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1. MACHHOPT PABOYEM IMPOT'PAMMBI YYEEHOI'O ITPEJIMETA
MATEMATHKA
1.1. Ob6sacTh NPpUMeEHEHHUS MPOrPAMMBI
Pabovas mporpamma y4eOHOTO mpenMeTa SBISETCS COCTAaBHOW YacThIO MPOTPAMMHO-
METOAMYECKOTO CONIPOBOXKICHUS 00pa3oBarenbHON MPOTPaMMBI (OID) CpPEAHETO
npodeccronanbHoro obpazoanust (CIIO) mporpaMMbl TOATOTOBKH CIICIUAIMCTOB CPEIHETO

3BeHa 1o cneuuranbHocTd 12.02.01 «ABranmoHHble TPUOOPHI U KOMILJIEKCHD».

1.2. MecTo yueOHOTr0 npeMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUATUCTOB
CpeJHero 3peHa
VYueOnsbiii ipeaMeT «Marematukay sIBISETCS MpeaMETOM 00IIeo0pa3oBaTEeIbLHOTO KA

(yrnyOneHHBINH ypOBEHB).

1.3. Hesau u 3agaun y4eOHOro npeaMeTa, Tpe0OBaHUS K Pe3y/1bTATAM OCBOEHHS y4eOHOro
npeaMera
1.3.1 e yyeOHOrO0 mpeamera

Conepxxanne mnporpammbsl ydeOHOro mpeamera «MaTeMaTuKa» HaIpaBlIeHO Ha
JOCTH)KEHHUE CIIETYIOLINX LIeTIeH:

— (opMHpOBaHHE IEHTPAJIBHBIX MAaTEMaTHUYECKMX IOHATUH (YUCIIO, BEJIMYMHA,
reomerpuyeckas ¢Gurypa, INepeMeHHasi, BEPOSITHOCTb, (YHKLHUSA, MPOU3BOJHAs, HHTErpan),
o0ecrneunBaroIUX IIPEEMCTBEHHOCTh U IEPCHEKTHMBHOCTh MaTEeMAaTUYECKOI0 00pa3oBaHUs
00yJaroIuXcs;

— nojBe/ieHre 00yJaroIuXxcs Ha JJOCTYIIHOM /ISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU M OKPYXKAIOLIEro MHpa, MOHMMAaHUI0 MAaTEeMAaTUKU KaK 4acTh OOLIeH KyJabTypbl
YeJI0BEUEeCTBa;

— pa3BUTHE HUHTEJUIEKTYyalbHbIX M  TBOPYECKHUX CHOcoOHOcTed  oOywarommuxcs,
[103HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUH, KPUTHUHOCTH MBIIIJICHUS, HHTEpeca
K U3y4ECHHMIO MaTEMATUKH;

— popmupoBaHue  (YHKIMOHAJTBHOM  MaTeMaTH4ecKOl  I'paMOTHOCTH:  yMEHHS
pacrno3HaBaTh MaTEMATUYECKUE ACIIEKTHl B PEAJIbHBIX KU3HEHHBIX CUTYyallUsX U IPU U3Y4YECHUU
JIPYrux y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEHN M 3aKOHOMEpHOCTEH, (GOpMyInpOBaTh
UX Ha S3bIKE MAaTeMAaTHKH U CO34aBaTb MAaTeMaTHYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
MaTeMaTH4YECKUI anmapar Uil peUIeHUs IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJad,

HUHTCPpHIPCTUPOBATE U OUCHUBATDL IMOJTYYCHHBIC PEC3YJILTATHI.



1.3.2 Il;ianupyemble pe3y/abTaThl 0CBOEHHUsI y4eOHOro npeamera B coorsercteun ¢ ®I'OC

CIIO u ua ocaose ®I'OC COO

O01Me KoMIeTeH NI

IInanupyembie pe3yJbTaThl 00y4eHH

Oomue

I[chmmnnapnble

OK 01 Bsi6upats
CIIOCOOBI pelIeHHS
3aaq
podeccHoHATBHO N
e TeIbHOCTH
[IPUMEHUTEIILHO

K pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAY,
0CO3HAHHE LICHHOCTH
MacTepCcTBa, TPyAoJto0ue;

- TOTOBHOCTb K aKTUBHOM

eI TeIbHOCTH
TEXHOJIOTHYECKON 1
COLMAJIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh,
MJIaHUPOBAThH U
CaMOCTOSITEIILHO BBIIIOTHSITH
TaKyI0 JIeITeIIbHOCTD;

- HTHTEPEC K Pa3InIHBIM
chepam podecCuoHATBHON
IeSITeILHOCTH,

OBnajieHNe YHUBEPCATbHBIMH
yaeOHBIMU TTO3HABATEIHHBIMH
MEVCTBUSIMU:

a) 6a30BBIC JIOTHYECKHE
EeNCTBHU:

- CAMOCTOSITENILHO
dbopmyIupoBaTh U
AKTYaJIM3UPOBAThH IPOOIIEMY,
[paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBAaTh
CYILIECTBEHHBIN MTPU3HAK WU
OCHOBAHUS JUIsl CPABHECHMS,
KJ1accu(UKaAIIU 1
0000I1IEHN;

- ONIPEACIATH LN
IesATeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU HX
IOCTHIKCHMUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUUS B
[paccMaTpUBaeMbIX SIBIICHUSX;
- BHOCUThH KOPPEKTHUBHI B
IeSITeIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJILTATOB
[eJISIM, OIICHUBATh PUCKU

-BJIaJIETh METOaMU JIOKA3aTeINIbCTB,
QUITOPUTMaMH PEIICHUS 33/1a4; YMEHUE
(opMynHUpOBATH OIpEIEeICHHS, aKCHOMBI
U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
TOKa3aTeIbHBIE PACCYKICHHUS B XO/1€
pereHus 3a/1a4;

- YMETh OTIEPUPOBATH MOHATHIMHU:
CTEereHb Yucia, Jorapudm yucna;
YMEHHUE BBITIOJTHSATH BEIYHCIICHUE
3HaYEHUH U MpeoOpa3oBaHUs
BBIPKCHUH CO CTENCHSIMHU U
morapudmamu, mpeodpa3oBaHus
TPOOHO-PAIIMOHATIEHBIX BRIPAKECHHI;

- YMETh OTIEPUPOBATH MOHATHIMHU:
palroHaibHble, HppalMOHANbHEIE,
MoKasareabHble, CTETIEHHBIE,
norapumMuIecKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUSIMU:
(byHKIIWSA, HeTpepbhIBHAS (YHKIINS,
[IPOM3BOJIHAS, IEPBOOOpa3Has,
OTpeeIICHHbII UHTErpai; yMETh
HAXOJUTh MPOU3BOJIHBIE SJIEMEHTAPHBIX
(byHKIHIA, UCTIONIBb3YS CIIPAaBOYHBIE
MaTepUasbl; UCCIEN0BATh B MPOCTEUIIINX
cinydasx GyHKIIMM Ha MOHOTOHHOCTb,
HAXOJUTh HAUOOJBIINE U HAUMEHBIIINE
3HaueHUS QYHKIUN; CTPOUTH IpaduKu
MHOTOWIEHOB € HCII0JIb30BaHHEM
arrapara MaTeMaTHUYEeCKOro aHAIN3a;
PUMEHSATH IPOU3BOIHYIO ITPH PEIIEHUH
3a]1a4 Ha IBM)KEHUE; pellaTh MPaKTHKO-
OpUEHTHPOBAaHHbIE 33/1a4M Ha
Har0OJIbIINE U HAUMEHbIIINE 3HAYCHNU,
Ha HaX0XJIEHUE MTyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONIEpPUPOBATH MOHATUIMU:
panroHaigbHast QyHKIMS, IOKa3aTeNbHas
byHKIUS, cTeneHHas QyHKIuS,




[MOCJICICTBUM NCATCILHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIICHUE MPU PEIICHUN
PKU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC
MCCIIEIOBATEILCKUE ICVCTBHUS:
- BJIAJICTh HABBIKAMH y4EOHO-
MCCIIEIOBATENBCKON U
[MPOEKTHOM ESITENBHOCTH,
HaBBIKAMU Pa3pEIICHUS
mpoOiem;

- BBISIBJISITh TPUYMHHO-
CJICICTBEHHBIE CBSI3H U
AKTyaJIM3UpPOBATH 33]1a4y,
BBIJIBUTATh TUIIOTE3Y €€
[peleHus, HaX0IUTh
QpPTYMEHTHI JIJIs1
TOKA3aTeIbCTBA CBOMX
YTBEP>KJICHHM, 3a7]aBaTh
rnapameTpsl U KpUTEPUU
[peneHus;

- AHAJIN3UPOBATH MTOTYYCHHBIE
B XOJI€ PELICHUS 3a1a4u
[pe3yibTaThl, KPUTHYECKHU
OLIEHUBATDH UX JIOCTOBEPHOCTb,
[IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

-- YMETh IEPEHOCUTh 3HAHUS B
[MO3HABATEJIbHYIO U
MPAKTHYECKYI0 00JacTu
PKU3HEACSITEIIbHOCTH;

- YMETh UHTETrPUPOBATH
3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00IacTe;

- BBIJIBUTATh HOBBIE UJIEH,
MpeajiaraTb OpUruHaIbHbIC
MOJXObl U PEIICHHUS;

U CIIOCOOHOCTH MX
MCIIOJIb30BaHUS B
MMO3HABATEJIbHOU U
COLMATIbHOU MTPAKTUKE

morapudmuydeckas GyHKIus,
TPUTOHOMETpUYECKHE (HYHKIINH,
oOpaTHbIC QYHKIIMH;, YMEHHE CTPOUTH
rpaduKy N3y4eHHBIX (YHKIHUH,
MCTIOJIb30BATh TPAPUKH MTPH U3YUYCHUU
[IPOLIECCOB U 3aBUCHUMOCTEN, IPU
[peIICHUH 3324 U3 APYTUX YIeOHBIX
MPEIMETOB | 3324 U3 PEATbHOU KU3HH;
BBIpAXXaTh (OPMYJIaMH 3aBUCHMOCTH
MEXTy BETMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 3a/1a4H
[Pa3HBIX TUTIOB (B TOM YHUCIIE HA
MPOIICHTHI, JOJIA ¥ YaCTH, Ha ABWKEHHE,
[paboTy, CTOMMOCTb TOBAPOB U YCIYT,
HAJIOTH, 3a/1a41 U3 00JIACTH YIIPABIICHUS
TTUIHBIMU ¥ CEMEHHBIMH (PUHAHCAMHU );
COCTaBJISITh BRIPAKEHUS, YPAaBHEHHUS,
HEPAaBEHCTBA U X CHCTEMBI 110 YCIIOBHUIO
3aJ1aqM, UCCIIEI0OBATH TIOTYUYEeHHOE
pELICHNE U OLICHUBATh
PaBIONOI00HOCTh PE3yIbTATOB;

- YMETh ONIEPUPOBATH MOHATHAMU:
cpeaHee apupMeTHYECKOEe, MEINaHa,
Haun0oJIbIlIee M HAUMEHbIIIEE 3HAYEHUS,
pasmax, TUCIepcHs, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOr0 Habopa; yMeTh
W3BJICKaTh, UHTEPIPETUPOBATH
MH(pOPMaLIKIO, IPEACTABIECHHYIO B
TabIMIIaxX, HA uarpammax, rpadukax,
OTPa’KaIOLIYI0 CBOWCTBA pealbHbIX
[IPOLIECCOB U SIBJICHUH; IPE/ICTABIIATh
WH(OPMAITHIO C ITOMOIIBIO TAOJIUIT U
arpaMuM; McciaeoBaTh
CTaTUCTHUYECKHE JaHHbIE, B TOM YHCIIE C
PUMEHEHHEM TpapUUeCKUX METOA0B U
HIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIePUPOBAThH MOHATUIMU:
CIIy4aiHBIN OIBIT U CIIy4alHOE
coOBITHE, BEPOATHOCTH CIYy4aifHOTO
COOBITHUS; YMETh BBIUYUCIIATH
BEPOSATHOCTH C UCIIOJIb30BAaHUEM
rpauuecKux METOJIOB; IPUMEHSTh
(OpMYIIBI CTIOKEHHS U YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI
U GOPMYIIBI IIPH PEILICHUH 3a]1a4;




OIICHUBATh BEPOATHOCTHU PEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIIyJaiHBIMH
BEIIMYMHAMU; YMEHHUE IPUBOIUTH
PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
Yrices B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh OTIEPUPOBATH MOHATHIMU:
TOYKa, IpsiMasi, IIIOCKOCTH,
[IPOCTPAHCTBO, ABYIPAHHBINA YroJ,
CKPEUIMBAIOIINECS TIPSIMBIE,
napajieIbHOCTh U
MEepIEHANKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, yroJl MeX/Iy MPSIMBIMHU,
YTOJI MEXY TIPSMO U TIOCKOCTBIO,
YTOJI MEXKIY TUTIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHHUE
MEXTy IPSIMBIMH, PACCTOSTHUE MEXKTY
TUIOCKOCTSIMHU; YMEHHE MCIIOIb30BaTh
[pY PEUICHNH 3a/1a4 U3ydeHHBIE (PaKThI
U TEOPEMBI IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaIOIIEero MUpa;

- YMETh ONIEPUPOBATH MOHATHIMU:
MHOTOI'DaHHHK, CEYEHUE
MHOIOI'paHHMKa, KyO, apajuieenumnes,
npu3Ma, nupamua, purypa u
[IOBEPXHOCTb BPALICHUS, LIUIUHJD,
KOHYC, mmap, chepa, ceueHust GUrypol
BpALLEHMs], IUIOCKOCTh, KaCAIOIIAsACs
cdepsl, LUINHAPA, KOHYCa, IUI0LIa/]lb
[HOBEPXHOCTHU MUPAMHU/JIbI, IPU3MBI,
KOHYCa, IWINHApPA, IJI0Iaab chepsbl,
00beM Ky0a, IPSIMOYTOJIbHOTO
napaesenumnesa, upaMuibl, IPU3MBbI,
[WINHApA, KOHYCa, [I1apa; yMeHHe
n300pakaTb MHOTOTPAHHUKH U
[HOBEPXHOCTHU BPAIEHHUS, UX CEYEHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB;
YMEHHUE paclo3HaBaTh CHUMMETPUIO B
IPOCTPAHCTBE; yMETh PAaCIIO3HABATh
paBUJIbHbIE MHOTOI'PaHHUKHY;

- YMETh ONIEpPUPOBATH MOHATUIMU:
NIBIDKEHUE B POCTPAHCTBE, OJOOHBIE
(GuUrypsl B IpoCTPaHCTBE; UCIIOJIb30BATh




OTHOLLICHHE IIJIOIIAIEH IOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (GUTYpP TIPH
pElleHnN 3a1ay;

- YMETb BBIYUCIIATH FEOMETPUUECKHE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOIIA b,
00BbeM, IIIOLIAb IOBEPXHOCTH),
MCTIOJIBb3YS H3yYeHHBIE (POPMYIIBI U
METO/IbI;

- YMETb OIIEPUPOBATH MOHATUAMU:
PsIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
KOOpPJMHATHI TOUKH, BEKTOP,
KOOpPJIMHATHI BEKTOPA, CKAISIPHOE
[IPOU3BEACHUE, YTOJ MEX]Ly BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE
BEKTOpA Ha YKCII0; HAXOIUTh C
MMOMOUIBIO0 U3YYEHHBIX (GOPMYIT
KOOPJMHATHI CEpeANHBI OTPE3Ka,
paccTosiHE MEXTY ABYMsI TOUKaAMU;

- YMETb BBIOMPATH MOAXO IS
M3YYEHHBIN METO JUIsl pellieHus 3aJauu,
pacro3HaBaTh MaTeMaTu4eckue GpakTol U
MaTeMaTHYeCKUe MOJETN B PUPOTHBIX
1 OOIIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMETh MPUBOIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOM
1 MUPOBOM MaTEMAaTHYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUSIMU:
ompe/esieHue, akcuoMa, TeopeMa,
CJIEICTBUE, CBOMCTBO, MPU3HAK,
TOKa3aTeNbCTBO, PABHOCUIIbHBIE
bopMynupOBKHU; yMETh (HOPMYIUPOBATH
00paTHOE U MPOTHUBOIIOJIOKHOE
YTBEPKACHUE, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, UCIIOJIb30BaTh METO/T
MaTeMaTUYeCKOW UHIYKIIUU; TPOBOAUTH
T0Ka3aTeNbHbBIE PACCYXKACHUS ITPU
pELIEHNN 3aJa4, OLICHUBATh JIOTHYECKYIO
[IPABWIIBHOCTB PACCYXICHUI;

- YMETb ONIEPUPOBATH NOHATUAMMU:
MHO>KECTBO, TI0OJMHOYECTBO, OIIEPALIUH
HaJ MHOXKECTBAMM; YMETh MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar
U1 ONTMCAHMS PEAIbHBIX ITPOLIECCOB U
SIBJICHUI MPU PEIICHUH 33/a4, B TOM
qHCIIe U3 JPYruX y4eOHBIX NPEeIMETOB;




