTenbCcTBOM). Terpaszap u ero 3neMeHTH. [lapanmnenenumen u
TUIOCKOCTH, TNIOCKOCTEH | ero a3memeHThl. CBOMCTBa MPOTHUBOIOJOXKHBIX TpPaHEH W JUAaroHaied mapasienenunena. [lOCTpOCHUE CEUeHHA.
Pemenue 3agau.
1 ] [MapanmenbHBIC IPsSMast B TUIOCKOCTB. 1
[IpodeccrnoHaTbHO — OPHCHTUPOBAHHOE COJICPIKAHHE 2
Tetpasap U €ro 3JIEMEHTHI. 1
2 [apamienenumnens U ero JEMEHTHL. 1
JlabopaTopHbIie pabOTHI HE TIPETyCMOTPEHO
[IpakTryeckue 3aHATHS
1 [ IocTpoeHue OCHOBHBLIX CEYEHHIA. 2
KonTponbHbIe pabOThI HE MPETYCMOTPEHO
CamocrosTenbHast paboTa 00yJarommxcs HE TPETyCMOTPEHO
Py6e:xHbli KOHTPOJIb
Paznen 3. IlpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE.
Tema 3.3. Copepxanrie yueOHOro MaTepraia
IepneHauKyIsspHOCTE | IleprneHIuKyJIsspHbIE  OpsiMble.  [lapaienbHble  TOpsIMble,  HEPIEHAMKYJISIPHbIE K  IUIOCKOCTH.  [IpH3HaK
IPSIMBIX, IPSIMOK U NEPIECHIUKYISIPHOCTH NPsAMON U IiockocTd. JlokasarenbcTBo. Ilepnennukynsp u HakioHHas. IlepneHaukyispHble 2
TUIOCKOCTH, TUNIOCKOCTEH | myiockocTd. [Ipu3HaK MepreHANKYIIPHOCTH IIocKkocTed. Jloka3arenscTBO. PaccrosiHus B mpoctpancTBe. Teopema o
TpeX MepIeHANKYIsipax. JJokazaTeapcTBO. YTOII MEXKIY IMPSMOU M INIOCKOCTBI0. YTOJ MEXKIY IIIOCKOCTSIMHU.
1 [TepnieHAUKYISPHBIC TPSMBIE. 1
2 IIpu3Hak neprneHIuKyJJISIpHOCTH NPSIMOU U MIIOCKOCTH 1
JlaGopatopHble paboThI HE TIPEYCMOTPEHO
[IpakTHyeckue 3aHATHS HE IPelyCMOTPEHO
KonTtposbHbIe paboThI HE IPelyCMOTPEHO K 01. OK 03
CamocrosTenpHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO %K 0 g CO)K 07’
Tema 3.4. Cojnepkanue yueOHOro MaTepuaia ’
Teopema o Tpex Teopema o0 Tpex TNepHEHANKYJSIpaX. YTol MEKAy NPSIMOA W IUIOCKOCTBIO. YTON MEXAY IUIOCKOCTSIMH. 2
MIEePTICHINKYISIpax [TepneHIUKYISIpHBIE MIIOCKOCTH. PacCTOSIHUS B IPOCTPAHCTBE
1 [ Hepuesaukynsp u HaknoHHAs. Teopema O TpeX IepIeHIUKYIsApax. 2

JlaGopaTopHbie paboThI

HE IPeJlyCMOTPEHO

HpaKTquCKHC 3aHATHA

HE MPEIYyCMOTPEHO

[MpodeccronanbHO — OPUEHTHPOBAHHOE COJIepIKAHHE

1 [ TapannenbHble, NepIeHANKYIAPHBIE M CKPEIIUBAIOIIME IPIMEIE B HCKYCCTBE.

1

KonTtposbHbIe paboTh

HE MPEAYCMOTPEHO

CamocrosTenbHasi padoTa 00yJaromuxcs

HE MPEAYCMOTPEHO
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Tema 3.5.
Pemenue 3amau.

AKCHOMBI ~ cTepeoMeTprH. [lepmeHIuKyIApHOCTh TPSIMOW UM TUIOCKOCTH, MapajlIeIbHOCTh JIBYX  MPSMBIX,
MEePIEHIUKYJISIPHBIX TUIOCKOCTH, TEPIEHIUKYISIPHOCTh IUIOCKOCTEH. PacrnoyiokeHue npsMbIX W TUIOCKOCTEH B

IIpsimbie u npoctpancTie. [lepneHauKYISIPHOCT B MapaJuIeIbHOCTh MPSIMBIX U IIocKocTel. CKpeImBaoniiecs npsMble
IJIOCKOCTH B JlabopaTopHbie paboThHI HE NMPEyCMOTPEHO
NIPOCTPAHCTBE [IpakTudeckue 3aHsITH 2
1 | Pemenue 3anau. 2
KoHTponbHBIE pabOThI 2
1 [ IpsMble ¥ NIOCKOCTH B IPOCTPAHCTBE 2
CamocrosTenbHas paboTa 00yYaOIIHXCSI HE ITPEAYCMOTPEHO
Pa3nen 4. KoopauHaThI M BEKTOPBI.
Tema 4.1. Copepxanrie yaeOHOT0 MaTepuaia
JlexapToBEI JlexkapToBBI KOOPAWHATHI B IpocTpancTBe. [Ipocreitmue 3agaun B KoopauHaTax. PaccTrosane Mexmy IByMsT TOUKAMHU, 4
KOOpAMHATHI B KOOPAMHATBI CEpEAUHBI OTpE3Ka
OpOCTPAHCTBE. JlekapToBbI KOOPIMHATHI B IPOCTPAaHCTBE. BEKTOPHI B IPOCTPAHCTBE. 2
Paccrosinne 2 Paccrosinne Mexay AByMsl TOUKaMHU, KOOPJIMHATHI CEPEIMHBI OTPE3Ka. 2

MEXAY IBYMS TOYKAMHU.
Koopaunats! cepenunst
OTpe3Ka

JlabopaTopHbie pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHsITUS

1 [ Ipocreiimue 3a/1a4u B KOOPAUHATAX

1

KonTtponpHbIe paboTh

HE TIPETYyCMOTPEHO

CamocTosTenpHast padoTa 00yJaronmxcs

HE IIPETyCMOTPEHO

Tema 4.2.
Bexkropsl B
MIPOCTPAHCTBE.
Yroa mexay
BEKTOPaMH.
CxkansipHoe
MIPOU3BEICHNE
BEKTOPOB

Coaeprxanre yueOHOrO MaTepuasa

Bektopel B mpoctpaHcTBe. ClloKeHHE W BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uHciao. KommmaHapHble
BekTOpEl. CKalspHOE TIPOM3BENCHHE BEKTOPOB. Pa3lloKeHHe BEKTOpa II0 TPEM HEKOMITJIAHAPHBIM BEKTOPAM.
KoopauHaTel BEKTOpa, CKaJsIpHOE MPOU3BEACHHE BEKTOPOB B KOOPAHHATAX, YO MEXKIY BEKTOPAMH, YrOJl MEXAY
MPSAMOM U IJIOCKOCTBIO, YIOJd MEXAY IJIOCKOCTAMHU. YpaBHEHHE IMIOCKOCTH. I €OMETPUUYECKUN CMBICT OMPEHAeTUTEIS
2x2

1 JleWicTBUS C BEKTOpaMHU

2

2 CkassipHOe POM3BEICHHE BEKTOPOB.

2

3 YpaBHEHHE MITOCKOCTH.

1

JlaGopaTopHble paboThI

HE TPETyCMOTPEHO

HpaKTI/I‘{eCKI/IC 3aHATHA

[MpodeccroHanbHO — OPUEHTHPOBAHHOE COJIEPIKAHME

1 Brrunciienue paccTosiHUM M IIIOMIAAe Ha TJIOCKOCTH.

2 KonmdectBeHHBIE pacuéThl.

KonTtponpHEIe paboTh

1 [ KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE.

NINININ|

CamocTosTenpHast paboTa 00ydaronmxcs

HE TIPEYCMOTPEHO

OK 01, OK 03,
OK 04, OK 07

Paszgen 5. KomniiekcHbIe yncJia.

Tema 5.1
KommnnekcHele yncna

Copepxanre yaeOHOro Marepuaia

ITonsTe komrmiekcHoro uymcia. CompspDKkeHHBbIE KOMIUIEKCHBIE YHCIA, MOIYJIh W apryMEHT KOMIUIEKCHOTO 4HCHA.
dopma 3anmucu KOMIDIEKCHOTO Yuciia (TeOMETpUYECKasi, TPHTOHOMETpHIECKast, anredpandeckas). ApudMeTHaecKue
JNEHCTBUSL C KOMIUIEKCHBIMHM YHCJIaMH. BBINONHEHHE pacdyeToB € IMOMOINBIO KOMIUIEKCHBIX uucelnl. [lpumepst
HCIOJIb30BaHUsI KOMIUIEKCHBIX YHCEI.

1 | TloHATHE KOMIIIEKCHOTO UHCTIA.

2

JlabopaTopHbie paboTHI

HE IPelyCMOTPEHO

HpaKTI/I‘lCCKI/Ie 3aHATHUA

1 ApudmeTnueckre eHCTBHS ¢ KOMIUICKCHBIMU YUCIAMHU.

2

2 Brimonnenne PacUCTOB C TOMOIIBIO KOMINNICKCHBIX YHCCII.

2

KonTtposbHbIe paboTh

HE MPEAYCMOTPEHO

CamocrosTenbHasi padoTa 00yJaromuxcs

HE MPEAYCMOTPEHO

OK 01, OK 02,
OK 03,
OK 04, OK 05
OK 07
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Pasnen 6. IIpousBoaHasi ¥ mepBoodpa3Hasi QyHKIHHU

Tema 6.1 Conepxanue yuyeOHOrO MaTepuaia
Ionsitue OnpeencHue YUCIOBOW TOCIE0BATEIILHOCTH M CHOCOOB! e¢ 3amaHus. CBOMCTBA YHCIOBBIX IOCIICAOBATEIHLHOCTEH.
TIPOM3BOTHOM. OnpeneneHue Ipenena MocieA0BaTeIbHOCTH. BrIuncieHne mpenenoB mocienoBaTensHOcTe. [Ipemen GyHkmum Ha
®opmyiisl U ipaBuiia | GeckoHedHocTH. [penen dbyHkuuu B Touke. [Ipupamenne aprymenTta. [Ipupamenve Gpyskiun. 3agaun, TPUBOIAIINE K 2
JubepeHIUpOBaHUS | MOHATHIO NPOW3BOAHON. OmpeneneHne  NPOU3BOAHON. AJTOPUTM  OTBICKAHHMS — HPOU3BOAHOM.  POpPMYIBI
muddepennupoBanusa. IlpaBuna  guddepenmupoBanus.  OmnpeneneHue  CaoKHOKW — GyHKuuu. [IpousBomHas
TpUroHOMETpHYecKUX QyHKIuii. [Tponu3BoaHas CI0XKHON QYHKITUH.
1 OnpeiesicHUE YUCIOBON TOCIIEI0BATEILHOCTH U CIIOCOOBI €€ 33 IaHusl. 1
2 OnpenencHre MPOU3BOIHON. AJITOPUTM HAXOXKJICHHS IPOU3BOIHOM. 1
JlabopatopHbie paboThHI HE MPEaYyCMOTPEHO
[IpakTudeckue 3aHsITHs 11
1 Dopmyisl guddepeHIupoBaHsL. 1
2 [TpaBuna guddepeHIIpOBaHMS 2
3 IIpou3BoAHBIC TPUTOHOMETPHYECKUX (DYHKIIHMN. 2
4 [Tpou3sBoiHast MOKAa3aTEAbHOM, JOrapUPMHUICCKON M CTCIICHHON (DYHKITHH. 2
5 [Ipou3BoaHAs CIIOKHON QYHKIIMH. 2
6 BrruuciieHre mpou3BOaHBIX 2
KonTtponpHbIe paboTh HE TIPETyCMOTPEHO
CamocrosTenbHas padoTa 00yJaroIuxcs HE MMPEYCMOTPECHO
Tema 6.2 Copepxanrie yueOGHOr0 MaTepuaia
TlonsTue o [Tonstue HenpepblBHOW ¢yHKIMH. CBoiicTBa HemnpepblBHON (GYHKIUH. CBSI3b MEXAY HENPEPHIBHOCTHIO | 1
HETIPEPBIBHOCTH T depeHInPyeMOCThIO (PYHKITHH B TOUKE. ANTOPUTM PEUICHUsI HEPABCHCTB METOIOM HHTCPBAJIOB.
Gynxnuu. Meton 1 | Ionstue HenpepsiBHO¥ GyHkiuy. CBoMcTBA HEIPEPHIBHOM (QYHKIMH. 1
HHTEPBAJIOB JlaGopatopHbie paboThI HE MTPEAYCMOTPEHO
[IpakTrdeckue 3aHATHS 2
1 | AnropuTm pellieHUs HEPABEHCTB METOIOM MHTEPBAJIOB 2
KoHTpobpHbIE paboThI HE MIPEeAYCMOTPEHO
CamMocTtosTenpHasi paboTa 00ydaronmxcs HE TIPEJYCMOTPEHO
Tema 6.3 Copepxanue yaeOHOro Marepualia

T'eomeTpuueckuii u

['eomeTprdecKuii CMBICIT MPOM3BOTHON (DYHKIUHU — YTIIOBOH KOA(D(GHUIIHEHT KacaTeNbHOH K TpaduKy HYHKIIUU B TOUKE.

(bu3nvecKuil CMBICI YpaBHeHHEe KacaTeabHOH K rpaduky GyHKIUH. AJITOPUTM COCTABICHUS YPABHEHHUS KacaTeIbHOH K rpaduky GyHKIHH 4
TIPOM3BOTHON y=f(X). Pusnueckuii (MexaHMYECKUI) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1)
1 I'eoMeTpHYECKHIA CMBICIT IPOU3BOAHON (hYHKITHH. 2
2 Du3HuecKUil CMBICT IPOU3BOIHON 2
JlaGopatopHbie paboThI HE TIPEJyCMOTPEHO
[IpakTHyeckue 3aHATHS 1
1 | YpaBHeHue KacaTenbHOM K rpaguky QYHKIUY. 1
[IpodeccroHaIbHO — OpUEHTHUPOBAHHOE COJIEPIKaHNE 1
1 [ ®uswueckuil cMBICH IPOM3BOAHON B MPO(ECCHOHANBHEIX 331a4ax 1
KoHTposubHbIe paboThI HE IPelyCMOTPEHO
CamocrosTenbHas paboTa 00yJarommxcs HE TPEYCMOTPEHO
Tema 6.4 Copepxanrie yaeOHOTO MaTepuaia
MOHOTOHHOCTB Bo3spacranue u yObiBaHre (HYHKIIMH, COOTBETCTBHE BO3PACTaHUS M yObIBaHUS (BDYHKIIMHM 3HAKY MPOW3BOJHOHN. 3amadn 2
¢yaknmu. Toukn HA MAKCHMYM U MHHUMYM. AJITOPUTM HCCIIeIoBaHMs (DYHKIIMU ¥ MOCTPOSHHS e rpaduKa ¢ MOMOIMIBI0 TPOU3BOTHON
OKCTpEMyMa. 1 | MonotonHOCTb pyHKIMM. TOUKH SKCTpEMYMA. 2
HCCHCHOBgHI/Ie JlaGopatopHblie paboThI HE IPElyCMOTPEHO
(ynkumni n IIpakTHUecKue 3aHITHS 4

MOCTPOCHUE TPaAPHUKOB.