- YMETh OTIEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Ipad), 1epeBo, MUK, Tpad HaA
[UIOCKOCTH; YMETb 3a]1aBaTh U
OTHCHIBATH Tpadbl pa3IUIHBIMU
crioco0amu; UCMOIB30BaTh Tpadbl IpU
[pEIICHUN 3a/1a4;

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHATUSIMH: COUETaHUE, IEPECTAaHOBKA,
YICIIO COUETAHUH, YUCIIO MTEPECTAaHOBOK;
OouHOM HpI0TOHA; yMEHHE TPUMEHSTh
KOMOMHATOPHbIE (PaKThl U PACCYKICHUS
TUTsL peleHns 3a7ay;

-YMETb OTIEPHPOBATH TIOHSATHIMH:
HaTypaJIbHOE YHCIIO, LIEJI0€ YHCIIO,
OCTaTOK IT0 MOJIYJIIO, pallHOHAIBHOE
YHCII0, UPPANMOHATIBHOE YHCIIO,
MHOYKECTBA HATYPAIbHBIX, IIEITBIX,
paMOHATBHBIX, AEHCTBUTEIHHBIX
YrCeN; YMETh UCTIOIh30BATh MPU3HAKA
IeJIMMOCTH, HANMEHBIITNH 0OIMii
NeuTeNnh U HauMeHsbliee ol1ee
KpaTHOe, alroput™ EBknnia npu
peLIeHNH 3a/]a4; 3HAKOMCTBO C
Pa3INYHBIMU NO3ULIMOHHBIMU
cHUCTEMaMH CUMCIICHMUS,;

- yMeTbh CBOOOTHO ONIEPUPOBATH
[OHATUSMU: CTEIIEHb C LIEIIbIM
roka3aTesieM, KOpeHb HaTypajabHON
CTEIEHH, CTENICHb C PALlIOHAIbHBIM
oKa3aTeJieM, CTETEHb C
IeiCTBUTENIbHBIM (BEILECTBEHHBIM)
rokaszaresem, Jorapudm gyucia, CUHHYC,
KOCHHYC U TAHI'€HC IIPOU3BOJILHOTO
qHCIIa;

- YMETh ONIEpPUPOBATH MOHATUIMU:
TOKIECTBO, TOXKJAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUH U
HEPaBEHCTB, PABHOCHIIBHOCTb
ypaBHEHMI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, UPPALMOHAIIBHBIE,
MoKa3aTeJIbHbIE, CTETICHHBIE,
orapupmMuIecKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CCTEMBI; yMETh pelllaTh




YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
MOMOIIIBIO PA3IMYHBIX PUEMOB; PeIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; PUMEHSTh YPaBHEHHUS,
HEPaBEHCTBA, X CHCTEMBI ISl PELICHUS
MaTeMaTHYeCKUX 3aj1a4 M 3a/1a49 U3
[pa3IUYHBIX 00J1aCTEN HayKU U peaibHOU
PKU3HU;

-yMeTh CBOOOJHO OIEPUPOBATH
MOHIATUSIMU: TpaPUK PYHKIINH,
oOpatHast GYHKIIHSI, KOMITO3HIIHS
GyHKUMM, TUHEITHAs QYHKINSA,
KBaJpaTHYHAs QYHKIUS, CTETICHHAS
(GyHKIMS ¢ LETBbIM OKA3aTeNEM,
TPUTOHOMETpHUYECKHE (DYHKIINH,
00paTHBIC TPUTOHOMETPUIECKHE
(byHKIMH, TOKa3aTeabHas U
norapudmuueckas QyHKIUN; YMETh
CTPOUTH rpapuKu (QYHKIHH, BHIIOIHATh
npeoOpazoBaHus rpadUKoB YHKITHI;
-YMETb UCIOJIb30BATh IPaPUKH
(GyHKIUH [UT N3y4eHUs! IPOLIECCOB U
3aBUCUMOCTEH MPH PELICHUHN 3aa4 U3
NPYruX y4eOHBIX MPEIMETOB U U3
peabHON )KU3HHU; BBIPAKaTh
(bopMynaMu 3aBUCUMOCTH MEXY
BEIIMUMHAMU;

- yMeTh CBOOOTHO ONIEPUPOBATH
OHATUSAMU: YETHOCTh (DYHKIIUH,
epUONYHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
GyHKIMY, HanboIblIee U HAUMEHbIIIEee
3HA4YEeHUs (QYHKIUHU HAa IPOMEKYTKE;
YMETh POBOJIUTH UCCIIEI0BAaHUE
(GYHKIUH; YMETh UCIIOJIb30BaTh
cBoiicTBa M rpaduku GYHKIUHI 1
peleHys ypaBHEeHUH, HEpaBEHCTB U
3a/a4 ¢ mapaMeTpaMu; n300paxkaTh Ha
KOOPAWHATHOH MJIOCKOCTH MHOKECTBA
peleHui ypaBHeHUH, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSAMHU: TTOCIIEI0BATEIBHOCTD,
aprdMeTHUecKas mporpeccus,
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reoMeTpuvecKas mporpeccus,
0ecKOHEUHO yOBIBarOIIas
reoMeTpUYecKast Iporpeccusi; yMeTh
3a1aBaTh MOCIEI0BATEILHOCTH, B TOM
YHCIIe C TOMOIIBIO PEKYPPEHTHBIX
opmyur;

- YMETh ONIEPUPOBATH MOHATHIMU:
HETPEPBIBHOCTH (DYHKIHH, aCUMITTOTHI
rpaduka GyHKIUH, IepBasi U BTOpas
pOU3BOIHAS QYHKIINH,
FEOMETPUYECKUN U (PU3MUECKUN CMBICTT
MPOU3BOTHOM, TepBOOOpa3Has,
OIIPENIEICHHBIN UHTETPA; YMETh
HAXOJIUTh ACHMITOTHI TpaduKa
(GYHKIIUU; YMETHh BBIYHCIISATH
MIPON3BOIHBIE CYMMBI, TIPOU3BEICHIS,
YaCTHOTO W KOMITO3UINH (DYHKIIHH,
HAXOJIUTh YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUY;

YMETb UCIOJIb30BATh POU3BOJHYIO JUIS
uccie0BaHus QyHKIUMH, A7
HaXO0KJICHNUs HAaWTy4Ilero perieHus B
[PUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-
PKOHOMUYECKUX U GU3NYECKUX 3a]a4ax,
U1l OTIpE/IENIEHUs] CKOPOCTH U
YCKOPEHHUS; HaXOIUTh IJIOLIaU 1
00beMbI (PUTYP C TTOMOIIBIO HHTETPaa;
[IPUBOAUTH IIPUMEPBI MATEMAaTHUECKOTO
MOJIeIIMPOBAHUS C IOMOIIBIO

b depeHnaIbHbIX YpaBHEHUI;

- YMETh ONIepPUPOBATH MOHATUIMU:
KOMILUIEKCHOE YHCII0, COTPSHKEHHBIE
KOMILUIEKCHBIE YHCIIa, MOAYJIb U
apryMEeHT KOMIUIEKCHOTO yucia, popma
3aMMCU KOMIUIEKCHBIX YnCell
(reoMeTpuyeckas, TPUTOHOMETpUYecKas
U anreOpandeckas); yMeTb IPOU3BOANUTh
apupMeTHuecKue 1ecTBUs C
KOMIUIEKCHBIMU YUCIIAMU; IPUBOIUTH
PUMEPbI UCTIOIB30BAHUS KOMITJICKCHBIX
HCET;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSIMU: Cpe/iHee apuPMeETHIECKoe,
MenaHa, HauboJiblee 1 HAaUMEHbLIIee
3HaYeHUs, pa3Max, AUCIIEpCus,
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CTaH/IapTHOE OTKJIOHEHHE JUIsl OITUCAHUS
YLCJIOBBIX IaHHBIX; YMETh UCCIIEI0BATh
CTaTUCTUYECKUE JIAaHHBIE, B TOM YHUCJIE C
PUMEHEHHEM TpaprUECKIX METOI0B U
HIIEKTPOHHBIX CPEICTB; rpaduaecKu
MCCIIEIOBATh COBMECTHBIC HAOIIOICHHS
C TIOMOIIIbIO IarpaMM pacCeuBaHus U
JIMHENHOMN pEerpeccuu;

- YMETb HaXOUTh BEPOSTHOCTHU
COOBITHI C UCIIOJIb30BAHUEM
rpauuecKux METOJ0B; IPUMEHSTH JUIs
perieHust 3a1a4 GOpMYyIIbl CIOKEHUS U
YMHOEHUSI BEPOSITHOCTEH, (hOpMyITy
MMOJTHOW BEPOSITHOCTH, POPMYITY
bepHysu, KOMOMHATOPHBIE PAKTHI U
(bopMyIIbl; OLIEHUBATH BEPOSTHOCTU
peasbHbIX COOBITHI; yMETh ONEPHUpPOBATH)
MOHATUSMU: CITydaifHasi BeIMYMHA,
pacrpenereHne BEpOSITHOCTEN,
MaTE€MAaTHUYECKOE 0KUAAHUE, TUCIIEPCUS
1 CTAaHJAPTHOE OTKJIOHEHUE CITyYalHOU
BEJIMYUHBI, QYHKIIUU pacIlipeieiIeHUs U
MJIOTHOCTU PAaBHOMEPHOTO,
[MOKA3aTEJIbHOTO U HOPMAJIBHOTO
pacupeneneHuii; yMeTh UCII0Ib30BATh
CBOMCTBA U3yYEHHBIX pacipeieaeHui
ISl peLeHUs 3a/1a4; 3HAKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIINX YHCET,
METO/1bI BHIOOPOUHBIX HCCIIEI0BAHMIA;
YMETh IPUBOJUTH IPUMEPHI TPOSIBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIAHBIX U
0OIIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJIHO OMIEPUPOBATH
MOHATUSAMU: TOUKA, IPsMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Y4, MJIOCKUI
YTOJI, IBYTPaHHBIN YTOJI, TPEXTPaHHbIN
YTOJ1, IEPECEKAIOINECS, TapAJUIEIIbHBIE
1 CKPEILLMBAIOIINECS TIPSMBIE,
apauIeIbHOCTb U
MEePHIEHANKYISPHOCTD MPSMBIX U
MJI0CKOCTEH, yroJl MEeXy NPSMbIMH,
YTOJI MEXAY IPSAMOM U INIOCKOCTBIO,
YTOJI MEXAY TUIOCKOCTSIMH; YMETh
MCII0JIb30BaTh IIPU PELLICHUH 3a/1a4
W3y4CHHbIE (PAKTBI U TEOPEMBI
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[UIAHUMETPUH; YMETh OLICHUBATh
pasMepbl 00BEKTOB B OKPYXKAIOIIEM
MUpE; YMETh ONIEPUPOBATH MOHATUSIMU:
MHOTOT'PaHHHK, CEYCHUE
MHOTOTpaHHHKA, TPABUIIbHBIN
MHOTOTPaHHHK, IPU3Ma, TTHPaAMH/I,
¢urypa u moBepXHOCTH BPALICHHUS,
[WIAH]IP, KOHYC, TIap, cgepa, pa3BepTka
MOBEPXHOCTH, CEYCHHUsI KOHYCa U
[INHAPA, TTApaJUIeIbHBIE OCH WIIN
OCHOBAHHIO, CEUEHHE I1apa, TIOCKOCTH,
Kacaromasicsi cepsl, IMIITHHAPA, KOHYCa;
YMETh CTPOHUTH CECUCHHE
MHOTOTpaHHHKA, U300pakaTh
MHOTOTPaHHHUKH, (GUTYPHI U
MOBEPXHOCTH BPAICHHUS, HX CEYCHUS, B
TOM YHCIIE C TIOMOIIBIO SJIEKTPOHHBIX
CpEZCTB; yMETh IPUMEHSTH CBOCTBA
reoMeTpu4ecKux Guryp,
CaMOCTOSITEIEHO (POPMYITHPOBATH
OTIpeJeNIeHNs M3ydaeMbIX (Guryp,
BBIJIBUTaTh THIIOTE3BI O CBOMCTBAX U
NpU3HaKaX FeOMETPHUYECKUX QUryp,
000CHOBBIBATh WIIH OIIPOBEPraTh UX;
YMETh ITPOBOJHUTH KIACCU(DUKAIIHNIO
Guryp mo pazIMUHBIM IIPU3HAKAM,
BBITIOJTHATH HEOOX0IMMBIE
TTONIOJTHUTEIBHBIE TOCTPOCHMUS;

- yMETh CBOOOIHO OTIEPHPOBATH
MOHITUSIMU: TLIOAAb PUTYPBI, 00BEM
(Gurypsl, Beu4rHa yriia, pacCTOsIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEKIY MPSIMBIMHU, PACCTOSHHE MEXKTy
IUIOCKOCTSIMH, TUIOLIAb C(Hephl,
UI0I1a b TOBEPXHOCTH THUPAMUJIBI,
PU3MbI, KOHYCa, LIWIMHIPA, 00beM
Ky0a, MPsIMOYT'OJILHOTO
napaenenunena, MupaMuabl, IPU3MBI,
[WINHApa, KOHYCa, [1apa; yMeTb
HaXOJIUTh OTHOIIEHHE 0OBEMOB
M0JIOOHBIX (DUTYP;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSIMU: JIBU)KEHUE, NTapaJuIeIbHbIN
epeHoc, CHUMMETPUs Ha IUIOCKOCTH U B
POCTPAHCTBE, IOBOPOT,

13




npeoOpa3oBaHue MO100us, TI0I0OHEBIE
(GUTyphI; yMETh PAacIO3HABATh PABHBIC U
1n0100HBIE (GUTYPBI, B TOM YHCIIE B
[PUPOJIC, UCKYCCTBE, APXUTEKTYPE;
YMETh HCIIOJIh30BaTh FT€OMETPHUCCKUC
OTHOIICHHSI, HAXOUTh FT€OMETPHUCCKUE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOIIa b,
00bEM) NP PEIICHUH 3a7a4 U3 IPYrux
YIEeOHBIX MPEAMETOB U U3 PEATbHOM
PKU3HH,

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHITHSIMH: TIPSMOYTOJIbHAS CHCTEMa
KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOYKH,
KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA Ha YUCIIO,
pa3yioKeHue BEKTOpa 1o 6asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE
MIPOU3BE/ICHNE, YTOJ MKy BEKTOPaMH;
YMETh HCITOJIb30BaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOJ ISl pEIICHUS
FEOMETPUYECKUX 3a7a4 U 3a7a4 APYTrux
yueOHBIX MPEIMETOB; ONIEPUPOBATD
MOHATUSIMU: MaTpula 2x2 u 3x3,
OTIPEeNINTENb MATPHULIBL,
FEOMETPUYECKHI CMBICIT OTIPEIEITUTENS;
- YMETb MOJICJIUPOBATh PealIbHbIC
CUTYaIlUU Ha SI3bIKE MAaTEeMaTUKH;
COCTaBIIATH BbIPAXXEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO
3aJauu, UCCIIEI0BATh MIOCTPOCHHbBIE
MOJIETIU C UCIIOJIb30BaHUEM armapara
anreOpbl, UHTEPIPETUPOBATH
MOJIy4YE€HHBIN PE3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJIEIH C MTOMOIIBIO
FEOMETPUYECKHUX MOHSITUN U BEIUYHH,
peliaTh CBSA3aHHbBIE C HUMU
MPAKTHYECKUE 33]]a4l; COCTABIIATD
BEPOSITHOCTHYIO MOJEINb 1
WHTEPIPETHPOBATH MOTYICHHBII
pe3ynbTaT; peniaTh NPUKIaAHbIC 3a1a91
CpeICTBAMHU MaTEMaTHYECKOTO aHAIIN3a,
B TOM YHCJI€ COIIMATBHO-
HKOHOMHYECKOTO U (PH3UIECKOTO
XapakTepa;

- YMETh BBIOUPATH MOAXOISAIIUH METO
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Ul pEeLLICHUs 3a/1a4U; IOHUMAaHHE
3HAYMMOCTH MATEMAaTUKU B U3y4CHUU
PUPOIHBIX U OOIECTBEHHBIX
[IPOLIECCOB U SIBJICHUI; YMEHHE
[PacIO3HaBaTh MPOSBICHUE 3aKOHOB
MAaTE€MaTHKHU B UCKYCCTBE, YMETh
[IPUBOJAUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUICKON U MUPOBOU
MaTE€MaTHYECKOU HAyKU

OK 02 Ucnonb3oBatb
COBPEMEHHBIE CPE/ICTBA
[MOMCKa, aHATIU3a U
WHTEePIPETAIH
nHpopMaluu, u
H(OpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a]1a4
pohecCHOHATBHOU
NesITeNIbHOCTH

B o0nacTH IeHHOCTH
HAyIHOTO TTO3HAHUS:
-c(OpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHSI HAYKU U
00111eCTBEHHOU MTPAKTUKH,
OCHOBAHHOTO Ha JHAAJIOTre
KYJIbTYp, CIOCOOCTBYIOLIETO
0CO3HAHMIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MHPE;

- COBEPIIICHCTBOBAHNE
SI3BIKOBOM M UUTATEIILCKOM
KYJIbTYPBI KaK CPEACTBA
B3aUMOJICHCTBHUS MEKTY
TIOJTbMU U TTIO3HAHUS MHPA;

- OCO3HAHME IIEHHOCTHU
HAy4YHOU JEATEIHHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MPOEKTHYIO U
MCCIIEIOBATENBCKYIO
NesITeNbHOCTh MHIUBUTYaIbHO
U B TpyIIIIE.

OBnajieHne yHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIHHBIMU
eCTBUSIMU:

B) paboTa ¢ HHpopMaLueit:

- BJIaIETh HaBBLIKAMH
noJrydeHus: THOpMaIuu 13
MCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIILHO
OCYIIIECTBISATH TIOUCK, aHAJIH3,
CHCTeMaTU3aIUI0 U
WHTEPIPETAINIO HHPOPMAITHH

PA3JIMYHBIX BUAOB U (I)OpM

- YMETh OTIEPUPOBATH MOHATHIMHU:
[parMoHanbHas QyHKIINS, MOKa3aTeabHas
(GyHKIMS, creneHHas QyHKIMS,
morapudmuueckas QyHKIus,
TPUTOHOMETpHUYECKHE (DYHKIINH,
oOpaTHbIe GYHKIIUU; YMETH CTPOUTH
rpaduky U3ydeHHbIX (PYHKINH,
MCTIOJIH30BaTh TPAQUKH MTPH N3YUCHUH
[POIECCOB U 3aBUCUMOCTEM, MPHU
pEIIeHnH 3aJa4 U3 IPYTUX y4eOHbIX
IPEIMETOB U 33Ja4 U3 PEealbHOU KHU3HHU;
BBIpAXaTh (OpPMyJIaMH 3aBUCUMOCTH
MEX]ly BETUUMHAMU;

- YMETh ONIEPUPOBATH MOHATHIMU:
TOKIIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHOCTb
YpaBHEHUI, HEPABEHCTB U CUCTEM,
paLOHATIbHBIE, UPPALIOHAIIBHBIE,
[oKa3aTeJIbHbIE, CTEIICHHBIE,
orapupmuyecKkue,
TPUTOHOMETPUUYECKHE YPaBHEHMUS,
HEpaBEHCTBA U CUCTEMbI; YMETh pellaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
[OMOILBIO PA3IMYHBIX PUEMOB; PelIaTh
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, UX CHCTEMBI JUIsl PEICHUs
MaTeMaTHYeCKUX 3aj1ay 1 3a/1a4d U3
pa3IMYHBIX 001aCTe HAYKU U PeabHOM
PKU3HU;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSIMU: JIBU)KEHUE, NTAapaJuIeIbHbIN
[IEPEHOC, CHUMMETPHS Ha IIJIOCKOCTH U B

[IPOCTPAHCTBE, IOBOPOT,
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NpEeCTaBICHUS;
- CO3/1aBaTh TEKCTHI B
pa3muyHbIX (hopMaTax c
Y4eTOM Ha3HAuYCHUS
WHGOPMAITIHU U IIETICBOM
QyUTOPHH, BBIOHpast
ONTUMAIIbHYIO (hOpMy
NpeACTaBICHUS U
BU3YaJIM3allHH;

- OIICHUBATh JIOCTOBEPHOCTD,
JIETUTHMHOCTH MH(POPMAIIUH,
€e COOTBETCTBHE MIPABOBHIM H
MOPATbHO-ITHYECKIM
HOpMaM;

- ACTIOJIB30BAaTh CPE/ICTBA
H()OPMAaLIMOHHBIX U
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOoieHreM TpeboBaHUH
SPrOHOMMKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHEI,
[pecypcocOepeKeHusl,

[IPABOBbIX U 9TUYCCKHUX HOPM,

HOpPM HH(OPMAITHOHHON
0€30I1aCHOCTH;

- BJIJICTh HABBIKAMU
pacrio3HaBaHUS U 3AIUTHI
nHpopMaIuy,
nH()OpMaITMOHHOM
0€3011aCHOCTH JTMYHOCTH

npeoOpa3oBaHue MO100us, TI0I0OHEBIE
(GUrypsl; yMeTh pacrio3HaBaTh paBHBIC U
1n0100HBIE (GUTYPBI, B TOM YHCIIE B
pUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BaTh T€OMETPUIECKIE
OTHOIIEHHSI, HAXOIUTh TEOMETPUIECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJI01Ab,
00bEM) NP PEIICHUN 334a4 U3 IPYTrux
y4eOHBIX MPEJMETOB U U3 PEATBHOM
PKU3HU

OK 03 ITnanupoBats u
[peaT30BbIBATH
coOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE PAa3BHUTHE,
[PEIPUHIMATETBCKYIO
NIeSITEIbHOCTD B
podeccrnoHanbHOM
cdepe, UCTIONIL30BAThH
3HAHUS 110 (PMHAHCOBOM
rPaMOTHOCTHU B
Pa3IMYHBIX KU3HCHHBIX

B o6nactu nyxoBHO-
HPaBCTBEHHOTO BOCITUTAHHUS:
-- ¢(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMUS,
DTUYECKOTO MMOBEICHNS;

- CHOCOOHOCTH OIICHUBATh
CUTYAIIUIO U IPUHUMATD
0CO3HAHHBIEC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U
[[EHHOCTH;

- OCO3HAaHHEC JIMYHOI'O BKJIaJa B

- YMETh ONIepPUPOBATH MOHATUIMU:
palroHaIbHbIE, UPPALMOHAIIBHBIE,
[10Ka3aTeJIbHbIE, CTEIICHHBIE,
morapupmMudecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIIEPUPOBATH MOHATUAMMU:
MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHHKa, KyO0, mapauieenumnes,
npu3Ma, nupamua, purypa u
[OBEPXHOCTb BPALICHUS, [IMITHUHJID,

KOHYC, 11ap, cepa, ceueHust PUrypsl
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CUTyalluIX

[IOCTPOEHUE YCTOWYUBOIO
Oynymero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJIUTEISIM U (WIIH)
NPYTUM 49JICHaM CEMbH,
CO3/IaHHMIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHUS
LIECHHOCTEN CEMENHOM )KU3HU B
COOTBETCTBUU C TPAJTUIIASIMHU
HapoaoB Poccun;

OBnajieHue YHUBEPCATbHBIMH
PETYISITHBHBIMH JICHCTBHSIMH:
a) caMOOpraHu3aIus:

- CaMOCTOSTEIIHHO
OCYIIIECTBIISATH
[MO3HABATEITHHYIO

eI TeTbHOCTh, BBISBIISATH
Mpo0OJIeMbl, CTAaBUTh U
dbopmMynHpoBaTh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHON
NEesITeIbHOCTH U AKU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSTEIbHO COCTABIISATh
MJ1aH PEIIeHUs MPOOIEMBI C
YU4ETOM MMEIOIIUXCS
[pecypcoB, COOCTBEHHBIX
BO3MOYXHOCTEN U
MPEAOYTEHU;

- IaBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH
bopMUPOBAHKIO U
MPOSIBICHUIO IIUPOKOU
PPYAMIIMY B PAa3HBIX 00JaCTIX
3HAHWI, TOCTOSHHO TOBBIIIATh
CBOI 00pa3oBaTeIbHBIN 1
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:
MCTIOJIb30BATh IPUEMBI
pediekcun TSl OLIEHKH
CUTYaIluH, BBIOOpa BEPHOTO
[pelIeHNUS,

- YMETbh OILIEHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATh
[PEIICHHUS 110 UX CHIDKECHUIO;

BpAIEHHS], TUIOCKOCTh, Kacatouasics
cdepsl, MIHHIPA, KOHYCA, IUIOIIATh
[MOBCPXHOCTHU IMUpaMUbI, ITIPU3MBEI,
KOHYCa, IWINHApPA, IJI0MAabs chepsl,
00beM Ky0a, IPSIMOYT0JIbHOTO
[apajuiesIenuIe a, NupaMuIbl, IIPU3MBIL,
UIMHApA, KOHYCa, 1apa; yMeHHE
1300paxkaTb MHOTOI'PaHHUKU U
[MOBCPXHOCTHU BpAIICHUA, UX CCUCHUA OT
PYKH, ¢ IIOMOIIBIO YEPTEIKHBIX
MHCTPYMCHTOB M 3JICKTPOHHBIX CPCIACTB;
YMETh Pacrio3HaBaTh CHUMMETPHIO B
MPOCTPAHCTBE; yMETh PAcIO3HABATh
[MPaBUJIbHBIC MHOTOI'PaHHUKU

- YMETh ONIEPUPOBATH MOHATUAMU:
[MPAMOYTOJIbHasA CUCTEMa KOOPAWHAT,
KOOpPAWHATBI TOUYKH, BEKTOD,
KOOPJAWHATHI BEKTOPA, CKAIIIPHOE
MPOM3BEACHUE, YTOJl MEK/Y BEKTOPAMH,
CyMMa BEKTOPOB, TPOU3BEICHHE
BEKTOPA Ha YHCII0; HAXOIHUTH C
IOMOIIBIO N3yYEHHBIX (OPMYIT
KOOPJIMHATHI CEPEIMHBI OTPE3Ka,
PACCTOSTHIE MEX/Ty ABYMSI TOUKAMH
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B) SMOIIMOHAIbHBIN
WHTEIUIEKT, TPEATNOJIAralo i
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBALUH,
BKJIIOYAIOIIEH CTPEMIICHHE K
TOCTH>KEHHIO 1[EIH U YCIIEXY,
ONTHUMHU3M, HHUIIMATUBHOCT,
YMCHHE JICHCTBOBATH, UCXOIS
3 CBOMX BO3MOYKHOCTCH;

- SMIIaTHUH, BKIIOYAFOIICH
CITOCOOHOCTH TMTOHUMATh
SMOITMOHAIBHOE COCTOSIHUE
NPYTUX, YIUTHIBATE €T0 TPU
OCYIIECTBICHUHN
KOMMYHHUKAITUH, CTIOCOOHOCTh
K COUYBCTBHIO U
COTIEPEIKUBAHUIO;

- COLMAJIbHBIX HABBIKOB,
BKJIFOUYAIOIAX CIIOCOOHOCTH
BBHICTPANBaTh OTHOIIICHUS C
IPYTUMU JTIOJIbMU,
3a00TUTHCS, TIPOSIBIISITH
WHTEPEC U pa3peiaTh
KOH(IJIUKTHI

OK 04 3¢ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUICKTHUBE
1 KOMaH/Ie

FOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSATEIBHOCTH U
CaMOOIIPEICTICHUIO;
-OBJIaJICHHE HAaBBIKAMH
y4aeOHO-HCCIIeI0BATEIbCKOM,
[MPOEKTHOM M COLIMATBLHOMN

eI TENILHOCTH;

OBilaieHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
TEVCTBUSIMU:

0) coBMeCTHas ACATEIHHOCTD:
- IOHUMAaTh U UCTOJIL30BATh
[IPEUMYLIECTBA KOMaHHON U
WHAUBUAYyaIbHON paboOTHI;

- IPUHUMATb LIEJIN
COBMECTHOM JIeITEILHOCTH,
OpraHu30BBIBATH U
KOOPAUHUPOBATH ACUCTBUS 110
€ JIOCTHIKEHUIO: COCTABIATh
[JIaH JICUCTBUMN, paCIIpEIEsATh

[POJIY C YYETOM MHEHHUI

- YMETb ONEPUPOBATH MOHATUSIMU:
CIIy4aHbIN OTBIT U CIIy4aiiHOE
coOBITHE, BEPOSITHOCTH CIy4aifHOTO
COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaduuecKkux MeTOA0B; MPUMEHSTh
(bOopMyITBI CTIOKEHUS U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI
1 (OPMYIIBI IPU PEUICHUH 33/1a4;
OIICHUBATh BEPOSITHOCTU PEaTbHBIX
COOBITUI; 3HAKOMCTBO CO CIIy4aiHBIMU
BEJTMYMHAMU; YMETh IPUBOIUTH
pHUMeEpHI IPOSIBICHUS 3aKOHA OOJIBIINX
q1CeN B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- yMeTh CBOOOTHO ONIEPUPOBATH
MOHATUSIMH: CTEIICHb C IIeJIBIM
nokaszaresieM, KOpeHb HaTypajIbHON
CTETIEHH, CTENICHb C PAlIOHAIBHBIM
MoKa3aTeJeM, CTETIEHb C
eliCTBUTENIbHBIM (BEILIECTBEHHBIM)
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YYaCTHUKOB O00CYX/1aTh
[pE3yJIbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh U
BBITIOJIHATH paboTy B
YCIOBUSX PEAJIbHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOT'O
B3aMOJICUCTBUS;

- OCYIIECTBIISATh NO3UTUBHOE
CTpaTeruueckoe MoBeIeHUE B
[Pa3TUYHBIX CUTYaLUsX,
POSIBIISATHE TBOPUYECTBO U
BOOOpaXkeHue, ObITh
MHUIMATABHBIM.

OByaicHuE YHUBEPCAITbHBIMU
PETrYISITUBHBIMU JEHCTBUSIMMU:
) NIpUHSATHE ce0s U IPYTUX
WIS

- IPUHUMATbh MOTUBBI U
apryMEHTHI IpYTUX JIOAEH Ipu
aHaJIN3e pe3yabTaToOB

e TebHOCTH;

- IPU3HABATH CBOE MPABO U
[IPaBO JPYTuX JoAeH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTh
[HOHUMAaTbh MUD C TO3ULUU
NPyroro yenoBeka

rokaszaresuem, Jorapudm gucia, CHHYC,
KOCHHYC U TAHI'€HC ITPOU3BOJILHOTO
qHCIIa;

- yMeTh CBOOOTHO OTIEPHPOBATH
MOHATUSME: TpaduK GyHKINH,
oOpaTHast PYHKIUS, KOMITO3UITUS
byHKIMi, TUHEWHAS QYHKIHS,
KBaJpaTHYHAs QYHKIUS, CTCIICHHAS
(yHKLMS C LETBbIM IOKA3aTENIEM,
TPUTOHOMETpHUYECKHE (DYHKIINH,
00paTHBIE TPUTOHOMETPUIECKHE
(GyHKIMH, TOKa3aTeabHas U
nmorapudmuueckas GyHKIUU; yMETh
CTPOUTH rpapuKu QYHKIHH, BHIOIHATh
npeoOpa3oBaHus rpauKoB PYyHKIUI;
- YMETb UCIIOJIb30BaTh rpapuKu
(bYHKIU UTS N3y9eHUs TIPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUHN 3aj1ad 13
NPYruxX y4eOHBIX MPEMETOB H U3
peanbHOM JKU3HU; BBIPAKATH
(bopMynaMu 3aBUCUMOCTH MEXY
BEIIMUMHAMU;

- CBOOO/IHO OTIEPUPOBATH OHATHAMMU:
YETHOCTh (DYHKLIUHU, IEPUOJUUYHOCTh
(GYHKIIMH, OTPaHUYECHHOCTh (DYHKITUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
GbyHKIIMY, HauOOJIbIIIee U HAUMEHBIIIEEe
3HA4YeHUs QYHKIUU HAa IPOMEKYTKE;
YMETh IIPOBOJUTH UCCIIEI0BAHHE
byHKIMH;

- YMETb UCII0JIb30BaTh CBONCTBA U
rpaduky GyHKIUNA U pelIeHus
YpaBHEHMI, HEPAaBEHCTB U 337134 C
napameTpamu; U300paxaTh Ha
KOOPAWHATHOM MJIOCKOCTH MHOXECTBA
peleHui ypaBHEeHUH, HEPAaBEHCTB U UX
crCcTEM

OK 05 OcymiecTBisTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHHKAITUIO Ha
rocyapcTBEHHOM
s13bIKe Poccuiickoit
Denepanuu ¢ yueTom
0COOCHHOCTEH
COILIMAJIBHOTO U

B o0nacTi 3¢cTeTHUECKOTO
BOCITUTAHHUS:

- 3CTETUYECKOE OTHOIIICHHUE K
MUPY, BKITIOYast SICTETHKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA,
criopTa, TpyJa u
00IIIEeCTBEHHBIX OTHOIIICHUH;

- YMETb ONIEPUPOBATH MOHATUAMHU:
cpeaHee apupMeTHYECKoe, MeIMaHa,
HanOoJIbIlIee M HAUMEHbIIIee 3HAaYEeHUS,
pa3Max, JUcCrepcusi, CTaHIapTHOE
OTKJIOHEHUE YUCIIOBOTO Habopa; yMeThb
M3BJICKaTh, UHTEPIPETUPOBATH
UH(OpMaILIKIO, TPEICTaBICHHYIO B

TabIMIIax, HA Auarpammax, rpadukax,
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0CO3HAHHOEC ITOBEACHHEC
Ha OCHOBE
TpaAUIIMOHHBIX
00I1IeUYEIIOBEUECKUX
LICHHOCTEM, B TOM
YHUCJIE C YUETOM