1 AJTOPUTM HCCle0BaHUS (YHKIIMH

2

2 ITocTpoenue rpadurika GYHKIMH ¢ TOMOIIHIO MPOU3BOIHOM.

2

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

HE MPEITYCMOTPEHO

CamocrosTenbHas paboTa 00yJarOHXCs

HE MPEAYCMOTPEHO

Tema 6.5

Copepxanrie yueOHOro Marepuaia

Hamnbomnpiee u Haxoxxnerne HanOoIbIIIero 1 HAMMEHBIIET0 3HAYCHUH (DYHKIIHIA, TOCTpOSeHUE TPapUKOB C HCIIOIb30BAHUEM allapara 2
HalMEHbIIIee 3HAUCHHUS | MaTeMaTUYeCKOro aHaJIn3a
bynxIn 1 [ HaxoxmeHue HauOOJIBIIEr0 ¥ HAMMEHBUIETO 3HaUeHUH (YHKLMH, IOCTpOeHHE Ipa(UKOB. 2
JlabopaTopHbie paboTHhI HE TIPEJyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TIPETyCMOTPEHO
KonTtpomsHbIe paboThl HE TIPETyCMOTPEHO
CamocrosTenbHas padoTa 00yJaromuxcs HE MPETYyCMOTPECHO
Tema 6.6 Coniepkanue ydeOHOTO MaTepuaa 2
Haxoxnenne HawnMenbiniee u HaubosbIee 3HaUeHUE QYHKIIAN
ONTUMAJIBLHOTO 1 [ 3amaum Ha HaXOXkJIeHUE HANOOIBIINX ¥ HAMMEHBIINX 3HAYECHNH BETHYUH 2
pe3ybTaTa € IIOMOMIBIO [IpakTHueckue 3aHsATUS
IpOU3BOAHOU B IIpodeccrnoHaIbHO — OPUEHTUPOBAHHOE COJICPIKAHUE 2
NpaKkTUICCKUX 3a/laqax | 1 IIpuMepbl HCIIONB30BAHMS IPOM3BOMAHOM JJI1 HAXOXKICHHMS ONTHMAJbHOrO PEIIEHHS B 3ajJavyax IIo 2
CICIHMATBHOCTH
KoHTponbHbIe paboThI 2
1 [ Ipowussoxnas QyHKIMH 2

CamocTosaTenpHast padoTa 00yJaronmxcs

HE IPETyCMOTPEHO

Py0eskHblii KOHTPOJIb

Pazges 5. MHOrorpaHHUKH M TeJia BpalleHUsl

Tema 7.1
MHororpasHuKu

Coneprxanne ydeOHOTO MaTepHaja

[onsarue mpusmel. Ee ocHOBanus m OOkoBBIe rpaHu. Bricota mpusmel. [Ipsamas m HakioHHas mpu3ma. [IpaBuibHas
npusma. Ee ceuenue. [lapannenenwumes, CBOWCTBA MPSIMOYTOJBHOrO mapasienenumnena, kyo. CeueHue KyoOa,
napaienenunena. [lupamuaa u ee snemenTsl. Ceuenne nupamuabl. [IpaBunbHas nupaMuja. YcedeHHas MUpaMuja.
[Inomanas OOKOBOW U IOJIHOW MTOBEPXHOCTH MPHU3MBIL, IUPAMHUIBIL.

1 Ceuenue ky0a, mapajieienumnena

2 YceuéHHas nMpaMuIa.

HpO CCCHMOHAJIBHO — OPUCHTHUPOBAHHOC COACPKAHNEC

1 [pmma. [IpsMast 1 HAKITOHHAS TPHU3MA.

2 [Mapamnenenunen. CBOKWCTBA NPSIMOYTOJbHOTO napajuienenunena. Kyo.

3 [Tupamua u e€ anemenTsl. [IpaBunpHas nupamMuaa.

NINN| O -

JlaGopaTopHble pabOThI

HE TIPETyCMOTPEHO

HpaKTI/I‘{eCKI/IC 3aHATHUA

1 I Pemenne 3a4a49 Ha BBIYUCJICHUC TUIOMAAN MMOBEPXHOCTU TMPHU3MBI, ITMPAMUIBI.

2

[podeccroHaNIbHO — OPUEHTHPOBAHHOE COJIEPIKAHME

2

1 | Pa6ota 1o co3aaHuo 00bEMHBIX MOielell MHOTOTPAHHUKOB.

2

KonTtposbHbIe paboThI

HE IPelyCMOTPEHO

CamocrosrenbHas paboTa 00ydaromuxcs

Tema 7.2
CummeTpus B KyOe,
napajuielienuIee,
mpu3Me,
mUpaMuIe.

Conepkanue yueOHOro MaTepuaia

CuMMeTpHsl OTHOCUTENFHO TOYKH, MPsIMOH, ockoctu. CuMMeTpusi B KyOe, mapajuielienune/ie, Ipu3Me, THpaMue.
CumMeTpusi B IPUPOE, APXUTEKTYPEe, TEXHHUKE, B OBITY.

HE MPETyCMOTPEHO
2

1 [ TToHATHE O CUMMETDPHH B IIPOCTPAHCTBE

2

JlabopaTopHbie paboThI

HpaKTI/I‘lCCKI/Ie 3aHATHUA

HE TIPEYCMOTPEHO
2

1 [ Cummerpus B kybe, napamienenuiee, Npu3Me, MIpaMHJe. 2
IIpodheccHOHATBHO — OPUCHTHPOBAHHOE COJICPYKAHKE 2
1 | CumMerpust B IpHpOJIE, apXUTEKType, TEXHUKE, B OBITY. 2

KonTtposbHbIe paboTh

HE MPEAYCMOTPEHO

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
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CamocrosTenabHas padoTa 00yJarmuxcs

HE MPEITYCMOTPEHO
2

Tema 7.3 Conepxanue yuyeOHOrO MaTepuaia
IIpaBunbHBIC [oHsTHE MPaBUIBHOIO MHOTOrpaHHUKa. CBONCTBA NPaBUIBHBIX MHOTOTPAHHUKOB
MHOTOI'PDAHHHKH, HX 1 [ IpencrasneHus o NpaBUIbHBIX MHOIOIPAHHHKAX 2
CBOWCTBA JlabopatopHbie paboThHI HE MPEAYyCMOTPEHO
[IpakTHyeckue 3aHATHS 2
1 [ Pabora 1o co3naHuio 06bEMHBIX MoJieNell NpaBHIbHBIX MHOTOIPAHHUKOB. 2
KoHTposbHbIe paboThI HE [PEAYCMOTPEHO
CamocrosTenapHas padoTa 00yJarImuxcs HE MPEAYyCMOTPEHO
Tema 7.4 Conepxanue yuyeOHOTO MaTepuaia

Tena BpamieHus.