JTMYHOCTH Ha OCHOBE JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEN
Hapo0B Pocculickon
Denepanyiv, UICTOPUIECKUX U
HAl[MOHAJIbHO-KYJIbTYPHBIX

TpaguLIui, OpMHUPOBaHUE

KYJIBTYPHOTO - CIIOCOOHOCTH BOCTIPUHUMATH [0TPasKAIOIIYI0 CBOMCTBA PEaTbHBIX
KOHTCKCTa PA3JIMYHBIC BUJBI UCKYCCTBA, [IPOLCCCOB U ﬁBHeHHﬁ; MMpCACTaBJIATH
TpPaIUIIUU U TBOPUYECTBO MH(POPMALIUIO C TIOMOUIBIO TaOIHI U
CBOETO U JIPYTUX HApOJIOB, marpamm; UCclieIoBaTh
OILYIIAaTh SMOIIMOHAJIBHOC CTaTUCTUYCCKHUEC NJAaHHBIC, B TOM YHCJIC C
BO3JICHCTBUE UCKYCCTBA; PUMEHEHHEM TpapuUECKIX METOAOB U
- Y66)KI[CHHOCTI) B BHAYMMOCTHURJICKTPOHHLBIX CPCACTB,
U1l TMYHOCTH U 00IIecTBa - YMETh OIEPUPOBATH MOHATUSIMHU:
OTCYCCTBCHHOI'O U MUPOBOI'0 |[TOYKaA, IMpsAMasi, IJIOCKOCTb,
MCKYCCTBA, STHUYECKUX [IPOCTPAHCTBO, ABYIPAHHBINA yroJI,
KYJIbTYPHBIX TPAJIALIUI 1 CKpELIUBAOIIHAECS MIPSIMBIE,
HapOJHOTO TBOPYECTBA; MapajieIbHOCTh U
- TOTOBHOCTH K MCPICHAUKYIAPHOCTD IMPSAMBIX U
CaMOBBIPAKCHMIO B Pa3HBIX  [IUNIOCKOCTEH, YroJI MEXKIY MPSMBIMH,
BHJIaX UCKYCCTBA, CTPEMJICHHE [yTOJI MEXAY IPSIMOM U INIOCKOCTHIO,
IIPOSABJIATE KAYECTBA YT'OJI MEXKAY IINIOCKOCTAMHU, PACCTOAHUEC
TBOPUYECKOH JINYHOCTH; OT TOYKH JIO THIOCKOCTH, PACCTOSIHHE
OBJ'Ia)IeHI/Ie YHUBCPCAJIBHBIMU MEKAY MPAMBIMHA, PACCTOAHUC MCKIY
KOMMYHHUKAaTHUBHBIMHA IJIOCKOCTAMU,
NeViCTBUSIMU: - YMETh MCIIOJIB30BaTh MPHU PEIICHUH
a) oOmeHue: 3a/1a4 U3YYCHHBIC (PAKTHI M TEOPEMBI
- OCYIIIECTBIISITh TUTAHUMETPUH; YMEHUE OLICHUBATh
KOMMYHHKAIIHHA BO BCEX pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA
chepax KU3HU;
- pacro3HaBaTh HEeBepOAIbHbBIC
cpezncTBa oOIICHNUs, TOHUMATh
3HAYCHHE COIMAIIbHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYaIMi U
CMST4aTh KOH(JIUKTHI,
- Pa3BEPHYTO M JIOTUYHO
n3J1araTh CBOIO TOYKY 3PEHHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX
CpeicTB
OK 06 IIposiBrATh - OCO3HaHHe 00YJaIOIUMUCS |- YMETh ONIEPUPOBATH MOHATHIMH:
rpaXK JaHCKO- POCCUICKOH TpakIaHCKOM MPsIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
MaTPUOTHIECKYIO UICHTUYHOCTH; KOOPJMHATHI TOYKH, BEKTOP,
MO3UIIHIO, - lIeTICHAMPaBIEHHOE Pa3BUTHE [KOOPAUHATHI BEKTOPA, CKaJIsIPHOE
TEeMOHCTPUPOBATh BHYTPEHHEH MO3HUIINN MPOU3BEICHNE, YTOJI MKy BEKTOPAMH,

CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpa Ha YKCJI0; HAXOIUTh C
OMOIIIBIO U3YYEHHBIX (OPMYIT
KOOpPJMHATHI CEPEANHBI OTPE3KA,
[paccTosIHUE MEXY ABYMsI TOUKAMU;

-yMETh BBIOUPATh MOIXOISAIITII
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rapMOHU3ALUN
MEKHAIIMOHATILHBIX U
MEXKPEITMTHO3HBIX
OTHOIIICHU,
[MPUMEHATH CTaHAAPThI
QHTUKOPPYILIHOHHOTO
MOBEACHMS

CHUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
QHTHUKOPPYIIIUOHHOTO
MUPOBO33PEHUSI,
MpaBOCO3HAHUS,
PKOJIOTHYECKOU KYJIbTYpBI,
CIIOCOOHOCTH CTaBUTH LIETU U
CTPOUTH )KU3HCHHBIC IIAHBI,
B gacty rpaxx1aHckoro
BOCITUTAHWS:

- 0CO3HAaHHE CBOUX
KOHCTUTYITHOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE
3aKOHA U TTPABOTIOPSI/IKA;

- IPUHATHE TPAJTUINOHHBIX
HAI[MOHAJILHBIX,
00III€YETTOBEYECKUX
I'yMaHUCTUYCCKUX U
IEMOKPATUYECKUX LIEHHOCTEH;
- TOTOBHOCTbH ITPOTHUBOCTOATH
U7ICOJIOTUH SKCTPEMU3MA,
HallMOHAIN3Ma, KCeHO(PoOuH,
TUCKPUMHHALIUY IO
COLIMAJIbHBIM, PETUTHO3HBIM,
[PACOBBIM, HAIIHOHAIBHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTHU
COBMECTHYIO JESITeTbHOCTD B
MHTEpecax rpakJaHCKOTO
00111eCTBa, y4aCTBOBATh B
caMOYTpaBlICHUU B
00111600pa30BaTEIIBHON
OpraHu3aIuy U JETCKO-
FOHOIIECKMX OpTaHH3aIHIX;

- YMEHHE B3aUMOJICHCTBOBATh
C COLIMaTbHBIMU HHCTUTYTaMU
B COOTBETCTBUU C HX
GYHKIMSIMH ¥ Ha3HAUCHUEM;
- TOTOBHOCTh K TyMaHUTapHOMH
Y BOJIOHTEPCKOU
esITeNIbHOCTH;
MaTPUOTHIECKOTO
BOCITUTAHMS:

- chopMHpPOBAaHHOCTH

M3Y4EHHBIN METO JUIsl pellICHUs 3a1auH,
pacrio3HaBaTh MaTeMaTH4eCKue (haKThl U
MaTEMaTUYECKUE MOJIETHN B IPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMETh IPUBOUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON
1 MUPOBOM MaTeMaTU4ECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUAMU:
CIIy4alHBIM OIBIT U CIIy4alHOE
cOOBITHE, BEPOSITHOCTH CIIy4aifHOTO
COOBITHSI; YMETb BBIYUCIIATD
BEPOSITHOCTH C MCIOJIb30BaHUEM
rpaduueckux METOA0B; MIPUMEHSITh
(bOopMyYIIBI CTTOKEHHUS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI
1 (HhOpMYIIBI IPU PEIICHUH 33719,
OIICHUBATh BEPOSITHOCTHU PeaTbHBIX
COOBITHI{; 3HAKOMCTBO CO CITy4aiHbIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTh
[IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
urices B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSX
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[POCCUIMCKOM I'PayKIaHCKON
UICHTUYHOCTH, TATPUOTH3MA,
YBa)KEHUS K CBOEMY HapoJy,
UyBCTBA OTBETCTBEHHOCTHU
nepen PonnHou, roproctu 3a
CBOU Kpaii, cBOX0 Poauny,
CBOU SA3BIK U KYJBTYDY,
[IPOLIIOE U HACTOSIILEE
MHOTOHAIIMOHAIBHOTO HapoJa
Poccuu;

- IICHHOCTHOE OTHOILIEHUE K
rOCY/IapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U
[PUPOTHOMY HacleUIO,
MaMSATHUKAM, TPAJIALIUSM
Hapos10B Poccun,
noctrmxkeHusM Poccruu B
HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUSIX U TPYE;

- HJIeHHas YOSKIEHHOCTb,
FOTOBHOCTb K CITy’KEHHIO U
3amuTe OTedyecTna,
OTBETCTBEHHOCTH 32 €ro
Ccynp0y;

OCBOEHHbIE 00yUaIOIIMMHUCS
MEXXITPEIMETHBIE TOHATUS U
YHUBEpCaJIbHbIE YUeOHbIE
nelicTBus (peryiasiTUBHbIE,
[103HABATENbHBIE,
KOMMYHHKaTHUBHBIE);

- CIIOCOOHOCTD UX
MCIIO0JIb30BAHUS B
[103HABATENIBbHOM U
COLIMAIbHOM MIPAKTUKE,
FOTOBHOCTH K
CaMOCTOSITENIBHOMY
[UIaHUPOBAHUIO U
OCYILECTBICHHUIO YUeOHOMH

e TebHOCTH, OpraHU3aI|n
y4eOHOTO COTPYJHUUYECTBA C
e1arornyecKuMHm
paboTHUKAMHU U
CBEPCTHUKAMM, K y4aCTHIO B
OCTPOSHUN UHIMBUIYaIbHON
00pa3oBaTeIbHON TPACKTOPHH;

22




- OBJIQ/ICHUE HABBIKAMU
yaeOHO-HUCCIIEeIOBATEILCKOM,
[MPOEKTHOM U COLIMATIbHOM
eI TEIbHOCTH

OK 07 ConeiicTBoBath
COXpaHEHHIO
OKpYKarolle Cpebl,
[pecypcocOepexeHuIo,
[IPUMEHSATH 3HAaHUS 00
M3MCHCHHUH KITUMATa,
[TPUHITATIBI
OEpEKITUBOTO
MPOU3BOJICTBA,

A (EeKTUBHO
elCTBOBATL B
YpE3BBIYATHBIX
CUTYaITUSIX

- HE MPUHUMATD JICHCTBUS,
MPUHOCSIIINE BPET
OKpYKalolleH cpee;

- YMETh IIPOTHO3HPOBATH
HeOIaronpusTHbIE
PKOJIOTMYECKUE MOCIEACTBUS
MPEATPUHUMAEMBIX JCHCTBUMH,
MpeI0TBpaIaTh UX;

- pacUIupPUThH OIIBIT
NEeSITENIbHOCTH 9KOJIOTHYECKOM
HaINpaBJICHHOCTH;

- pa3pabaThIBaTh TJIaH
[pereHus MpoOIEeMbI C YI€TOM
aHaJIM3a UMEIOIINXCS
MaTepuaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIIATH
[[€JICHATIPABICHHBIN MOMCK
MepeHoca CpeiCTB U CIoco00B
EHICTBUS B
npodeccuoHaNbHYIO Cpeay;

- YMETh [IEPEHOCUTh 3HAHUS B
[MO3HABATEJIbHYIO U
MPaKTHYECKYI0 00JacTu
PKU3HEACSTEIIbHOCTH;

- Ipeiaratb HOBbIE IIPOEKTHI,
OLIEHUBATDH UJIEU C TIO3ULIUU
HOBU3HBI, OpPUTMHATIBHOCTH,
[PaKTUYECKOW 3HAUUMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYyAaILUsIM, BHOCUTh
KOPPEKTUBBI B J€STENBHOCTb,
OLIEHUBATH COOTBETCTBUE
PE3YNbTATOB LEJISIM

- YMETh ONIEPUPOBATH MOHATUIMHU:
(G yHKIHSI, HeTIpephIBHAS ()yHKIIHS,
MPOU3BOIHAS, TIEPBOOOpA3HAas,
OIIPEIECIICHHBIN UHTETPAN; YMETh
HaXOJIUTh MPOU3BOHBIC JIEMEHTAPHBIX
(GYHKIIUN, UCTIONB3YsI CIIPABOYHbIE
MaTepHuabl; UCCIEA0BATh B TPOCTEUIINX]
ciydasx (yHKIIMA Ha MOHOTOHHOCTb,
HAX0JIUTh HAMOOJIBIIINE U HAUMEHBIIIHE
3HaueHUs (YHKIMH; CTPOUTH IpaduKu
MHOTOYJICHOB C MCTIOJIb30BAHHEM
arrapaTa MaTeMaTHYECKOTO aHaJn3a;
MPUMEHSITh IPOU3BOIHYIO IPH PEIICHUH
3a/1a4 Ha JIBM)KEHUE; PeIIaTh MPaKTUKO-
OPHEHTHUPOBAHHBIE 33/1a4l Ha
HanOO0JIbIINE U HAMMEHBIINE 3HAUCHHUS,
Ha HaXO0’KJIEHUE IyTH, CKOPOCTU U
YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATUIMHU:
IBUKEHHE B POCTPAHCTBE, [10100HbIE
(burypsl B mpoCTpaHCTBE; UCIIOIb30BATh
OTHOIIEHHUE TJIONIAJCH TOBEPXHOCTEN U
00BbEMOB MOJI0OHBIX HUTyp Npu
peIlIeHnH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0MAb,
00bEM, IIIOIIA b IOBEPXHOCTH),
MCIIOJIB3YS H3y4eHHBIE (POPMYIIBI U
METO/IbI
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2. CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0beM yueOHOro npeaMera M BHAbI y4eOHOH padoThI

Bua yueOHo# paGoThl O0bem yacoB

O0beM yueOHOr 0 nmpeamMera 292
O0beM yueOHbIX 3aHATHIT 286
B TOM YHCJIE:

TEOpPETUYECKOE 00yIeHUE 208

71a00PATOPHO-TIPAKTUYCCKUE 3AHITHUS 78
KoncyabTranuu 2
IIpome:xkyTounasi arTectanusi B popme 1uddepeHInPOBAHHOIO 3a4eTa B 4
1 cemecTpe, JK3aMeHa BO 2 ceMecTpe

24




2.2. TemaTnuyeckuii I1aH U coaep:xanue yyeonoro npeamera MATEMATHKA

HaumeHoBaHMe pa3iesioB U Conep:xanue yueOHOro Matepuasa (0CHOBHOe U MPodecCHOHATbHO-0PUEHTHPOBAHHOE), Oo0bem Dopmupyembie
TeM J1a00paTOPHbIE U MPAKTHYECKHE 3aHATHUS, IPUKJIATHON MOAYJIb (IPU HAJTHYHH) 4aCcoB KOMIIETCHIM U
1 2 3 4
OcHOBHOe coiep:KaHHe
Paznean 1. IloBTopeHue Kypca
MaTeMaTHKH OCHOBHOIi 20
K OJIBI
Tema 1.1 ConepxaHue y4eOHOTO MaTepuaa
Lenp u 3anaun maTeMaTHKy Npu | Ba3oBble 3HAHUS U YMEHHS 110 MaTeMAaTHKE B IPOPECCHOHATBHON U B TIOBCETHEBHOM JEATEILHOCTH.
OCBOEHMH CIIELUAIBHOCTH Maremartuka B U3y4€HHH TPUPOJHBIX U OOLIECTBEHHBIX POLIECCOB U SIBIICHUH, 3aKOHBI MaTeMaTHKH
B UCKycCTBe. MaTeMaTH4ECKUE OTKPBITHUSI B POCCUHCKON M MUPOBOM HayKe 2
KomOuHMpOBaHHOE 3aHATHE
Tema 1.2 CojneprkaHue yaeOHOro Mateprasia
Yucaa U BIYUCIIEHHS. MHoxecTBa Yncell. ﬂeﬁCTBHH HaJl TTIOJIOKUTECIbHBIMA U OTPUHATCIIbHBIMA YHUCIIaMU,
Bripakenus 1 npeoOpa3oBaHus OOBIKHOBEHHBIMU U JIeCATUUHBIMU Apo0simu. [Tpusnaku aenumoctu. Anroput™ EBknnaa.
3HAaKOMCTBO C Pa3JIMYHbIMU MTO3ULIUOHHBIMU CUCTEMAaMU CUUCIICHHUS. 4
JlelicTBus co creneHsaMu, GOpMYJIbl COKPAIIEHHOT'O YMHOKEHHS.
KombunmnpoBanHoe 3aHATHE
Tema 1.3. IIpodecconaIbHO-OPHMEHTHPOBAHHOE coepkaHue (colep:KaHne MPUKIATHOT0 MOXYJIs) OK-01, OK-02, OK-
I'eomeTpus Ha mI0CKOCTH Buipl IU10CKUX QUIYp U UX ILIOIIEb. 03, OK-04, OK-05,
[IpakTHKO-OpHEHTHPOBAHHBIE 331a4U1 B KypCe T€OMETPHHU Ha INIOCKOCTH OK-06, OK-07
2
IIpakTudeckoe 3aHsTue
Tema 1.4 Conepxanue yu4eOHOTo MaTepHaja
IIporieHTHBIE BHIYUCIEHUS [IpocThie MpOIEeHTHI, pa3Hble ClIOCOOB MX BhIUKCIeHHs. CI0KHbIE TPOIIEHTH
IpakTUIECKOE 3aHATHE 2
Tema 1.5 Conepxanne ya4eOHOTO MaTepHaa
VYpaBHEHUS U HEPABEHCTBA JluHeliHbIe, KBaIpaTHBIC, IPOOHO-THHEHHBIC YpaBHEHNUS U HEpaBEHCTBA
TTpakTHYECKOE 3aHATHE 4
Tema 1.6 Conepxanne ya4eOHOTO MaTepHaa
CucreMbl ypaBHeHHH 1 CriocoOBI penieHnst CUCTEM JIMHEWHBIX ypaBHeHUH. [TorsaTust: matpuna 2x2 u 3x3, onpeaenuTenb
HEPAaBEHCTB Matpuiiel. Metox ["aycca. CucTeMbl HeNMHEHHBIX ypaBHeHUH. CHCTEMBI HEPABEHCTB 4
KombunmpoBanHoe 3aHATHE
Tema 1.7 Conepxanne y4eOHOTO MaTepHaa
BxonHoi#l KOHTpOBL Brrancnenns u npeoOpa3oBaHus. Y paBHEHHS W HEPABEHCTBA. | eOMeTpHs Ha TIOCKOCTH
KontponbHas pabora 2
Pa3nen 2. YpaBHeHus u 12 OK-01, OK-02, OK-

25




HepPaBeHCTBA

Tema 2.1

PaBHOCHIIBHOCTB ypaBHEHHH U
HepaBeHCTB. OOIIHe METOBI
penieHus

Conepxanne y4eOHOTO MaTepHaa

PaBHOCHIIBHOCTE ypaBHeHI/Iﬁ 1 HCPABCHCTB. OnpeaeneHHﬂ. OCHOBHEIE TCOPEMBbI paBHOCUJIbHBIX
nepexogax B ypaBHCHUAX U HECPABCHCTBAX. O6I.[II/I€ MECTObI pCHICHUS ypaBHeHHﬁI nepexoa ot
PaBCHCTBaA (l)yHKHI/Iﬁ K paBCHCTBY apryMCHTOB IJIs1 MOHOTOHHBIX (byHKHHﬁ, MCTO PAa3JIOKCHHUA Ha

03, OK-04, OK-05,
OK-06, OK-07

MHOXKUTENH, METOJI BBE/ICHHSI HOBOH NepeMEeHHOH, ()yHKIMOHAIBHO-TpaQUIeCKUil METO T 2
KomOnHupoBanHoe 3aHsTHE
Tema 2.2 ConepxaHue y4eOHOTO MaTepHraa
I'paduueckuii Meron pemeHns OO1me MeTo/Ibl PelIeHHs] HEPaBEHCTB: TIEPEXO0/l OT CPAaBHEHUS 3HAYCHUH (DYHKIMI K CPaBHEHHUIO
YPaBHEHHUH, HEPABEHCTB 3HAa4YEeHUH apryMeHTOB JJIsl MOHOTOHHBIX (DYHKIIMH, METOJI HHTEPBAJIOB, (YHKIIMOHAIBHO-
rpaduyeckuii Meron. I'paduyeckuii MeTo]1 pelieHnsl ypaBHEHUH U HEPABEHCTB 2
KomOnHupoBaHHOE 3aHsTHE
Tema 2.3 ConepxaHnue y4eOHOTO MaTepHrasa
YpaBHEHUs U HEPABEHCTBA C Onpenenenue Moxyns. Packpeitue Moayins no omnpenenenuto. [Ipocteiimue ypaBHeHUS U
MOAyIEM HEpaBeHCTBA ¢ MoayJieM. IIprMeHeHne paBHOCHIIBHBIX [IEPEXOI0B B ONPENEIEHHBIX TUIIAX
YpaBHEHUH U HEPABEHCTB C MOIYJIEM )
KomOuHMpOBaHHOE 3aHATHE
Tema 2.4 Conepxanue ya4eOHOTO MaTepHaja
VYpaBHEHMSI U HEPABEHCTBA C 3HaKoMCTBO ¢ mapamerpoM. [Ipocreiie ypaBHeHH U HEpaBEHCTBA C MAPaMETPOM
napamerpamu KoMOUHMpPOBAHHOE 3aHATHE 2
Tema 2.5 IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE COiep:kaHue (cofep:KaHne MPUKIAJHOT0 MORYJIs)
CocTaBieHue U peleHUe Pemenne TeKCTOBBIX 33124 IPO(ECCHOHAIBLHOI'0 COEePKaHUS
HpO(I)eCCI/IOHaJIBHBIX 3a7a4 ¢ HpaKTI/I‘leCKI/Ie 3aHITHUA 2
TIOMOIIBIO YPaBHEHUH
Tema 2.6 ConepxaHne yq4eOHOTO MaTepHaja
Pemenue 3anau. YpaBHeHuUs u OO11rie METOAbI pelieHNs ypaBHEeHUN. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM H C TapaMeTpaMu
HEpaBEHCTBA
2
IIpakTuueckoe 3aHsTHe
Pasgean 3. 14
OcHoBHbIE CBOIiCTBa GYHKIINH
Tema 3.1 Conepxanne yu4eOHOTO MaTepHraa
CaoiicTBa GyHKIUM Oynkrun. Onpenenenne GyHKIUH OTHONW epeMeHHOi. O0IacThb opeeeH sl © MHOXKECTBO OK-01, OK-02, OK-
3HaueHnil. Kopan ¢pyrakuun. ['paduk ¢pyakmmn. Crioco0sr 3amanns Gyaknnn. CBOHCTBa (yHKITHHA: 03, OK-04, OK-05,
MOHOTOHHOCTB, Y€THOCTh M HEYETHOCTh, IEPHOANIHOCTh, OTPAaHHIEHHOCTh 4 OK-07

KombunmpoBanHoe 3aHATHE

Tema 3.2
JIuneitHas u KBagpaTUIHAS

Conepxanne ya4eOHOTO MaTepHraa

Jluneiinas ¢yHkims, ee cBoiictBa u rpaduk. Ksagpatnanas QyHKIms, ee cBoicTBa U rpaduk.
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GyHKIIMN [IpeobpazoBanue rpadpuKoB QyHKIUH 4
KomOnHupoBanHoe 3aHsTHE
Tema 3.3 Conepxanue y4eOHOTO MaTepHaa
OOpatHast hyHKIUSL.
O6parHas ¢pynkums. O61acTh onpenesaeHus 1 00aacTh 3HaYeHui oopatHoit Gynkuum. I'paduk
oOpaTHOW QYHKINHU
2
KomOnHupoBaHHOE 3aHsTHE
Tema 3.4 IIpodeccoHaILHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue NPUKJIATHOTO MOTYJIsT)
®yHKIMK IPY PEIIEHUY Hcnons3oBanue rpadukoB GyHKIMN s N3y4EHHS POLIECCOB U 3aBUCUMOCTEH NIPU PELIEHUH 3a1a4
npoeccHoHaNbHBIX 33124 U3 IPYTHX Y4eOHBIX MPEMETOB U U3 PeabHON JKU3HH 5
[IpakTiueckoe 3ansTne
Tema 3.5 ConeprkaHue yaeOHOTO MaTepHraia
OcHoBHBIE CBOHCTBA (PyHKIIUH "
[Toctpoenue rpadmkoB QyHKIHUH, 3aJJaHHBIX pa3IU4HBIMU criocobamu. Omnpenernenne no rpaduxy u
B NIPOCTEHINNX ciIydasx no Gopmyie CBOHCTB pyHKIUH 5
KonTponbHas padora
Paznen 4.
Crenenn u kopHu. CteneHHasi 14
Gynxuus
Tema 4.1 Conepxanue yu4eOHOTO MaTepHasa
Crenennas QpyHKuus, ee TToHsTHE KOPHS N-OM CTENIEHH U3 AeiicTBUTENbHOrO uncia. ynkiuu y = /X X cBoiicTBa 1
CBOHCTBa rpa¢uku. CBONCTBA KOPHS N-Oi CTENCHU
KoMOUHHpOBAHHOE 3aHATHE 2
Tema 4.2 Conepxanue y4eOHOTO MaTepHaja
IpeoGpasoBanue BopaxkeHuii ¢ | [Ipeobpa3oBaHHe HPPALMOHAIBHBIX BHIPAKEHHH
KOpHAMHA n-oi CTeleHu KOM6I/IHI/IpOBaHHOG 3aHITUE 2 OK'Ol, OK'OZ, OK-
Tema 4.3 ConepaHue yueOHOro MaTepuaa 03, OK-04, OK-05,
CaolicTBa CTEIEHU C [lonsiTHE CTENEeHN C TIOOBIM paIOHATBHBIM NoKa3zaTeneM. CTeneHHbie (PYHKINN, HX CBOMCTBA U OK-07
PALHOHANBHBIM H rpaduku 4
JCUCTBHUTCIBHBIM ITIOKA3aTCIISIMHU KOM6I/IHI/IpOBaHHOC 3aHITUE
Tema 4.4 Conepxanne yu4eOHOTO MaTepHraa
PelieHne uppanroHanbHbIX PaBHOCHIIBHOCTB UpPALIMOHANBHBIX YPABHEHUI M HEpaBeHCTB. MeToas! ux penieHus. Pemenne
YPaBHEHUM ¥ HEPABEHCTB MppalMOHAIBHBIX YPAaBHEHUH W HEPABEHCTB
KombunmpoBanHoe 3aHATHE 4
Tema 4.5 Conepxanne yd4eOHOTO MaTepHraa
Crenenu u kopHu. CrenenHas Omnpenenenue cTeneHHON (yHKIMH. VIcomb30BaHUE €€ CBOMCTB MPH PEIICHUN ypaBHEHUI 1
GbyHKITSA HEpaBEHCTB 2
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Konrponbnas pabora

Pazgen S. Iloka3zaTeanHast

12
Gyuxnus
Tema 5.1 ConepxaHue y4eOHOTO MaTepHraa
INoka3arenbHast GyHKIUS, €€ CrernieHb ¢ MPOU3BOJILHBIM JIEWCTBUTEIBHBIM NOKa3aTeneM. OnpereseHne moka3aTenbHON QyHKINH,
CBOMCTBa ee CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHNEM TTOKa3aTeabHON (yHKIMHU. Perenne
TI0KA3aTeJIbHBIX YpaBHEHHH (YHKIIMOHAIBHO-TPA(QUIECKIM METOJIOM 4
KomOnHupoBaHHOe 3aHsTHE
Tema 5.2 ConepxaHue y4eOHOTO MaTepHrasa
Pemenne nmokasarenbHbIX Pemenne nokaszarenbHbIX YpaBHEHUI METOJIOM ypaBHUBAHUsI MTOKa3aTesel, METOIOM BBEICHHS Oogglﬁoof(())zf((())lg
ypaBHEHHH W HEPABEHCTB HOBOU IepeMeHHOH, (PYHKIIMOHAIbHO-TPapUIecKUM METOIOM. PerieHne mokas3arenbHbIX ’ OK-b? '
HEpaBEHCTB 4
KomOnHupoBaHHOE 3aHsTHE
Tema 5.3 CojneprkaHue yaeOHOro Matepuasia
CucreMbl IOKa3aTeIbHBIX Pemenne cucTeM Mmoka3aTeabHbIX y'paBHeHI/II‘/II
ypaBHEHUI KoMOuHMpoBaHHOE 3aHsTHE 2
Tema 5.4 CojneprkaHue yaeOHOro Matepuasia
Pemnrenne 3aaad. IToxa3zaTenbHas Penrenne nmokasaTeabHBIX ypaBHCHI/Iﬁ METOAOM YpaBHUBAHUS rnokasaTenei u METOJOM BBCACHUA
byHKIMS HOBOH IIEpEMEHHOM. Pelienue nokasaTenbHbIX HEPABEHCTB 2
KonrponbHas pabora
Pazaen 6. Jlorapugmel. 18
Jorapugmuyeckasi pyHkuus
Tema 6.1 Conepxanue yu4eOHOTO MaTepHaa
Jlorapudm uncna. lecatuunslit | Jlorapudm uncna. J(eCATHYHBIA 1 HATYPAJILHBIN JTOrapu(Mbl, 4UCIIO €
Y HaTYpalbHEIH Torapu@msl, KoMGUHUPOBAHHOE 3aHATHE 2
YHCIIO €
Tema 6.2 ConepxaHne y4eOHOTO MaTepHaja
CBolicTBa JIOrapuQMoB. Caoiicta siorapudmos. Onepalys JorapupMUpOBaHusL.
Onepanys norapumuposanus | KoMOUHMPOBAHHOE 3aHATHE 4
Tema 6.3 Conepxanne y4eOHOTO MaTepHaa
Jlorapudmmaeckas ¢pyakims, ee | Jlorapudmuueckas YHKIUS M €€ CBOMCTBA
CBOWCTBA KomOnHMpoBaHHOE 3aHATHE 2
Tema 6.4 Conepxanue y4eOHOTO MaTepuana OK-01, OK-02,
Penienue norapupMUIECKUX OK-03, OK-04,
ypaBHEHH 1 HEPABEHCTS [MonsiTre norapugmmdeckoro ypasaerns. Onepanus MOTEHINPOBAHUS. TpH OCHOBHBIX METOAA OK-05, OK-07
pemenus norapupMHUIECKUX ypaBHEHHMI: (PyHKIMOHATBHO-TPpa(UUECKNi, METO/] MOTEHINPOBAHUS,
METOJ BBEJICHHS HOBOI repeMeHHoH. Jlorapudmrdaeckie HepaBeHCTBA 4

KombunmpoBanHoe 3aHATHE

Tema 6.5

Coneprkanne y4eOHOro Marepuaa
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CucreMsl TorapupMIUIecKux

AJ'IFOpI/ITM PeHICHUA CUCTEMbL ypaBHeHI/Ifl. PaBHOCHIIBHOCTE HOFapI/I(bMI/I‘{CCKI/IX ypaBHCHI/Iﬁ n

YypaBHEHUH HEPaBEHCTB 2
KomOnHnpoBanHoe 3aHsiTHE

Tema 6.6 IpodeccoHaILHO-OPUEHTHPOBAHHOE Colep:KaHue (cofep:KaHue NMPUKJIATHOT0 MOIYJIs)

Jlorapudmsl B ipupone u [Tpumenenne norapupma. Jlorapudmudeckas cnupaib B npupoae. Ee MaTemaTHyeckue cBoiicTBa

TEXHUKE [IpakTHyeckoe 3aHsATHE 2

Tema 6.7 ConepxaHue y4eOHOTO MaTepHraa

Pemenne 3anau. Jlorapudmer Jlorapudgmudeckas Gyakuus. Pemenue nmpocreimux jgorapu(pMUIecKux ypaBHEHHUH

Jlorapudmudeckast GyHKInS KontponbHas pabora 2

Paznen 7. OcHOBBI

TPUTOHOMETPHH. 36

Tpuronomerpuyeckue

byHkun

Tema 7.1 ConeprkaHue yaeOHOro MaTepHrasia

Tpuronomerpudeckue GpyHkuUMM | PajuanHas Mepa yriia. [IoBOpOT TOYKM BOKPYT Hauaja KoopaAuHaT. OnpejieieHue CHHyca, KOCHHYCa,

IIPOM3BOJILHOIO yIja, 4ucia. TaHreHca U KOTaHreHca. 3HaKH CHHYCa, KOCUHYCA, TAHI'CHCA XU KOTAHI'CHCA 10 YETBEPTSIM.

Pajnannast v rpaycHas Mepa 3aBUCHMOCTb MEXIy CHHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJJHOT'O U TOTO K€ YIJia

yria 4
KombunmnpoBanHoe 3aHATHE

Tema 7.2 Conepxanue yueOHOTO MaTepHraa

OcnopHbIe Tpuronomerpuueckue Toxxaectsa. CHHYC, KOCHHYC, TAHICHC U KOTAHT€HC YIJIOB 0. U - o.. DopMyIbl OK-01, OK-02, OK-

TPUTOHOMETPUYUECKHE IIPUBEICHUS 03, OK-04, OK-05,

TOX/IECTBA. KoMOHHEPOBAHHOE 3aHATHE 4 OK-06, OK-07

DopMyIIbl IPUBEACHUS

Tema 7.3 Conepxanue y4eOHOTO MaTepHaja

Cunyc, KOCHHYC, TaHTEHC CymMma u pa3HOCTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO YIJIa.