Hunmuaap u ero sneMenTsl. Cevenue mwinHpa (MapajuieIbHOe OCHOBAaHUIO U ocH). PasBepTka munuHapa. Konyc u ero
anemenTbl. CedeHue KoHyca (MapajuieibHOE OCHOBAHHIO M MPOXOJSIIee 4Yepe3 BEpIIUHY), KOHHYSCKHE CCUCHUSI.
PasBepTka koHyca. YcedeHHBIH KoHyc. Ero oOpasyromas u Beicota. Ceuenue ycedeHHoro konyca. lllap u cdepa.
BsanmMHoe pacmonioxenue cdepsl U mwiockoctu. CeueHue mapa, cepsl. [ToaHas NOBEpXHOCTb.

1 | YcedeHHsIi KOHYC

[IpodeccroHAIEHO — OPUEHTHPOBAHHOE COJICPIKAHUE

1 [unuuap u ero cBoiicTa. IlonHasi OBEpXHOCTh HUIMHAPA.

2 Konyc u ero cBorictBa. [lojiHasi MOBEpXHOCTh KOHYCA.

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

NN

JlabopatopHble pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHsITUS

IMpodeccroHanbHO — OPUEHTHPOBAHHOE COJIEPIKAHME

2

1 [ Pabora no co3naHmuo 00BEMHBIX MOJIENeH KpYTIIBIX Tell.

2

KoHTponpHast padoTa

HE IIPETyCMOTPEHO

CamocrosTenbHas paboTa 00yyaronmxcst

He NPeyCMOTPEHO

Tema 7.5

OO0BeMBI U

IUIOIAaN
IIOBEPXHOCTEH Tl

Conepxanue yueOHOro MaTepuaia

O0BeM MpsIMOYTOIBHOTO Mapajurenenunena. OobeM Ky6a. OObeMBI IPSMOM PU3MBL U IUTHHAPA. OOBEMBI ITHPaAMHUIBI
u xoHyca. O0beM miapa.

JlaGoparopHbie paboThHI

HE TIPEJYCMOTPEHO

IIpakTrueckue 3aHsITUS

1 Permrenue 3a1a4 Ha HAXOXKICHHUE IJIOMAIM MIOBEPXHOCTH U 00BhEMa MHOTOTPaHHUKOB. 2
2 Perenue 3a1a4 Ha HAXOXKACHHE IIOMAIM MOBEPXHOCTH U 00bhEMA TEJ BpaICHHSI. 2
3 Brerunciienre 00beMOB TEJT BpaIlICHUS 110 MOJICIISIM. 2

KoHnTponpHast paboTa

HE TIPEJYCMOTPEHO

CamocrosTenbHasi paboTa 00yJarommxcs

HE TPETyCMOTPEHO

Tema 7.6
KombOunammn
MHOT'OTPaHHUKOB U TEJl
BpalleHUs

Copepxanrie yaeOHOro Marepuaia

KOM6I/IH3HI/II/I TCOMCTPHUYCCKHUX TCII. Hcnonp3oBanue KOM6I/IH8.HI/Iﬁ MHOTI'OIrpaHHHKOB M TCJI BPAIICHHUA B IIPAKTHKO-
OPUCHTHUPOBAHHBIX 3aJavax.

1 | KomMbMHALMH reOMETPUYECKHUX Tell.

2

JlaGopatopHblie paboThI

HE MPETyCMOTPEHO

IIpakTraeckue 3aHsATHS

1 [ Pemenue 3ayau

[IpodeccroHaIbEHO — OPUEHTHPOBAHHOE COJIEPIKAHUE

1 | Wcnons3oBanue KOM6I/IHaHI/II\/’I MHOTOI'PaAaHHUKOB U TCJI BpallICHUA B ITPAKTUKO-OPUCHTUPOBAHHBIX 3aJa49ax.

KoHTponpHast paboTa

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

NN NN NN

CamocrosTenpHas padoTa o0yJaromuxcs

HE MPEAYCMOTPEHO

Pasnen 8. IlepBoodpa3Has GyHKIMH, €€ IPUMEHEHUE

Tema 8.1
[TepBooOpazHast

ConepkaHue yueOHOro MaTepuaia

3aaaqa O BOCCTAHOBJICHHWHW 3aKOHa ABWXCHH 110 HM3BECTHOM CKOPOCTH. Ilonsitue HHTCIrpHUPOBAHUA. (O3HaKOMIICHHE C

3

OK 01, OK 02,
OK 03, OK 04,
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(hyHKIUH. MOHATHEM MHTErpana M InepBooOpasHoil mns (yHkumn y=f(x). PemieHune 3amad Ha CBsI3b IEPBOOOpa3sHOM M ee OK 05,
[IpaBuna HaXOXKJACHHUS | MPOU3BOJMHOW, BBIYHMCICHUC IIEPBOOOpasHON st jaHHOW (yHKimu. Tabmuma dopMmyn aias  HaXOXKACHUS OK 06, OK 07
TIEPBOOOPA3HBIX nepBooOpa3HbIX. Mi3yueHne mpaBuiia BEIYUCICHHS TIEPBOOOPA3HOM.
O3HaKOMJICHUE C TOHSATHEM MHTErpaja u nepooOpasHoi st hyHkuun y=f(X). 1
2 Tabauna GopMyI it HAXOXICHH TepBO00Opa3HbIX. M3yueHne npaBuiia BRIYHUCICHUS IEPBO0Opa3HOM 2
JlabopaTopHbie paboThI HE TIPeJyCMOTPEHO
[TpakTudeckue 3aHATH 2
1 [ Haxoxpmenue nepoo6pasHEIX. 2
KoHTposbHbIe paboTh HE TPEJyCMOTPEHO
CamocrosTenbHas padoTa 00yJaromxcs HE TIPEyCMOTPEHO
Tema 8.2 Copepxanrie yaeOHOro MaTepuaa
[Tnomanp 3amaun, IPUBOAAIINE K TOHSATHIO OTIPEIEIIEHHOTO HHTETPajia — O BRIYHUCICHUH TUIOMAAA KPUBOIMHEHHON TPATICIINH, O
KPUBOJIMHEHHOM nepeMeineHun Touku. [ToHsTue onpenenéHuoro naTerpaia. ['eomerpudeckuid 1 GU3MYESCKUIA CMBICIT OIIPEICIICHHOTO 5
Tparnernun. opmyna unterpana. ®opmyna Helorona— JlelOHuna. PemieHue 3amad Ha TPUMCEHEHHWE WHTETpasia JUIs BBIYKCICHUS
Herorona — Jle#iOHnma | Gpu3M4yeCcKuX BEIMYMH U IUIOMAIEH.
1 3amaum, MPUBOIAIINE K MOHATHIO ONMPEACIEHHOTO HHTErpaia 1
2 [ousTHe onpenenaéHHoro uHTEerpana. ['eoMeTpruecKuii U PU3MUCCKUI CMBICI ONPEICICHHOI0 HHTErpaa. 2
3 ®dopmyna Heiotona — JIeHOHMIIA. 2
JlabopaTopHbIie pabOTHI HE TIPETyCMOTPEHO
[TpakTudeckue 3aHsATH 2
1 | Beluncnenue miomasaeit Guryp ¢ oMok HHTErpana. 2
[IpodeccrnoHaTbHO — OPHCHTHPOBAHHOE COJICPKAHHE 2
1 | Peulenue 3a1a4 Ha NpUMEHEHME MHTErpaia JUIs BhIYMCIeHHs (M3MUECKUX BEIMYMH U ILIomaiei. 2
KoHTposibHbIe paboThI 2
1 [ IlepsooGpa3Hasi U MHTErpa. 2
CamocrosTenpHasi paboTa 00yJarommxcs HE TIPETyCMOTPEHO
Pa3znen 9. Crenenu u kopHu. CTenennasi pyHkums.
Tema 9.1 Copepxanre yueOHOTO MaTepraia
CreneHHas TouaTve KOpHA N-Off cTemeHM M3 AeHCTBUTENHLHOro umcia. OyHKIMHE y = VX n ux cBoiicTBa u rpaduku. CpoiicTBa 5
(byHKuus, ee cBOHCTBA. | KOpHs n-oi crenenu. [IpeoOpasoBaHue HPPAIMOHATBHBIX BEIPAKEHHUH
IIpeobpaszoBanue 1 TlonsTre kopHs n-0ii creneHu. CBONCTBA KOPHS N-OM CTEIICHH. 2
BBIPAKCHHI C KOPHAMH | 2 ®yHKIMKU Y = VX N UX CBOWCTBA M rpaduKH. 1
N-OM CTETICHU 3 [TpeoOpa3oBaHue HPPAIMOHAIbHBIX BRIPAKECHUI 2
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPETyCMOTPEHO
KonTponpHast paboTa HE TPEYCMOTPEHO
CamocrosTenpHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO OK 01, OK 02,
Tema 9.2 Conepxanne ydeOHOTO MaTepuaa 4 OK 03, OK 04,
CsoiicTBa cTeneHn [loHsATHE CTENICHU C pallMOHATBHBIM IMoKa3arenaeM. CTeneHHbIe ()YHKIIWU, UX CBOWCTBA M rpadUKU OK 05,
C pallMOHAJIbHBIM K 1 [ToHsiTHE CTETIEHH C PAIMOHATBLHBIM MTOKA3aTEIIEM. 2 OK 06, OK 07
JEACTBUTENBHBIM 2 CreneHHbie QYHKIINU, KX CBOMCTBA U TpadUKH 2
[IOKa3aTC/IAMU JlabopaTopHbie pabOoTHI HE IPEAYCMOTPEHO
[IpakTHyeckue 3aHATHS HE TPEYyCMOTPEHO
KonTtpospHas paboTa — TeKyImuii KOHTPOJIb HE IIPEAYCMOTPEHO
CamocrosTenpHas padoTa 00ydJarImmxcs HE MTPEAYCMOTPEHO
Tema 9.3 Conepxanne y4eOHOTO MaTepuaia 4
Pemenne PaBHOCHMIIBHOCTH WpPpaIMOHANBHBIX YpaBHEHHMA. MeETOIbl MX pelieHus. PelieHue uppalnuroHaIbHBIX YPaBHCHHUA U
HppaMOHAIHLHBIX HEPaBEHCTB
YPaBHEHUH U 1 MeToap! penmeHnss HppalHOHAIBHBIX YPaBHESHHI 2
HCPABCHCTB. 2 Pemienue uppanroHanbHbIX YPaBHEHUH. 2
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JlaGopaTopHbie paboThHI