CYMMBI 1 pa3HOCTH ABYX YIJIOB. dopmybl ONOBUHHOTO yrita. [Ipeodpa3oBaHusi CyMMbl TPHTOHOMETPUYECKUX (QYHKIIMH B

Cunyc 1 KOCUHYC IBOKHOTO MIPOU3BEICHUE U MPOU3BECHUS B CyMMY. BhIpaskeHne TpUroHOMeTpuUuecKix QpyHKIUit depe3

yraa. @opMyIibl IIOJIOBUHHOTO TaHT'eHC MMOJIOBUHHOIO aprymeHTa. [Ipeodpa3zoBaHust MPOCTEHUIIINX TPUTOHOMETPUIECKUX 4

yria BBIPKCHUHN
KombunmnpoBanHoe 3aHATHE

Tema 7.4 Conepxanne yu4eOHOTO MaTepHraa

DyHKIUH, UX CBOKCTRA. OO0nacTp onpeeneHuss 1 MHOXKECTBO 3HaYeHU (yHKImH. UETHOCTD, HEUETHOCTD, IEPHOJUIHOCTh

CniocoObI 3a1aHus QyHKIMIA ¢Gyskuuii. Coco6bl 3a1aHus YHKIHIA 2

KombunmpoBanHoe 3aHATHE

Tema 7.5

Conepxanne yu4eOHOTO MaTepHraa
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Tpuronomerpuueckue
(yHKIMHM, UX CBOICTBA U

rpaduku

OO6nacTp omnpeseneHus 1 MHOXKECTBO 3HAYCHUH TPUTOHOMETpHUYecKUX (DyHKIMHA. YETHOCTS,
HEYETHOCTH, IEPHOIMYHOCTD TPUroHOMeTpHiYeckrX (hyHKIuid. CBolicTBa 1 rpaduku GpyHKINHA y =
COSX,y=sinx,y=tgx,y=ctgx.

KomOnHupoBaHHoe 3aHsATHE.

Tema 7.6
[Ipeobpa3zoBanue rpaduxoB
TPUTOHOMETPUUYECKUX (DYHKIMI

Cozepxanre yueOHOrO MaTepuaa

CxaTre U pacTshkeHHe rpadUuKoB TPUTOHOMETPHUUYECKUX (DYHKIIMA.
[TpeobpazoBanue rpa)KOB TPUTOHOMETPHYECKUX (DYHKITHN

HpaKTI/I‘{eCKOG 3aHATUC

Tema 7.7
Onucanue MPOU3BOICTBEHHBIX
MIPOIIECCOB C MOMOIIIBIO

rpa¢ukoB GpyHKIMIA

IIpodeccuonaLHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe NPUKJIATHOTO MOTYJIsT)

Hcnonb3oBaHue cBOMCTB TPUTOHOMETPUICCKUX (byHKLII/Iﬁ B HpO(l)eCCI/IOHaJ'ILHLIX 3aadax

HpaKTI/I‘{eCKOG 3aHATHUC

Tema 7.8
Oo0partHbie
TPUrOHOMETpHUUECKHEe (HYHKIMU

Copneprxanue y4eOHOTO MaTepraia

OOparHble Tpuronomerpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduxu

KomOuHMpOBaHHOE 3aHATHE

Tema 7.9 Tpuronomerpuueckue
YpPaBHEHHS 1 HEPAaBEHCTBA

Copneprxanue y4eOHOTO MaTepraa

YpaBHeHue cos X = a. YpaBHEHHe sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IPOCTEHILINE TPUTOHOMETPUIECKUE YPaBHEHUS,
CBOASIINECS K KBaJPaTHBIM, PEIIaeMble PA3II0KEHUEM Ha MHOXKUTEIH, OJHOPOIHBIE.

IIpocreiiiiyie TPUrOHOMETPUYECKUE HEPABEHCTBA

KombunmnpoBanHoe 3aHATHE.

Tema 7.10 Conepxanue yu4eOHOTO MaTepHaja

CucTeMbl TPUTOHOMETPHIECKUX | CHCTEMBI MPOCTEHIIIMX TPUTOHOMETPHIECKHX YPaBHEHHUI

ypaBHEHUNI KomOnHupOBaHHOE 3aHATHE

Tema 7.11 Conepxanue yu4eOHOTO MaTepHaja

Pemrenue 3ana4. 0OCHOBBI [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH. PelleHne TpUroHoMeTpu4ecKix ypaBHEHUH U
TPUTOHOMETPUH. HEPABEHCTB B TOM YHCIIE C HCIOIb30BAHUEM CBOMCTB (DyHKLUIA.

Tpuronomerpuueckue Gpynxuuu | KonrponbHas pabora

Pasgen 8.

KomniekcHble 4nc/ia

Tema 8.1 Conepxanne yq4eOHOTO MaTepHaa

KommnekcHpie unciia

[MonsiTre kommuekcHoro uucia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, MOIYIb M APTYMEHT
KOMIUTEKCHOT0 yrcia. @opma 3anmcu KOMIUIEKCHOTO Yrciia (TeoMeTprdecKas,
TPUTOHOMETpHUUECKas, anredpandeckas). ApupMeTHIecKne JeHCTBHUS C KOMIUIEKCHBIMH YHCIAMH

KombunmpoBanHoe 3aHATHE

Tema 8.2
[MpuMeHeHnEe KOMILIEKCHBIX
YHCell

Conepxanne yd4eOHOTO MaTepHaa

Bemonnenne Pacu€ToB C MOMOIIBIO KOMIUIEKCHBIX YHUCEIT. HpI/IMCpLI HCITIOJIb30BaHUA KOMIIICKCHBIX
qHUCCII

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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HpaKTI/I‘leCKOG 3aHATHUC

Paznen 9. llpousBognast
¢pyHknum, ee npuMeHeHne

44
Tema 9.1 ConepxaHue y4eOHOTO MaTepHaa
INocnenosarensroctu. Ilpenen | OmpeneneHue YUCIOBOM MOCIEAOBATEIBHOCTH U CIOCOOBI ee 3amanust. CBOWCTBA YHCIOBBIX
HOCIIEJOBATENILHOCTH TocIeioBaTeNIbHOCTeH. ApudMerryeckas 1 reoMerprdeckas nporpeccun. Orpenenenne npenena
byHKIUH MOCIIeIoBaTeNIbHOCTH. BhrurceHue npenenos nocnenoarensHocteil. [Ipenen ¢pyHkunm Ha
oeckoneunoctH. [Ipenen ¢pynkimu B Touke. beckoHeUHO Mabie, 0ECKOHEYHO OOJIbIIHE (hyHKIIUH. 10
Teopemsbl 0 npenenax. 3amevaresbHbIE TPEIEITbI
KomOnHupoBaHHOE 3aHsTHE
Tema 9.2 ConeprxaHue y4eOHOTO MaTepHraa
Boruuciienne npeenoB GyHKIUH
[IpakTryeckoe 3aHsTHE 2
Tema 9.3 CojeprkaHue yaeOHOro Mateprasia
IlonATHE NPOU3BOAHOM. [Mpupamenne aprymenta. [Ipupaienne GyHkiuy. 3aaauu, MPUBOJSIIHME K TIOHATHIO POU3BOIHOM.
Onpenenenre Npou3BOAHON. ANTOPUTM OTBICKAHUS IIPOU3BOAHOM 2
KombunmnpoBanHoe 3aHATHE
Tema 9.4 Conepxanue yu4eOHOTO MaTepHasa
dopmybl U IpaBuIa Dopmynsl quddepenunpopanust. [Ipasuna quddepenupoBanms
i depeHIupoBaHust KomOnHupOBaHHOE 3aHsTHE 4
Tema 9.5 Conepxanue yu4eOHOTO MaTepHaja
IIponsBonHsbie Omnpenenenue cnoxHoit Gpynkuun. [IpousBoanas TpuroHomMerpudeckux ¢pyHkimid. [IponsBonHas
TPUTOHOMETPHIECKUX QYHKIHH. | c0HON QYHKIMU
IpousBoHas CIOKHOM KoMOHHHpOBaHHOE 3aHSATHE 4
GbyHKIIMH
Tema 9.6 Conepxanue yu4eOHOTO MaTepHaja
[TonsiTHIE O HEIPEPHIBHOCTH _ - -
byHKIHH. MeTo HHTepBATOB [onsTre HenpepbiBHOH (yHKIMHU. CBolicTBa HenpepbIBHON QyHKIMU. CBA3b MEXKITY
HENPEPBHIBHOCTHIO U U PepeHIUPYEeMOCThI0 (QYHKIIUH B TOUKE. AJITOPUTM PEIICHHS HEPaBEHCTB
METOJIOM HHTEPBAJIOB 2
KombunmnpoBanHoe 3aHATHE
Tema 9.7 Conepxanne ya4eOHOTO MaTepHraa
I'eomerpuueckuii u pusnueckuil | I'eoMeTpHIECKHil CMBICIT IPOU3BOMHOMN (QYHKIIUH — YIITOBOM KO QHUIMEHT KacaTeabHOM K rpaduKy
CMBICIT TIPOU3BOTHOMN (hyHKIIMHU B TOUKe. Y paBHEHHE KacaTeNbHON K TpaduKy HYHKIHUU. AJTOPUTM COCTaBICHUS
ypaBHEHHS KacaTeIbHOH K rpaduky Qyskmmm y=f(x) 2

KombunmpoBanHoe 3aHATHE

Tema 9.8

Coneprkanne y4eOHOro Marepuaa

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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DusnyecKkuii CMBICT

du3nueckuit (MeXﬁHH‘leCKI/Iﬁ) CMBICJI HpOI/ISBOZ[HOfI — MT'HOBCHHAad CKOpPOCTb B MOMCHT BPpEMCHU tv

MIPOU3BOJIHOM B =S'(t) 2

poeCCHOHANBHBIX 3a7[a4ax [IpakTiueckoe 3aHsTHE

Tema 9.9 Conepxanue y4eOHOTO MaTepHasa

MonoTtoHHOCTE QyHKIHH. Bo3pacranue u yOsiBaHue (h)yHKIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBaHUS (DYHKIIUH 3HAKY

Touxku 3xcTpeMyma npon3BoiHOM. [ToHSTHE MPOM3BOAHON BBICIIET0 IOPS/KA, COOTBETCTBHE 3HaKa BTOPOW PON3BOTHOM
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a/1aui Ha MaKCUMYM U MUHUMYM. [lonsiTne
ACHMITOTHI, CITIOCOOBI HX OIpE/eIeHUs. AIITOPUTM HCCIIeA0BaHus (PYHKIIUM U TOCTPOCHUS e¢ 8
rpaduka ¢ MOMOIIBI0 POU3BOAHON. [IpoOHO-MHEIHAS HYHKIUSA
KomOnHupoBaHHOE 3aHsTHE

Tema 9.10 ConepxaHnue y4eOHOTO MaTepHrasa

HUccnenoBanue GpyHkumii n

MOCTPOCHHE TpadhUKOB HccnenoBanre pyHKIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE TPa(UKOB.

2

KomOuHMpoBaHHOE 3aHsTHE

Tema 9.11 Haubosbiiee u ConeprkaHue yaeOHOro MaTepHrasia

HauMeHbIlIee 3HAYCHUS HaxorxieHre HanOoJbIero 1 HAMMEHBILETO 3HaAYeHUH (DYHKIIUI, TTOCTpOSHHE IpaKOB

(GyHkun MHOTOUYJICHOB C UCIOJIh30BAHUEM allllapaTa MaTeMaTHUECKOro aHAIN3a 5
KombunmnpoBanHoe 3aHATHE

Tema 9.12 IIpodecconaIbHO-OPHEHTHPOBAHHOE CoiepkaHue (colep:KaHne MPUKIAaAHOT0 MOXYJIs)

Haxoxnenne onTuManbHOro Haumensbiiee u HanOombinee 3HaueHne GpyHkunu. HaxoxkeHrne Haumy4qIiero peieHus B

pe3ynbTaTa € IIOMOILbLIO MPHUKIATHBIX, B TOM YHUCJIC COIMATIbHO-9KOHOMUYCCKUX U (bHSHHeCKHx 3aJlayax

MIPOU3BOJIHON B MPAKTUUECKUX IIpakTHyecKOe 3aHATHE 2

3ajadax

Tema 9.13 Conepxanue yueOHOTO MaTepHrala

Peurenne 3aa4. Ilponssoznnast @opmyns! u npasuna auddepertmposanus. Mccnenopanne QyHKIMIT ¢ TOMOIIBIO IPOU3BOAHOM.

(GyHKIUY, ee TPUMEHEHHE Hawubonbliiee 1 HanMeHblllee 3Ha4YeHUsT QYHKINU 2
KonrponbHas padora

Pazgen 10.

IlepBooOpa3nasi pyHKIUH, ee 12

NpUMeHeHHe

Tema 10.1 Conepxanne yu4eOHOTO MaTepHraa

HCPBOO6pa3Haﬂ (I)YHKHI/II/I- 3amaya 0 BOCCTAHOBJICHHHN 3aKOHA IBMKEHHUSA 110 N3BECTHOMN ckopocTH. [IoHsITHE HHTErpUPOBAHHUS.

Ipaguna HaX oK JIEHHUs O3HaKOMIICHHE C TIOHATHEM MHTETpaja u mepBoodpa3Hoi i GyHkimn y=f(X). Pemenne 3aga4 Ha

nepBOOOPasHEIX CBSI3b MIEPBOOOPA3HON U €€ MPON3BOTHON, BEIYMCIICHHE TIEPBOOOPA3HOM IS TAaHHOH () YHKITHH.
Tabnuma GpopMyl A HaXOXKISHHS IIepBOOOPa3HbIX. V3ydeHne mpaBiiia BEIYHCICHUS 2

niepBooOpazHoi. [Ipumepsl MaTeMaTHIECKOTO MOJIEITMPOBAHUS C TIOMOLIBIO A epeHINaTbHBIX
YpaBHEHUI

KOM61/IHI/Ip OBaHHOC 3aHATUC

OK-01, OK-02, OK-
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Tema 10.2 Coneprkanue yaeOHOTO MaTepHraia 03, OK-04, OK-05,
Heomnpenenenusiit u TToHsTHE HEOTIPENENEHHOr0 UHTErPaa OK-06, OK-07
OIpe/IeTICHHBIN HHTErpajIbl 5
KomOnHupoBaHnHoe 3aHsTHE
Tema 10.3 ConepxaHue y4eOHOTO MaTepHraa
[Inomags KpUBOIUHENHOM 3aja4uu, NPUBOAIIUE K TIOHATHUIO ONPEJIEIEHHOr0 UHTErpajia — O BEIYMCICHUH TUTOIAIN
Tpanenuu. @opmyna HeroToHa — | kpuBOMMHEHHON Tpanenuu, 0 nepeMenieHry TOYKU. [IOHATHE ONpeeNéHHOro HHTErpaa.
Jleribnuma 'eomerpuueckuii u pU3MYECKUIT CMBICT onpeeneHHoro uaTerpana. ®opmyna Hetorona— 5
JleiiOnmna
KomOnHupoBaHHOE 3aHsTHE
Tema 10.4 ConepxaHue y4eOHOTO MaTepHrasa
ITonsTre 00 onpeeneHHoM ['eomerpuueckuii CMBICT ONpeeNIEHHOr0 UHTEerpaja
MHTCTPaJIC KaK ILIoLai1 KomOuHMpOBaHHOE 3aHATHE 2
KPUBOJIMHEWMHON Tpanelnu
Tema 10.5 IlpodeccuonanbHO-OpHEHTHPOBAHHOE cofiepKaHue (Coep:KaHue MPUKJIAJTHOTO MOTYJIsT)
Onpenenennblii UHTETpa B ['eomeTpuyeckuii cMbIch onpeneneHHoro uHTerpana. @opmyna HetotoHa - JleliOnuna. Perenne
KU3HU 3a/1a4 Ha MPUMEHEHNUE HHTErpaia I BBIYUCICHUS (PU3MUYSCKUX BETMYMH U TUIOIIA CH )
[pakTHyeckoe 3aHsTHE
Tema 10.6 Conepxanue yu4eOHOTO MaTepHaa
Peuienue 3anay. IepBoobpasnas ¢ynkimu. [IpaBuna HaxoxaeHus nepBoodpas3HblX. Ee npuMenenue
IepBoobpasHas pyHKLWH, ce KonTtponsnas pabora 2
IIPUMEHEHHE
Paznen 11. Ilpsimble u 18
IJIOCKOCTH B TPOCTPAHCTBE
Tema 11.1. ConepxaHne yq4eOHOTO MaTepHaja
OCHOBHBIE ITOHATUSA [Ipeamer crepeomerpun. OCHOBHBIE MOHATHA (TOUKA, IPAMAs, ITIOCKOCTh, IIPOCTPAHCTBO).
cTepeoMeTpu. Pacronoskenne OcHoBHBIE akcHOMBI cTepeoMmeTpuu. [lepecekatromuecs, napamieabHble U CKPEIIUBAIOIINECs
MPSMBIX U IIOCKOCTEH npsivble. [Ipu3Hak ¥ CBOWCTBO CKpeIMBaOMUXCs NPsIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBIL. 2
KombunmnpoBanHoe 3aHATHE
Tema 11.2. Conepxanne yd4eOHOTO MaTepHaa OK-01. OK-03. OK-
[TapannensHOCT IPSIMBIX, [MapamnensHeie psiMast ¥ II0CKoCTh. Onpenenenne. [Ipu3nak. CBOHCTBa (C T0KA3aTEIHCTBOM). 0 4 OK-O7,
MIPSIMOH U TTOCKOCTH, [Mapamnensasie ockoctu. Onpenenenue. [Ipm3Hak. CBoiicTBa (¢ qOKa3aTenbCTBOM). Terpasap u ’
IJIOCKOCTEN ero anneMenTsl. [lapamnenenunen u ero 3neMeHTsl. CBOWCTBA MPOTHBOIOIOKHBIX TpaHEeH 1 4
JnuaroHased napauienenunena. [locrpoenue ceuenuil. Pemenue 3anau.
KombunmnpoBanHoe 3aHATHE
Tema 11.3. Conepxanne ya4eOHOTO MaTepraa
IepnenankynsapHOCTE NpsAMBIX, | Ileprnenauxynspueie npsmbie. [lapamiensHpie npsMble, NEPICHIUKYISIPHbIC K TIIOCKOCTH. [Ipu3HaK
MIPSIMOM U TUIOCKOCTH, MEPIEHANKYIIIPHOCTH NPSMOU U IIIOCKOCTHU. Jloka3aTensCcTBO. [lepneHnukynsap U HaKIOHHASI.
IJIOCKOCTEN IlepnenaukynspHeie mockocTy. Ilpru3Hak nepneHauKyIIpHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBO. 4