HpaKTI/I‘{eCKI/Ie 3aHATHUA

HE MPEITYCMOTPEHO
1

1 | Perenue uppalMoHaIbHBIX HEPABEHCTB 1
KoHTponpHast padoTa 2
1 [ Pemenue nppalMoHANbLHEIX YPaBHEHHH 1 HEPABEHCTB 2

CamocrosTenbHas paboTa 00yJaroIuxCs

Py0eskHblil KOHTPOJIb

HE MPEJTYCMOTPEHO
2

Pa3nen 10. loka3aTreabHast GYHKIIUS

Tema 10.1
Iloka3arennHas

byHKITHA,
€¢ CBOICTBa

CojnepkaHue yueOHOro MaTepuaia

CreneHs ¢ ITPOM3BOJIbHBIM JEHCTBUTECIBLHBIM IOKa3aTEIIEM. Or[pe,ueneHMe MOKa3aTeIbHOU (byHKHI/II/I, €e CBOMCTBa U

rpaduk. 3HAKOMCTBO C TIPUMCHCHHEM TIOKa3aTelbHOW (yHKIMM. PernieHue mOKa3aTeNbHBIX — YpPaBHEHUN 4
(O YHKIIMOHAJILHO-Tpa(PHUIECKUM METOIOM.

1 IToka3aTenpHas (QYHKIHS, €€ CBOMCTBA. 2
2 PenieHne nmoka3aTenbHbIX YpaBHCHUN (hYHKIIMOHATBHO-TPA(QUICCKHM METOJIOM. 2

JlaGopaTopHble pabOThI

HE TIPETyCMOTPEHO

HpaKTI/I‘IeCKI/Ie 3aHATHA

HE IPETyCMOTPEHO

KontposabHas pabora

HE TPEJyCMOTPEHO

CamocrosTenbHas paboTa 00yYaOIIHXCSI

HE TIPEJyCMOTPEHO

Tema 10.2
IToka3arenpHbIE
YpaBHEHUSA
Y HEPaBEHCTBA

Copneprxanne ydeOHOTO MaTepHaja

Pemienne mokaszaTenbHBIX ypaBHEHHUH METOJIOM ypaBHHBAHHUS IMOKa3aTeleil, METOJOM BBEIICHHMsS HOBOW NEPEMEHHOM,
(G yHKIIMOHATBHO-TPAQUIECKUM METOIOM. PellicHHe MOKa3aTeNIbHBIX HEPaBCHCTB. PelIeHHE CHUCTEM IOKAa3aTeNIbHBIX
YpaBHEHHUH.

4

1 ITokazarenpHbIC YPaBHEHUSI.

2

2 Iloka3zaTenpHBIC HCPaBCHCTBA.

2

JlaGopatopHbie paboThI

HE TIPEJyCMOTPEHO

IIpakTrueckue 3aHsITUS

1 PemeHne moka3aTebHBIX YPaBHEHHI CIIOCOOOM YpaBHHUBAHUS MOKa3aTenei

2 Pemenne ypaBHeHM criocoO0M BBeJICHHST HOBOH MepeMeHHOH, () YHKIIMOHATBHO -TPaQHIECKIM METOIOM.

3 Perienne noka3areabHbIX HEPABEHCTB.

4 Penienue cucteM nokaszaresibHbIX YPABHEHUIA.

KontponpHas padora

1 | HokasaTenbHble YpaBHEHUs U HEPABEHCTBA

NN INININ| N

CamocTosTenpHasi paboTa 00ydaronmxcs

HE TIPEJYCMOTPEHO

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

Paznean 11. Jlorapugmsl

. JJorapupmuueckas pyHKuus

Tema 11.1
Jlorapudm uuncna.
CgoiicTa orapupmos

Conepxanne ydeOHOTO MaTepHaa

Jlorapudm uumcna. JlecATHYHBIA W HATYpalbHBIA JOrapu(MBI, YHUCIO €.
JjorapuMUpOBaHUS.

CpoiictBa sorapupmo. Omneparus

6

1 Jlorapudm uncna. CBoiicTBa jorapudMos.

2 ITepexoa K HOBOMY OCHOBaHHUIO

3 [IpeobpazoBanue JorapupMIUIECKUX BRIPaKEHUH

2
2
2

JlabopaTopHbie paboThI

HpaKTH‘{CCKI/Ie 3aHATHUA

HE TIPEYCMOTPEHO
2

1 [ Pemwenue 3anau

2

KonTtposnsHbie paboThl

HE MPETyCMOTPEHO

CamocTosTenpHasi paboTa 00ydaronmxcs

Tema 11.2
Jlorapudmuueckas
(dhyHKITHSA, €e CBOMCTRA.