Paccrosians B IIPOCTPAHCTBE
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Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 11.4. Coneprkanue yaeOHOTO MaTepHraia
Teopema o Tpex
HepreHIUKyIApax Teopema o Tpex nepneHauKymIsapax. Jloka3aTeabCTBO. YTON MEXAY MPSIMOM U INTOCKOCTBIO. YTOI
MEXy IUIOCKOCTSIMU 4
KomOnHupoBaHHOe 3aHsTHE
Tema 11.5. IIpodeccnoHaILHO-OPUEHTHPOBAHHOE Colep:KaHue (cofep:KaHue NMPUKJIATHOT0 MOAYJIs)
[TapannenbHsle, AkcuoMsl crepeoMeTpun. [lepneHanKynsapHOCTb MPSIMOM U INIOCKOCTH, apaIeNbHOCTh JBYX
MepIeHAUKYIISPHBIE, NPSMBIX, IEPNEHANKYIIPHBIX INIOCKOCTH, NEPIEHANKYISIPHOCTD IIIOCKOCTEN 2
CKpEIMBAIOIUECs PSIMBbIe [TpakTHueckoe 3aHsTHE
Tema 11.6. ConepxaHue y4eOHOTO MaTepHraa
Pemenne 3anau. [Ipsamele u Pacnonoxxenue npsiMbIX U INIOCKOCTEHN B pocTpaHCTBe. [lepneHquKyaspHOCTh U NapajuIenbHOCTh
IUIOCKOCTH B TIPOCTPAHCTBE IpAMBIX U MIocKocTel. CKpemyBaronmecs npsiMbie 2
KonTposnbHas pabora
Pa3znen 12. KoopanHaTtel 1
BEKTOPBI 14
Tema 12.1 Conepxanue y4eOHOTO MaTepHaja
BexTops! Ha 1u10CKOCTH BekTopbl Ha IJIOCKOCTH, KOOPMHATHI BeKTOpa. J{eiicTBHs HaJl BEKTOPaMHU B KOOPJMHATHOW (opme.
CxayisipHOE IPOM3BEACHUE BEKTOPOB, €ro CBOMCTBA, (pusnueckuii cMbici. CKalspHOE IPOU3BEICHUE
B KOOpJMHATAX, YrOJI MEXy BEKTOpaMHU 4
KombunmnpoBanHoe 3aHATHE
Tema 12.2 Conepxanue yu4eOHOTO MaTepHaja
JleKapTOBbI KOOP/IMHATHI B JlexapToBBI KOOPAMHATEI B IpocTpaHCTBe. IIpocTeiimue 3anaun B koopAuHaTax. PaccrosHue Mexny
npoctpanctse. Paccrosnue JBYMs TOYKaMH, KOOPJUHATBI CEPEANHBI OTPE3Ka
MEXIY IBYMS TOUKAMH. 2 OK-02, OK-03, OK-
KoopaunaTe! cepenunnl oTpeska | KomOuHHMpOBaHHOE 3aHATHE 04, OK-07
Tema 12.3 Conepxanue yu4eOHOTO MaTepHaa
BekTopsl B IPOCTPAaHCTBE. Bekropsr B mpoctpancTBe. Clio)KeHHE U BRIYUTAHIE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
Yron Mex1y BEKTOpaMHu. Komnnanapasie BekTopsl. CKansapHOE MIPOH3BEACHUE BEKTOPOB. PazmoxeHne BeKTopa mo TpemM
CxanspHoe IpOM3BENEHNE HEKOMILIaHapHBIM BeKTopaM. KoopanHATEI BEKTOpa, CKAIIPHOE ITPOM3BENECHUE BEKTOPOB B
BCKTOPOB KOOpJUHATaX, yroj MEX/y BEKTOpaMH, YTOJl MEXAY NPSMOM U INIOCKOCTBIO, YOl MEXIY
IUIOCKOCTSIMH. Y paBHEHHE TTOCKOCTH. | '€OMETpHUIeCKHi CMBICI OIIPENeTUuTeNs 2X2 4
KombunmpoBanHoe 3aHATHE
Tema 12.4 IIpodeccoHaAILHO-OPHMEHTHPOBAHHOE CO/lep:kaHue (cofepKaHue NMPUKJIATHOr0 MOAYJIs)
IIpakTHKO-OpHEHTHPOBAaHHBIE KoopaunaTHas minockocTs. Beiuncinenue paccTosSHUE U IJI01aAei Ha miockocth. KonuuecTBeHHbIE
3a/1a4¥ Ha KOOPJUHATHON pacueTs 2

IIOCKOCTHU

HpaKTI/I‘IGCKOG 3aHATHE
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Tema 12.5
Pemrenue 3anau. KoopauHaTe! u
BEKTOPHI

Conepxanne y4eOHOTO MaTepHaa

I[eKapTOBBI KOOpJWHATHI B IIPOCTPAHCTBE. BeKTOpBI B IIPOCTPAHCTBE. CrnoxxeHue 1 BIUNTAHUC
BCEKTOPOB. VMHOXKEHTE BCEKTOpa Ha 4YUCJIO. KOMHJ’IaHapHI;Ie BCKTOPHLI. CKaJ’IS[pHOG IpOnU3BEACHUC
BEKTOPOB, BEKTOPHOC IMMPOU3BCIACHUC. Paznoxenne BEKTOpa 110 TPEM HCKOMIUTaAHAPHBIM BEKTOpaM.
HpOCTeﬁmHe 3aJlauy B KOOpJWHATax. KOOpI[I/IHaTI)I BEKTOpa, paCCTOIHUC MEKIY TOYKAMU,

KOOpPJIMHATHI CEpeIMHbI OTpe3Ka, CKaJIIPHOE MPOU3BEEHUE BEKTOPOB B KOOPANHATAX, YOI MEXIY 2
BEKTOPaMH, yroJl MeX1y IPSMOH 1 TJIOCKOCTBIO, YTOJl MEXTY TUIOCKOCTSIMA
Konrponbnas padora

Pazpen 13.

MHororpaHHHUKH H TeJia 34

BpalleHNus

Tema 13.1 ConepxaHue y4eOHOTO MaTepHrasa

Bepumnsl, pedpa, rpanu [MousiTne MHOTOrpanHKKa. Ero anemeHTsI: BepiuHel, pedpa, rpanu. [uaronans. CeueHue.

MHOI'OrpaHHHKa Bbmymme 1 HEBBIITYKJIBIC MHOI'OI'PaHHUKH 2
KomOuHMpoBaHHOE 3aHsTHE

Tema 13.2 ConeprkaHue yaeOHOro MaTepHrasia

IIpusma, ee COCTaBIISIOIIKE, [Tonstue npusmsel. Ee ocHoBanus u 6okoBblie rpanu. Beicora npusmebl. [Ipsimast 1 HaKIIOHHAS TIPU3MA.

ceuenue. lIpsiMast v mpaBwibHas | TTpaBuiibHas pu3Ma. Ee ceuenue 2

IIPU3MBI KombunmnpoBanHoe 3aHATHE

Tema 13.3 Conepxanue yueOHOTO MaTepHaa

Iapannenenunen, xy6. Ceuenue [Napamnenenwumesn, CBOMCTBA MPAMOYTOJILHOTO Napaenenunena, kyo. Ceuenune kyoda,

KkyOa, mapajuienenuiesia napajuielenuena 2
KoMOUHHpOBAHHOE 3aHATHE OK-01, OK-02, OK-

Tema 13.4 Conepxanue yueOHOTO MaTepHaa 03, OK-04, OK-05,

ITnpamuza, ee cocTaBIAIOIIME, [Mupamuma u ee anementsl. Cedenne nupaMupl. [IpaBunsHas mupaMuaa. Y ceueHHas MupaMuaa OK-06, OK-07

ceuenue. [IpaBuibHas

nupamuza. Y ceueHHas 5

mupaMuaa KombunmnpoBanHoe 3aHATHE

Tema 13.5 Conepxanne y4eOHOTO MaTepHaa

bokosas 1 nonHas noBepxHOCTh | Iloraas 60KOBOI U MOIHOW MOBEPXHOCTH MPU3MBI, TUPAMUJIbI

NPU3MBI, THPaMU/IBI KomOuHnpoBaHHOE 3aHATHE 2

Tema 13.6 Conepxanne yq4eOHOTO MaTepHaa

JBmkenne u mpeodpazoBaHue [MapamrensHenii neperoc. CHMMeTpHs Ha IDIOCKOCTH U B TIpocTpaHcTBe. CuMMeETpHs B Kyoe,

o000 napajuienenunene, npusme, nupamuzae. [losopor. [IpeobpazoBarne nmogodus 2
KombunmnpoBanHoe 3aHATHE

Tema 13.7 IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE CO/lep:kaHue (coAepKaHue NMPUKJIATHOr0 MOAYJIS)

Hpumepsr cummerpuii B CuMMeTpust B TIPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuu 5

HpaKTI/I‘IGCKOG 3aHATHE
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Tema 13.8
[IpaBwIbHBIC MHOTOTPAHHUKH,
HX CBOMCTBa

Conepxanne y4eOHOTO MaTepHaa

IlonsTue MPAaBUJILHOIO MHOI'OI'paHHUKA. CsolicTBa IMpaBUJIbHBIX MHOI'OI'PaHHHUKOB

Kom 6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.9
Hunuaap, ero cocTapisIoNIne.
Ceuenue nuIMHIpA

CozepxaHre yueOHOTO MaTepuana

Hunuanp u ero anementsl. CeveHne uIMHApa (MapajlielbHOe OCHOBAHUIO U OcH). Pa3BepTka
UTHHIpA

KOM6I/IHI/Ip OBaHHOC 3aHATUC

Tema 13.10
Konyc, ero cocrasistomue.
CeueHue KOHYyCa

CozepxaHre yueOHOTO MaTepuaa

Konyc u ero anementsl. CeueHue KoHyca (I1apauielIbHOE OCHOBAHUIO U IMPOXOJLIIIEe Yepes
BEpIIMHY), KOHUUECKHE ceueHns. Pa3BepTka KoHyca

KOM6PIHI/IpOBaHHOC 3aHATHC

Tema 13.11
VYceuennslit konyc. Ceuenue
YCEUYEHHOr0 KOHYyca

Cozepxkanue yueOHOTO MaTepuaa

VYceuennblit konyc. Ero obpasyromias u Beicota. CeueHHe YCEYeHHOr0 KOHyca

KomOuHMpOBaHHOE 3aHATHE

Tema 13.12
[Iap u chepa, ux ceueHus

Copneprxanre y4eOHOTO MaTepraa

Iap u chepa. BzanmHuoe pacrionoxenue chepsl 1 miockocTr. CedeHue mapa, chepbl

KomOuHMpOBaHHOE 3aHATHE

Tema 13.13

ITonsitrie 06 0OBEME Tema.
OtHolieHrne 00HEMOB
MMOIOOHBIX TEJ

Copneprxanre y4eOHOTO MaTepraa

[ousiTue 06 ooveme Tena. OObeM Kyda 1 MPSIMOYroJibHOTO napaienenuneaa. O0beM Mpu3Msbl 1
mtuHapa. OTHOIIeHHE 00bEeMOB MOA00HBIX Tel. ['eOMeTpHYIECKHil CMBICT ONPEACIUTENS 3-T0
HopsAKa

KombunmnpoBanHoe 3aHATHE

Tema 13.14
OOBeMEI U IUTOIIAIN
TIOBEPXHOCTEHN Tl

Conepxanue yueOHOTO MaTepHaja

O0BbeMbl paMusibl U KoHyca. O0beM miapa. [Lnomaay nopepxHocTeid Ten

KombunmnpoBanHoe 3aHATHE

Tema 13.15
KoMOuHaImu MHOTOrpaHHUKOB
U TEJ BpallCHHs

ConepxaHue yq4eOHOTO MaTepHaja

KombuHanmu reoMeTpuaecKix Tel

KombunmnpoBanHoe 3aHaTHE

Tema 13.16
I'eomeTpuueckre KOMOUHAIH
Ha MPAKTUKE

Conepxanne y4eOHOTO MaTepHaa

Hcnonp3oBaHre KOMOMHANNIT MHOTOTPaHHNUKOB U TEJ BPALIEHHS B IPAKTUKO-OPHEHTUPOBAHHBIX
3a/agax

IIpakTuueckoe 3aHsTHe

Tema 13.17

Pemenue 3amau.
MHOrorpaHHUKH U Tena
BpaIeHUs

Conepxanne ya4eOHOTO MaTepHraa

OO0beMbI U TUI0IIa A MOBEPXHOCTH MHOI'OTPAHHUKOB U TEJI BPAIICHU

Kontponsras pabdora

Paszgen 14.
MHuo:xecTBa. DJIEeMEHTDI
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Teopuu rpagos

Tema 14.1 Conepxanne y4eOHOTO MaTepHaa
MHoxecTBa ITonsitue MuoXkectBa. IToqMHOXKecTBO. Onepanuy ¢ MHOXKECTBAMU OK-01, OK-02,
KoMOMHUPOBAHHOE 3aHATHE 2 OK-03, OK-04,
Tema 14.2 IpodeccHOHATLHO-OPHEHTHPOBAHHOE COlepsKaHHe (Coaep:KaHNe TPHKJIATHOT0 MOTYJIs) OK-05, OK-07
Onepanyy ¢ MHOKECTBAMHU Omnepanyy ¢ MHO)KeCTBaMu. PelieHne mpukia HeIx 3a1a4d
[IpakTiueckoe 3aHsTHE 2
Tema 14.3 ConepxaHue y4eOHOTO MaTepHaa
I'padur [Monsitre rpada. CBs3HbIN rpad, AepeBo, MK rpad Ha MIIOCKOCTH
IIpakTuyeckas pabora 2
Tema 14.4 ConeprxaHue y4eOHOTO MaTepHrasa
Pemenne 3anau. MHoxecTBa, Onepanyy ¢ MHOKecTBaMu. ONMcaHne peaibHbIX CUTYAIMi ¢ IOMOIIBIO MHOXKeECTB. [IpuMeneHne
I'padsbl 1 ux mpumMeHeHue rpadoB K pelIeHUIO 3a1a4 2
KonTposnbHas pabora
Pa3znea 15. DiaeMeHTHI
KOMOMHATOPHKH, CTATHCTHKH
U TeOpUHU BePOSITHOCTEIH 14
Tema 15.1 Conepxanue yu4eOHOTO MaTepHasa
OcCHOBHBIE TTOHATHS IIepectanoBku, pazmeuieHus, coueranus. bunom Herotona
KOMOHMHATOPUKH
2
KombunnpoBanHoe 3aHATHE.
Tema 15.2 Conepxanue yu4eOHOTO MaTepHaja
CoObITHE, BEPOATHOCTH CoBMeCTHbBIE 1 HECOBMECTHBIE COOBITUS. TEopeMbI O BEPOSITHOCTH CyMMbI COOBITHIA. Y CIIOBHAs OK-01, OK-02,
coObITHs. CrioxeHne n BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBbIE COOBITHS. TEopeMbl O BEPOSITHOCTH POU3BEACHHS OK-03, OK-04,
YMHOXEHHE BEPOSTHOCTEH coObITHi. DOpMyIa TIOMHOM BEPOATHOCTH, hopMmyna BepHymu OK-05, OK-07
2
KombunmnpoBanHoe 3aHATHE
Tema 15.3 IpodeccnonanbHO-OPMEHTHPOBAHHOE COEP:KaHUE (Colep:KaHUe MPHKJIATHOTO MOIYJIs)
Bepostaocts B OTHOCHTENbHAS 9acTOTa COOBITHS, CBOMCTBO €€ yCTONINBOCTH. CTaTHCTHYECKOE OIpEeTICHIE
npogeccHoHaIbHBIX 3a/a4ax BeposTHOCTH. OIIeHKa BEPOSITHOCTH COOBITHS
IpakTUdIECKOE 3aHATHE 2
Tema 15.4 Conepxanne yu4eOHOTO MaTepHraa
JuckpetHas cnyvaiiHas Bunp! crrygaitabix BenmauH. OnpeneieHue JUCKPETHON CIy9aifHOW BEIMIUHBL. 3aKOH
BEIIMYUHA, 3aKOH €€ pacnpeneNneHus TMCKPETHON CITy4aiiHOM BeIWYUHBI. Ee 4nCIIOBbIE XapaKTEpPUCTHKH 2
pacnpeneneHus KombunmpoBanHoe 3aHATHE
Tema 15.5 Coneprkanne yueOHOro MaTepuaia
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3agaun MaTeMaTHYECKOM