Conepxanne ydeOHOTO MaTepuaa

Jlorapudmuueckas GyHKIMS U ee CBOMCTBA.

HE TIPEYCMOTPEHO
2

1 [ Jlorapudmudeckas GyHKus, €€ rpadMKH ¥ CBOHCTBA.

2

JlaGopatopHbie paboThHI

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

HE MPEITYCMOTPEHO
2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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1 | IocTtpoeHne rpaduKoB TOTapHPMIIECKHX (QYHKIHH.

2

KonTtposbHbIe paboTh

HE MPEAYCMOTPEHO

CamocrosTenbHasi padoTa 00yYaOIIHUXCsI

HE MPEAYCMOTPEHO

Tema 11.3

Jlorapudmuaeckue

ypaBHEHHUS,
HEepaBEeHCTBA

Copepxanrie yaeOHOT0 MaTrepuaia

[onsarne morapubmmgeckoro ypaBHeHHs. Omnepanys TOTCHIMPOBAHUSA. TpH OCHOBHBIX METONA pEIICHUS
norapu(MHUYCCKUX ypPaBHEHUHN: (PYHKIMOHAILHO-TpAdUICCKUN, METOJ] MOTCHIUPOBAHUS, METOJ BBCACHUS HOBOU
nepeMeHHol. JlorapupMudeckue HEpaBeHCTBA. AJTOPUTM PEIICHUS CHCTEMBI ypaBHEHHH. PaBHOCHILHOCTD
Jorapu(MIUIECKUX YPaBHCHUN M HEPAaBEHCTB.

Jlorapudmuyeckre ypaBHCHHUS.

Crioco0bI penicHus JorapupMUIecKuX YpaBHCHUIMA.

Jlorapudmudeckne HepaBeHCTBA.

AJ'IFOpI/ITM PCIICHUA CUCTCMbI ypaBHeHHﬁ.

RN NN

2
3
4 Croco0slI penieHus JorapuhMHIECKUX HEPABEHCTB.
5
JI

abopaTopHbIe pabOThI

HpaKTI/I‘IeCKI/Ie 3aHATHA

HE IPEJYCMOTPEHO
4

1 Permenue jorapuMUIeCKUX ypaBHEHUH.

2

2 Pemienue norapuMuuecKux HEpaBEHCTB.

2

KoHTponbHbIe paboThI

HE TIPEJyCMOTPEHO

CamocrosrenbHasi paboTa 00yJaromuxcs

HE TIPETYyCMOTPEHO

Tema 11.4
Jlorapudmsr B

npupoac U TCXHUKE

Copepxanue yaeOHOro MaTepuaa

[Ipumenenue sorapudma. Jlorapudgmuyeckas crupaib B mpupoje. E¢ MaTemaTHueckue cBoicTBa

IMpodeccroHanbHO — OPUEHTHPOBAHHOE COJIEPIKAHKE

2

1 [ JorapudpmMuueckas coupaib B IPHPOJE.

2

JlabopatopHble pabOTHI

HE IIPETyCMOTPEHO

IIpakTrueckue 3aHATUSA

HE NPEeTyCMOTPEHO

KonTtpomsHbie paboThI

2

1 | Jlorapudpmudeckue ypaBHeHHs M HEPaBEHCTBA

2

CamocTosTenpHasi paboTa 00ydaronmxcs

HE TIPEJyCMOTPEHO

Paszgen 12. Muo:kecTBa.

JJieMeHThI Teopuu rpados

Tema 12.1 Copepxanue yaeOHOro Marepualia

MHoxecTBa [onsarue MHOXKecTBa. [logMHOKecTBO. OTIepaniiu ¢ MHOXeCTBaMU. PereHre npukiaaaex 3a1ad. OMucanne pearbHbIX 2
CUTYAIHIA C IIOMOIIIBI) MHOYKECTB.
1 [onsitne MHOXKeCTBA. [10IMHOKECTBO. 1
2 Onepanuu ¢ MHOYKECTBAMHU. 1
JlabopaTopHbie pabOTHI HE NPEeyCMOTPEHO
IIpakTrueckue 3aHATUS
IIpodheccroHaIbHO — OPUSHTHPOBAHHOE CONCPIKAHHE 2
1 | Pemenue npuKJIagHbIX 3a0a4. 2
KonTtposbHbIe paboThI HE TPEYCMOTPEHO
CamocrosrenbHas paboTa 00ydJaromuxcs HE MPEyCMOTPEHO

Tema 12.2 Conepkanue yueOHOro MaTepuaia 4

I'padsr [ounsarue rpacda. Cesa3ubld rpad, gepeBo, nukI rpad Ha miockocT. [lpuMeHeHne rpad)oB K pelIeHHIO 3a/1ay.

1 [onsitue rpada. 2
2 TpuMmeHeHue rpadoB K PEIIEHUIO 3a/1au. 2

JlaGopatopHbie paboThI

HE TIPEYCMOTPEHO

HpaKTI/I‘{eCKI/Ie 3aHATHUA

HE NPEIYCMOTPEHO

KonTtposubHbIe paboTh

1 [ Muosxectsa, rpadbl 4 UX IpUMEHCHHE.

2

CamocTosTenpHast padoTa 00yJaronmxcs

HE [PEAYCMOTPEHO

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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Pazgen 13. D1eMeHTHl KOMOMHATOPUKH, CTATHCTHKH W TEOPHHU BEPOSATHOCTEI

Tema 13.1 Conepxanue yuyeOHOrO MaTepuaia 4
OCHOBHBIE TIOHATHS [lepecTaHOBKH, pa3MEIICHHUS], COYCTAHUSI.
KOMOWHATOPUKA 1 OcHOBHBIE IOHATHS KOMOMHATOPHKH. 2
2 3a7auM Ha MOACYET YHCIa pa3MEIICHUH, IEPECTAHOBOK, COUCTAHMMA. 2
JlabopaTopHsle paboThI HE NPeTyCMOTPEHO
[pakTuyeckue 3aHATHS He NPeTyCMOTPEHO
KoHTposbHbIe paboThI He NIPeyCMOTPEHO
CamocrosTenbHas paboTa 00ydJaronuxcst He NIPeyCMOTPEHO
Tema 13.2 ConepkaHue yueOHOro MaTepuaia
CoOsnITHE, COBMECTHBIE W HECOBMECTHBIC COOBITHSA. TeopeMbl O BEpPOSATHOCTH CYMMBI COOBITHH. YCIIOBHAas BEpOSTHOCTD. 5
BEPOATHOCTb COOBITHSA. | 3aBUCHUMBIC U HE3aBUCHMbIE COOBITHs. TeopeMbl O BEPOATHOCTH MpPOM3BeleHHs coObIThil. OTHOCUTENbHAS YacTOTa
CrnoxxeHue u COOBITHSI, CBOHCTBO €€ ycTONIMBOCTH. CTAaTHCTHIECKOE OMpeIeIeHHe BEpOATHOCTH. OIieHKa BEPOSATHOCTH COOBITHSI.
YMHOXKEHUE 1 | CoGbitHe, BepOSTHOCTb COOBITHSL. 2
BEPOATHOCTCH. 2 3aBHCHUMBIC W HE3aBUCHMEIC COOBITHSI. 1
3 TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. 1
4 TeopeMbl 0 BepOSTHOCTH MPOM3BEICHUS COOBITHI. 1
[IpodeccrnoHaTbHO — OPHEHTUPOBAHHOE COJICPIKAHHE 2
1 I BepostHOCTh B TpodecCHOHANBHBIX 3aa4ax. 2
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
[IpakTrdeckue 3aHATHS 1
1 | Pemenue 3amau 1
KonTtponsHbIe paboTh HE TIPETyCMOTPEHO
CamocrosrenpHas paboTa 00ydaromuxcs HE NPEeyCMOTPEHO
Tema 13.3 CopeprxaHue yueOHOro MaTepuaia
Huckpernas Bumsl cinyuaitnbix BenmmduH. OmpejeneHue TUCKPETHON CIydalHOW BENMYMHBI. 3aKOH PACIPENCNICHHUs IUCKPETHOM 4
CnyanHiﬂ BCITHHIUHA, cly4ailHOU BenuuuHbl. E€ UNCIOBBIE XapAKTEPUCTUKH.
paCl?:I?)e(;[I;J'IegHI/IH 1 Busl ciiyuaitaeix BenuauH. OnpeneneHue TUCKPETHON ciydaifHOM BeTHYMHEL. 2
2 3aKkoH pacnpeieleHus] AUCKPETHOH cliydaiiHOM BennunHbl. Ee 4ncIoBhIe XapaKTePUCTHUKH. 2
JlabopaTopHbie paboTHI HE TPEJyCMOTPEHO
IpaKTHYECKUE 3aHATUS 2
1 | Pemenue 3anau. 2
KoHTponbHbIE pabOoThHI HE MPEeTYCMOTPEHO
CamocrosTenbHas padboTa 00ydJaronxcst HE TPEYyCMOTPEHO
Tema 13.4 Coneprkanue yueGHOTO MaTepHaa
3anaun . Bapuanunonnsrii psj. [lomuron yactot u ructorpamma. CTaTHCTHYSCKUE XapaKTEPUCTUKH Psifia HAOIOIaeMBbIX TaHHBIX. 4
Magfi?g?;ic;opl [lepBuuynas o00paboTKa CTAaTUCTHYECKMX MaHHBIX. [paduueckoe wuX mperacTaBieHue. HaxokoeHWe CpemHHux
XapaKTePUCTHK, HAOIIOJaeMbIX JaHHBIX.
1 TTepBrunast 00pabOTKa CTATUCTHUECKUX JTAHHBIX. 2
2 YucioBble XapakTepUCTHKH (cpeHee apupMeTHIeCcKoe, MelInaHa, pa3Max, JTUCIepPCHs). 2
[TpodeccrnoHambHO — OPHEHTHPOBAHHOE COJIEPKAHNE 6
1 PaboTa ¢ Tabmuiamu, rpadukamMu, TuarpaMmMam. 2
2 3amaun MaTeMaTHIeCKOH CTATUCTUKH 1O CIIeIHAIEHOCTH 2
3 Pemenne npakTHYeCKUX 3a1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB. 2

JlaGopatopHbie paboThI

HE MPEAYCMOTPEHO

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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IIpakTrueckue 3aHsATUS

HE MPEAYCMOTPEHO

KoHTponbHBIE paboThI

2

1 | KombunaTtopuka. Beraucienne BepoSTHOCTEH.

2

CamocrosrenbHasi paboTa 00ydJaromuxcs

HE IPEeIyCMOTPEHO

Paznen 14. YpaBHeHHsI 1 HEPABEHCTBA

Tema 14.1 Cozeprkanre y4eOHOro MaTepuasa
PasnocunbHOCTE PaBHOCHIBHOCTh ypaBHeHHH u HepaBeHCTB. OmpegeneHusi. OCHOBHBIE TEOPEMbl DPABHOCHIBHBIX I[EPEXoJax B
ﬁ%ﬁiﬁ:ﬁ?}f ypaBHEHMSX U HepaBeHcTBax. OOIIME METOABI PEIIEHUs yPABHEHHI: MEPEeXoi OT paBeHCTBA (GYHKIUMH K PAaBEHCTBY 4
O611He MeToNb! apryMeHTOB /ISl MOHOTOHHBIX (DYHKIIMH, METO] Pa3IOKEHHUs] Ha MHOJKHUTEIIH, METO BBEICHHA HOBOU
pelueHus [epEMEHHO, (PYHKIHOHATBHO-TPAaQHIECKUI METOI.
1 | PaBHOCHIBHOCTh yPaBHEHHH M HEPABEHCTB. 2
2 OO1mye MeTo/Ibl pelIeHHs 2
JlabopartopHsie paboThI He MPeIyCMOTPEHO
ITpakTHYeCcKHe 3aHATUs HE TPeyCMOTPEHO
KonTtpospHble paboThI HE TPeJyCMOTPEHO
CamocrosTenbHas padoTa 00y4arouXCs HE MPEyCMOTPCHO
Tema 14.2 Copepskanre y4eO0HOro Marepyana

I'paduueckuii MeTof

OOmpe MeToAbl peIIeHHsT HEPaBEeHCTB: IEpexoJ OT CpaBHEHUWs 3HauYeHHH (YHKUMH K CpaBHEHUIO 3HAueHHH

pemﬁ:;;ﬁiigemﬂ’ apryMeHTOB s MOHOTOHHBIX (DYHKIMIA, METOJ HHTEPBaJOB, (QyHKIHOHAIBHO-rpadudyeckuii Meton. ['padudaeckuit 4
METO/I PEllleHNs YPABHEHUI M HEPABEHCTB.
1 OO011re METOIbI PEIICHHS] HEDABEHCTB 2
2 'padiaecknii METOI pellieHHs YPABHEHHI M HEPABEHCTB. 2
JlaGoparopHble paboThI HE MPETyCMOTPEHO
TpaKTHYECKHUE 3aHATHS HE MPETyCMOTPEHO
KoHTposibHbie paboThl HE MPETyCMOTPEHO
CamocrosTenpHas pabota 00yYarnmxes HE MPETyCMOTPEHO
Tema 14.3 Conieprkanre y4eOHOro Marepuaa
YpapHenus u Ornpenenenne Moxynst. Packpbitie Moayist o ompenenenuto. [IpocTeiiiiie ypaBHEHUs: ¥ HEPABEHCTBA C MOJYJIEM. 4
H:?A?engTﬁa IpuMeHeHHe PABHOCHIIBHBIX EPEXO0/IOB B ONPE/IEICHHBIX TUIIAX YPABHEHHH 1 HEPABEHCTB C MOJIYJIEM.
a4 1 [IpocTeiimue ypaBHEHHS C MOJTYIIEM. 2
2 IpocTeiilye HEPABEHCTBA C MOJYIIEM. 2
JlabopaTopHsle paboThI HE NMPEe1yCMOTPEHO
IpaKTHYECKHUE 3aHATHS He MPeIyCMOTPEHO
KontposbHbie paboTh He MPeIyCMOTPEHO
CamocrosTenpHas pabota 06yYaronmxes He MPeIyCMOTPEHO
Tema 14.4 Conepxanue yuebHOro Matepuana 6
YpapHenus u 3nakoMcTBO ¢ mapamerpoM. [Ipocreiinine ypaBHEHHs M HEPABEHCTBA C IIapaMeTpOM
HEPaBCHCTEA 1 IpocTeiiye ypaBHEHNUs ¢ MAPAMETPOM 2
C mapameTpamu -
2 IpocTeiiyie HEPABEHCTBA C MAPAMETPOM. 2
3 Pelenyie ypaBHEHUH W HEPABEHCTB C IAPAMETPOM. 2

JlabopartopHsle paboThI

HE MPEAyCMOTPEHO

HpaKTI/I‘{eCKI/Ie 3aHATHUA

HE IPEeIyCMOTPEHO

KoHTposnbHbIe paboThl

HE IPEeIyCMOTPEHO

CamocrositenbHast paboTa 00yyaronmxcst

HE IPEIYCMOTPEHO

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
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Tema 14.5
CocraBiieHHE 1
pernieHue
podecCHOHATBHBIX
3ama4
C IOMOUIbIO YPaBHEHUI

Copepxanne yaeOHOro MaTepuaa

PenieHre TeKCTOBBIX 33124 IPO(ECCHOHAIBHOTO COICPIKAHHMS.