BapI/IaIII/IOHHHﬁ pAan. Ilonuron wacror u TrucTorpamMmma. CTaTHCTHYECKHE XAapPAKTCPUCTHUKU psAaa

CTaTHCTUKH HAOIIOaEMBIX JaHHBIX 2
KomO6uHupoBanHoe 3aHsTHE

Tema 15.6 IIpodeccnonaJLHO-OPUEHTHPOBAHHOE ColepKaHue (coAep:KaHue NMPUKJIATHOT0 MOTYJIs)

Cocrapnenue Tabnui 1 [epBuuHast 0OpaboTka craTUCTHYECKUX JaHHBIX. [ paduueckoe nx npencrasienue. Haxoxnenue

JarpamMM Ha MpakTHKe CPEeTHUX XapaKTEPHUCTHK, HAOIIOAaEMbIX TaHHBIX 2
[IpakTiueckoe 3ansTHe

Tema 15.7 ConepxaHue y4eOHOTO MaTepHasa

Pemenue 3anau. DneMeHTHI OnemeHnTsl KoMOUHAaTOpUKU. COOBITHE, BEPOSATHOCTH COOBITHS. ClOKEHNE U YMHOXKEHHE

KOMOMHATOPHKH, CTATUCTUKU U | BepOSTHOCTEH 2

TEOpUN BepOHTHOCTeﬁ KOHTpOJ'IBHaSI pa6o’ra

Koncyabranus 2

IIpome:xyTouHasi arrecTanus (JK3amMeH) 4

Bcero: | 292
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3. YCJIOBUSA PEAJIM3ALIUU TPOT'PAMMBI YYEBHOI'O IPEIMETA
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn 0
Jns  peanus3anuy  IpOrpaMMbl  y4eOHOTO IpeAMeTa IIPeIyCMOTPEHBI  ClIEAYIOIINe
CIICHUAJIbHBIC ITIOMCIIICHUA KaOMHET MaTEMaTHKH.
OcHanienne  y4eOHBIX KaOMHETOB H  Ja0OpaTopwil  YCTaHOBJIIEHO  IPOTOKOJIOM

Metoanyeckoro coBera Qakynbreta: [Iporoxon Ne 5 ot 24.12.2025 r.

3.2. UudopmanuonHoe odecneyenue 00yueHus
[lepeuenr wucnonb3yeMbIX y4yeOHBIX H3IaHUM, VHTEepHET-pecypcoB, ITONOJHUTEIbHOM
JUTEPaTyphl
OcHOBHbIE HICTOYHHKH
1 Maremarnka: anrebpa ¥ Hayajla MATEMaTHYECKOTO aHAlIM3a, reoMeTpusi. Anredpa u
Havaia MaTeMatuieckoro ananmmsa: 10—11-e kimacchr: 6a30BBIi U yrITyOJIEHHBIH YPOBHH
: yueOonuk / 1. A. Amumos, 10. M. Kossirun, M. B. TkauéBa, ®Enoposa. — 12-e u3j.,
ctep. — Mocksa : [IpocBemenue, 2024. — 463 ¢. — ISBN 978-5-09-112136-0. —
Tekcrt : anexTpoHHbIi // JIaHb : 3IeKTpOoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408656
2 Marematuka: anredpa U Hauyajga MaTeMaTH4YEeCKOro aHanu3a, reomerpus. ['eomerpus :
10—11-if xmaccel : 6a30BBIN U yrayonéHubIi ypoBHu : yaeOHuk / JI. C. Atanacsn, b. B. ,
K. C. [m np.]. — 12-e u3n., ctep. — Mockaa : [IpocBemenne, 2024. — 287 ¢. — ISBN
978-5-09-112137-7. — TexkcT : anmeKkTpoHHbIH // JIaHb : 37EeKTPOHHO-O0MOIMOTeUHAs
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O

INPEJIMETA

KoHTposb 1 OlleHKa pe3y/lbTaTOB OCBOSHHS y4eOHOTO MpeaMeTa PacKphIBAIOTCS depe3

JTMCUMIUIMHAPHBIE Pe3yNbTaThl, HApaBJIeHHbIE Ha (popMHUpOBaHUE OOIINX U MPO(PECCHOHATHHBIX

KOMIIETEHIIUH 110 pa3jienaM U TeMaM CoJepXaHus yueOHOro Marepuaia.

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHBIX
KOMIIETEHI[US MeponpusiTUsi
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TectupoBanue
peueHus 3agaqy 1.6,1.7 YcerHbIi onpoc
npoeCcCHOHATBEHOM P/2, ;ZMH 2.1,2.2,2.3,2.4,2.5II- MaremaTuuecKuii
o/c, 2.
ACHTEIRHOCTH P 3, Temer 3.1,3.2, 3.3, 3.4 TT-o/c, 3.5 | Jo ot
MIPUMEHUTEIILHO P4, Tembi 41,42, 43, 4.4, 45 NuauBuayansHas
K pa3JIM4YHbBIM KOHTCKCTaM P 5’ TeMmsl 5_1, 5_2’ 5.3’ 5.4 CaMOCTOATECIbHAsA
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 paboTa
II-o0/c, 6.7 [IpencraBnenne
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, PE3YIIbTATOB

7.7 I1-0/c,7.8,7.9, 7.10, 7.11
P 8, Temsr 8.1, 8.2

MPAKTHYECKUX paboT

PO, Tems 9.1,9.2, 9.3, 9.4, 9.5, 9.6, | OHTPOIbHAA

9.7,9.8,9.9,9.10,9.11,9.12 [-o/c, | Pabora

9.13 Brimonaenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, AK3aMEHAITMOHHBIX

10.5 IT-o/c, 10.6 3aJaHnui

P11, Temsr 11.1,11.2, 11.3, 11.4,

11.511-0/c, 11.6

P12, Temsr 12.1, 12.2, 12.3, 12.4 I1-

o/c, 12.5

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

13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Tems! 14.1, 14.2 I1-o/c, 14.3,

14.4

P 15, Temsr 15.1, 15.2, 15.3 I1-o/c,

15.4,15.5, 15.6 I1-o/c, 15.7
OK 02. Ucnoas3oBath P 1, Temal.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 16,17 YcTHBIN ompoc
MIOMCKA, aHAJIM3a U P/2, gZMH 2.1,2.2,2.3,2.4,2.51I- MaremMaTudecKui

o/c, 2.
HETCpiperTatti P 3, Temsr 3.1, 3.2, 3.3, 3.4 [T-o/c, 3.5 | " rcraitt
undopmauum, u P4, Tembi 4.1,4.2,43,4.4,45 Wumsrnyanshas
nH(OpPMAIMOHHBIE P 5, Temsi 5.1,5.2, 5.3, 5.4 CaMOCTOSITCIbHAS
TEXHOJIOTUH IS BHIIIOJTHEHUSA P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 paGOTa
3aja4 NpodecCuoHaTbHOM IT-o/c, 6.7 IIpencraBnenue
NeATebHOCTH P7,Teme17.1,7.2,73,7.4,75,7.6, | pesynsratos

7.7 11-0/c,7.8,7.9, 7.10, 7.11
P 8, Temsr 8.1, 8.2
P9, Temsr 9.1,9.2,9.3,9.4,9.5, 9.6,

NPAaKTUYECKUX paboT
KoHTpobHast
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9.7,9.8,9.9,9.10, 9.11, 9.12 IT-o/c,
9.13

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5 IT-o/c, 10.6

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5II-0/c, 11.6

P 12, Temsr 12.1,12.2, 12.3, 12.4 I1-
o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5,13.6, 13.7 IT-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 I1-0/c, 14.3,
14.4

P 15, Temsr 15.1, 15.2, 15.3 I1-o/c,

15.4,15.5, 15.6 I1-o/c, 15.7

paborta
Brmonaenue
SK3aMCHAIIMOHHEIX
3aJlaHuM

OK 03. ITmanupoBats u
peann30BhIBaTh COOCTBEHHOE

P 1, Tema 1.1, 1.2, 1.3 T-o/c, 1.4, 1.5,
1.6,1.7
P2, Temsi 2.1,2.2, 2.3, 2.4, 2.5 TI-

TectupoBanue
YcTHBIN onpoc

npohecCHoHATBHOE U ey MareMaTudecKuit

o/c, 2.
JITIHOCTHOE PaspuIHe, P 3, Temsi 3.1,3.2, 3.3, 3.4 [I-o/c, 3.5 | oot
MIPETPUHIMATEITHCKYIO P4, Tempi 4.1,4.2, 43, 4.4, 45 NuauBuayansHas
ACATCIBbHOCTH B P 5, TeMmsl 5_1’ 5_2, 5.3’ 5.4 CaMOCTOATEIbHAsA
npogeccronanbsHou cdepe, P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 | padora
HCII0JIb30BaTh 3HAHUS 110 IT-o/c, 6.7 [IpencraBnenne
(UHAHCOBOW I'PaMOTHOCTH B P7,P7, Tempr 7.1,7.2,73,7.4, 7.5, | pesynsratoB
Pa3IUYHBIX KU3HCHHBIX 7.6,7.711-0/¢,7.8,7.9, 7.10, 7.11 MPaKTUYECKUX PadboT
CUTYalUsIX P8, Tewe: 8.1, 8.2 KonTposbHas

P9, Temnr 9.1,9.2,9.3,9.4,9.5,9.6,

9.7,9.8,9.9,9.10,9.11,9.12 [I-o/c, | Pabora

9.13 Brimonnenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, SK3aMEHAIlHOHHBIX

10.5 IT-o/c, 10.6 3aJaHud

P11, Temsr 11.1,11.2, 11.3,11.4,

11.5IT-0/c, 11.6

P 12, Temsr 12.1, 12.2, 12.3, 12.4 I1-

o/c,12.5

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

13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 IT-o/c, 14.3,

14.4

P 15, Temsr 15.1, 15.2, 15.3 [T-0/c,

15.4, 15.5, 15.6 IT-o/c, 15.7
OK 04. DddexTuBHO P 1, Temal.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
B3aUMO/IENICTBOBATH U 1.6, 1.7 YcTHBIN onpoc
paboTaTh B KOJUIEKTUBE U P/2’ ;ZMH 2.1,22,2.3,2.4,251I- Maremaruyeckuii

o/c, 2.
KoMare P 3, Temsi 3.1, 3.2, 3.3, 3.4 TI-o/c, 3.5 | oot

NunuBunyansHas

P4, Temn1 4.1,4.2,4.3,4.4,4.5

42




PS5, Temsr 5.1,5.2,5.3,54

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

P7,P7, Temsr 7.1,7.2,7.3,74,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10, 7.11

P 8, Temsr 8.1, 8.2

CaMOCTOSATEIbHAS
paborta
IIpencraBienue
pe3yIbTaToOB
IIPAKTUYECKUX padoT

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6, | Kourponbuas

9.7,9.8,9.9,9.10,9.11,9.12 IT-o/c, | pabora

9.13 Beimonnenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 3K3aMEHAIMOHHbIX

10.5 IT-o/c, 10.6 saanuil

P11, Temsr 11.1,11.2,11.3, 11.4,

11.5 I1-o/c, 11.6

P12, Temsr 12.1, 12.2, 12.3, 12.4 T1-

o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,

13.10, 13.11, 13.12, 13.13, 13.14,

13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 I1-o/c, 14.3,

14.4

P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,

15.4,15.5, 15.6 IT-o/c, 15.7
OK 05. OcymiecTBasTh P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TINCHMEHHYIO 16,17 Y CTHBIH Onpoc
KOMMYHHUKAIMIO Ha P2, Temp1 2.1,2.2,2.3,2.4, 2.5 II- MaTtemaTndeckuii
FOCYHApCTBCHIOM A3BIIE 1(3/(3:’ %[:SMBI 3.1,3.2,3.3,3.4 [T-o/c, 3.5 | “erat
Poccuiickoit ®enepanu ¢ P 4: TeMor 4.1: 4.2: 4.3: 44,45 ’ VHauBuyansHas
Y4ETOM 0COOECHHOCTEH P 5, Temsi 5.1,5.2, 5.3, 5.4 CaMOCTOSITEIbHAS
COLIMAIIBHOTO ¥ KYJIBTYpHOTO | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 | pabora
KOHTEKCTA IT-o/c, 6.7 [IpencraBnenne

P7,P7, Temb1 7.1,7.2,7.3,7.4,77.5, | pesynbratos

7.6, 7.7 11-0/c,7.8,7.9, 7.10, 7.11 MPAKTHUCCKIX PAGOT

P 8, Temsr 8.1, 8.2 KoHTpobHas

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,

9.7,9.8,9.9,9.10,9.11,9.12 [I-o/c, | Pabora

9.13 Beinosnnenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, SK3aMEHAIMOHHBIX

10.5 IT-o/c, 10.6 3aJlaHuH

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5IT-0/c, 11.6

P12, Temsr 12.1, 12.2, 12.3, 12.4 I1-
o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17

P 14, Tems! 14.1, 14.2 IT-0/c, 14.3,
14.4

P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
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15.4,15.5, 15.6 I1-o/c, 15.7

OK 06. ITposiBisThH P 1, Temal.1, 1.2, 1.3 T-0/c, 1.4, 1.5, | TectupoBanue
rpaX<JaHCKO- 1.6,1.7 VYerHbIM onpoc
HaTPHOTHYECKYIO MTO3UIIUIO, P2, Temn 2.1,2.2,2.3,2.4, 2.5 II- MaremaTnueckuit
/ICMOHCTPHPOBATE (gcé,zfiMH 9.1,9.2,0.3,0.4,05 9.6, | "WKTaHT
OCO3HAHHOE IIOBEJIECHHUE HA 9.7,9.8,9.9,9.10, 9.11 M-o0/c, 9.12 HNupuBunyanbHas
OCHOBE TPaIUITUOHHBIX P 10, Tems 10.1, 10.2, 10.3, 10.4, CaMOCTOSITEIIbHAS
00I11eYeTI0BEYECKUX 10.5 IT-o/c, 10.6 pabora
LIEHHOCTEH, B TOM YHCIIE C P 13, Temsr 13.1, 13.2, 13.3, 13.4, [Tpencrarnenue
Y4ETOM TapMOHH3ALHH 13.5, 13.6, 13.7 IT-o/c, 13.8, 13.9, PE3YIIBTATOB
MEXHAITMOHATBHBIX U 13.10,13.11,13.12,13.13, 13.14, MPAKTHYECKUX padoT

13.15, 13.16, 13.17
MEXPEITUTHO3HBIX KonTpopHast
OTHOIIEHWUH, TIPUMEHSTh pabota
CTaHJIaPTHI BrimosHenue
AHTHKOPPYIITHOHHOTO 9K3aMEHAIMOHHBIX
MOBEJACHUS 3aJaHuH
OK 07. CopeiicTBOBaTh P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAOIIEH 16,17 VYcTHbI onpoc
cpenel, pecypcochepexenmo, | T 2> Tempr 2.1,2.2,2.3,2.4, 2.5 I1- Maremarudeckuii
MPHNMCHATS SHAKI 00 1(3/(3?, Tows 3.1,32,33,34 0/, 35 | ot
W3MEHEHHUH KJIMMaTa, P4, Tembi 41,42, 4.3, 4.4, 4.5 NnauBuayanbHas
MIPUHIIUIIBI OEPEKITUBOTO PS5, Temn 5.1,5.2,5.3,5.4 CaMOCTOSITEIbHAS
MPOU3BOJICTBA, Y((HEKTUBHO P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 paborta
efiCTBOBATh B IT-o/c, 6.7 [IpencraBnenne
YPE3BbIYANHBIX CUTYaLHAX P7,P7 Temsr 7.1,72,7.3,7.4,7.5, pe3yJabTaTOB

7.6,7.711-0/c,7.8,7.9, 7.10, 7.11 MPAKTHYECKHX paBoT

P 8, Temnr 8.1, 8.2 KoHTposbHas

P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,

9.7,9.8, 9.9, 9.10, 9.11, 9.12 IT-o/c, pabota

9.13 Beinonnenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, SK3aMEHAIMOHHBIX

10.5 IT-o/c, 10.6 3aJaHul

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5II-o/c, 11.6

P12, Temsr 12.1, 12.2, 12.3, 12.4 I1-
o/c, 12.5

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5, 13.6, 13.7 I1-o/c, 13.8, 13.9,
13.10, 13.11, 13.12, 13.13, 13.14,
13.15, 13.16, 13.17

P 14, Temsr 14.1, 14.2 IT-o/c, 14.3,

14.4
P 15, Temsr 15.1, 15.2, 15.3 IT-o/c,
15.4, 15.5, 15.6 IT-o/c, 15.7
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