[TpodeccronanbHO — OPHEHTHPOBAHHOE COJCPIKAHHE 6
1 CocraBnenne npodecCHOHAIBHBIX 3319 C TIOMOITHI0 YpaBHEHHH 2
2 Pemenne TeKCTOBBIX 3a7a4 MPo(ecCHOHATFHOTO COIep KaHusl. 2
3 Pemnrenne 3a1a4 MOBBIIIEHHON CIIOKHOCTH 2

JlabopaTopHbie pabOTHI

HE IPEeIyCMOTPEHO

[IpakTuueckue 3aHsATH

HE IPEeIyCMOTPEHO

KonTtposnsHbIe paboTh

HE IPEeIyCMOTPEHO

CamocrosrenpHasi paboTa 00ydJaromuxcs

HE IPEeIyCMOTPEHO

Tema 14.6
Pemenue 3agau.
YpaBaeHus
1 HEpPaBCHCTBA

Coneprxanne yqeOHOTO MaTepHajia

OO0mmye MeToAbl pelIeHNs ypaBHEHHH. Y paBHEHHsI M HEPAaBEHCTBA C MOAYJIEM M C TapaMeTPaMH.

2

1

| Pemienue ypaBHEHH U HEPABEHCTB.

2

JlabopaTopHbIie pabOTHI

HE MIPEAYCMOTPEHO

HpaKTI/I‘IeCKI/Ie 3aHATHUA

HE MIPEAYCMOTPEHO

KoHTponbHBEIE paboTHI

HE MIPEAYCMOTPEHO

CamocrosTenbHas paboTa 00ydJaromxcst

HE MIPEAYCMOTPEHO

Koncynbranun Copneprxkanne yaeOHOro MaTepuaia 6
1 Pewienue ypaBHeHuMit 2
2 Pemenne HepaBeHCTB 2
3 Pemenne npakTuyeckux 3agad 2
IIpomesxxyTouyHas arrecrauus - JuddepeHunpoBaHHbIi 3a4eT HE IIPEAYCMOTPEHO
IIpoMeskyTouHasi aTTecTanus - JK3aMeH 6
Bcero: 340
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecevdeHnIo
Peanuzanus ydeOHON aucuuIuiiHbBl TpeOyeT Hamuuus ydeOHOro kabunera «MaremaTtuka c
METOJIUKOM TIPETIOIaBaHuUs»

O06opynoBaHue yueOHOro KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YUAIOIIUXCS;
- pabouee MecCTO MpenogaBaTes;

- IEMOHCTPAlMOHHBIN 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, JAONOJHUTEIbHOM
JINTEPaTyphbl

OcHOBHbBIE UCTOYHHKHU:

1. MypaBun ['.K. Maremaruka: anreOpa ¥ Hayala MaTEeMaTHYECKOrO aHajN3a, T'€OMETpUSs.

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. Iapeirun M.®. Martemaruka: anredpa M Hadana MaTeMaTUYECKOrO aHAlIM3a, Te€OMETpHsl.
I'eomerpus. baszoBenii ypoenb. 10-11 xkmaccsl: yueOnux/ W.®. Ilapsirun —M.:
[Ipocsemenue, 2022. — 240c.

JlonoTHUTENbHBIE NCTOYHHUKH:

1. Anre6bpa m Havanma ananu3a: yueOHuk mius 10-11 kmaccoB cpenneidt mkonbl./ A.H.
Kommoropos [u ap.]; mox pea. A.H. Konmmoropos. - M.: [Ipocsenienue, 2018. - 384c.

2. Teomerpus: yueOnuk mus 10-11 xmaccoB cpenneit mkonsl./ JI.C. AranacsH, B.®. Byry3o0s,
C.b.Kanomues - M.: IIpocsemenue, 2018r. - 255¢.

3. AnmaroB A.B. Maremartuka [OnekTpoHHBIH pecypc]: yuebHoe mocobue st CIIO / A.B.
AnmaroB. — CapatoB: IIpodoOpazoBanue, Al Ilu Op Menua, 2019. — 162c.— Pexum
nocryma: http://www.iprbookshop.ru/65731.html

4. boromornos, H. B. Maremaruka: yue6nuk aiia CIIO / H. B. boromoros, 1. 1. Camoiinenxko.
— 5-¢ m31., mepepad. u mon. — Mocksa: M3natenscrBo FOpaiit, 2019. — 401 ¢. — (Cepus:
[TpodeccnonansHoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Tekct: aneKTpoHHBIH //
OBC IO0paiir [caitr]. — URL.: https://www.biblio-online.ru/bcode/433286.

5. TI'yces B.A. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOTO aHalM3a, TE€OMETPHS:

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

6. VHuTepakTHUBHBIN CIpaBOYHHUK (GOPMYIT U CBEACHUS 1O anredpe, TPUrOHOMETPHH, TEOMETPHH.
— [DnextponHBI pecypc]| - Pexum gocryna: http://www.fxyz.ru
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7. Kypcsr mo matemaruke. — URL: https://sdo.Imhpk.ru/courses/74
8. MopakoBuy, A.I'. AnreOpa u Hayana maremaruyeckoro aHanmsa. 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 Hayana MmaTemaTudeckoro 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 nap.] - 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

OCYHICCTBIIACTCA

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

TaKKC BBIIIOJIHCHUA O6y‘IaIOH_II/IMI/ICH HHAUBUAYAJIBbHBIX Sal[aHHﬁ, IIPOCKTOB, HCCIICIOBAHUM.

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, Temn 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

- OICHKa KOHTPOJbHBIX

pabor;

- OlEHKa JIOMAIHEro
3aJIaHus;

- OIICHKa BbIIIOJIHCHUA
3aJlaHn i pyOeKHOTO
KOHTPOJISL.

- OI€CHKa BBIIIOJTHCHUA
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, Tems 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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pohecCHOHATBHOMN
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, Temn! 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,
pEAPUHAMATEIBCKYIO
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, Temnr 3.1, 3.2 II-o/c, 3.3, 3.4 I1-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, 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

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 perieHus
CUTYallMOHHBIX 3a/1a4;

- OIEHKAa pe3ylbTaToB
BBIIIOJIHCHUS 3aJaHuMN
PyOEKHOTO KOHTPOJIS,

- OIICHKA BBITTOJHCHUS
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 II-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. OcymecTBiasTh
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, Temnr 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, Temer 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, 144, 14.5
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. Iposeiare | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4 TI-o/c, | - ycTHBII onpoc;
IpaXJaHCKO- 15,16 - OIICHKA penieHus
[TATPHOTHHICCKYTO 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, 74

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
3aJlaHUi Ha YPOKE;
- penieHne
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W3MEHEHUU KJTUMAaTa,
NPUHIMITBEL  OEPEXITUBOTO
MIPOU3BOICTBA,

3¢ ekTuBHO JCHCTBOBATH
B Ype3BbIYANHBIX
CUTYaIIUsX;

2.8

P 3, Temsr 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 II-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.

40




