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Pabouas mporpamma yueOHOM nucturuiniabl « Pu3nka» pa3paboTaHa Ha OCHOBE:

— mpuMepHOW pabodeil mporpamMmbl  00IIE00pa30BATEILHON  JUCITUTITMHBI
«Dusuka» 115 MpoPecCUOHAIBHBIX 00pa30BaTENbHBIX OpraHU3alluii, YTBEPKIACHHOU Ha
3aceqannu CoBeTa Mo OLIEHKE COJEPXKAHUS U KaueCTBa MPUMEPHBIX pabOUYNX MporpamMm
00111e00pa30BaTENHLHOTO u COLIMAJIbHO-TYMaHUTAPHOTO [IUKJIOB CpEeIIHEro
npodeccruonanbHoro oopazopanusi, mpoTokod Ne 14 ot «30» Hos6pst 2022 r. (UPTIO),

— (hemepanpbHOrO TOCYJApPCTBEHHOTO CTaHIApTa CPEAHETO MPOodEeCCHOHATBLHOTO
obpazoBanust s YITIC 23.00.00 u npodwuns npodeccnoHaTbHOTO 00pa3oBaHUs
CHEUAIBbHOCTEN MO MPOrpaMMe MOATOTOBKHU CIELMAIIMCTOB CPEAHETrO 3BE€HA CPETHErO
npodeccuonansHoro odpazosanus (IIIICC3 CII0),

— ¢ yueroM Paboueli mporpamMmmpl BocmuTaHus 1o crernuaibHoctu 23.02.07.
TexHrueckoe 00CITyKUBaHUE U PEMOHT JIBUTATENEH, CUCTEM U arperaToB aBTOMOOUIIEH

Opranmzamust  pazpabotuuk: ['AIIOY CO «KpacHoydumckuii arpapHsblif
KOJUIE I

Paspadoruyuk: I'asmmoBa I'esroca BenapuroBHa, mpenopaBarens INEpBOU

KBATM(PUKAIIMOHHOMN KaTEropuu
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1. OBILAS XAPAKTEPMCTHUKA PABOYEM ITPOI' PAMMEBI
OBILIEOBPA30OBATEJIbHOM JUCIATIIIMHBI

MaremaTuka

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe npodeccuoHabHOi o0pa3oBareabHoil nporpammbl CIIO:

OO6meoOpa3oBaTenbHass IUCIUIUIMHA «MaremaTtukay SBISETCS O00s3aTENbHONH YacThiO
obmreoOpa3zoBarenbHoro nukia O.07 OCHOBHOW 00pa30BaTeNIbHOW MPOTPaMMbI B COOTBETCTBUHU C
OI'OC no cnenuansHocT 23.02.07 Texnuueckoe odcayrycueanue u pemonm oeuzameneil, Cucmem
U azpezamoe asmomoouei

Pabowas mporpamma ydeOHOTO Ipeamera pazpaboTaHa Ha OCHOBE (eAepalbHOTO TOCYAapPCTBEHHOTO
00pa30BaTeILHOTO CTAaHIAPTa CpeIHero odmero obpaszoBaHus, peanuzyemoro B mpexaenax OITOIT
CIIO.

1.2. llesn U niIaHMpyeMble pe3yabTaThl 0CBOCHHSI JUCIIUIJIMHBI
1.2.1. Heap AMCHUILIHHBI

Copep:xanue mporpamMmbl 0011e00pa30BaTEIbHON TUCIUILUIUHBI «MaTreMaTuka» HalpaBJIeHO
HA JOCTHXXCHUE pPe3yJlbTaToB €€ HM3ydeHUs B cooTBeTcTBHHM c TpeboBanmsamMu PI'OC COO c yuerom
npogeccruonanbHol HanpapienHoctu ®I'OC  CIIO.

1.2.2. IlmanupyeMbl pe3yJibTAThbl OCBOECHHS 0OIE€00PA30BATEJLHONW TUCHUILUIMHBI B COOTBETCTBHHM C
®dIroC CIIO u Ha ocaoBe ®I'OC COO:

OcHoBy paboueii MporpaMMBbI COCTABIIET COAEPIKAHUE, COOTBETCTBYIOIIEe TpeOoBaHUAM (heaeparbHOTO
KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHAapTa CpeaHero (MOJHOT0) 00IIero oopa3oBaHus 06a30BOr0 YPOBHSI.

O6me KoMITeTeHIIH Inanupyemsle pe3yJibTaThl 00y4eHHs
Oo0mmue JucuMnjauHapHble
OK 01 Beibupats - TOTOBHOCTb K  TpYAY, |-BIAJETh METOIAMH TOKA3aTENIbCTB,
CIOCOOBI pelIeHUs OCO3HAaHUE LIEHHOCTH | aJITOPUTMAMU PEIICHUs 3a/1a4; YMEHHE
3ama4 MacTepcTBa, TPYyA0to0ue; dhopmynupoBaTh onpeaeIeHus, aKCHOMBI
npogeccuoHaIbHON - TOTOBHOCTb K AaKTHBHOH | M TEOPEMBbI, IPUMEHATh UX, IPOBOIUTH
JeSTEeTbHOCTH NeSITeIbHOCTH TEXHOJIOTUYECKOM | IOKa3aTeIbHbIE PacCyKIEHUS B X0/I€
PUMEHUTEIBHO U COLIMAJIbHOM HaNpaBJIEHHOCTH, | PELICHUs 3a/1ay;
K Pa3JInIHBIM CMIOCOOHOCTh ~ HWHUIIMMPOBATH, | - YMETh ONEPUPOBATH TOHSATHIMU:
KOHTEKCTaM IUTAHUPOBATh U CAMOCTOSITEIBHO | CTETIEHb YUCIIa, JIorapu(M Yuciia; yMeHue
BBITIOJTHATH TaKyO | BBITOJTHATH BHIYMCIICHUE 3HAYCHUI U
NesITeIbHOCTD; npeoOpa3oBaHus BRIPAKEHUH €O
- HHTEpEC K pa3InyHbIM cdepaM | CTereHs MU U JiorapupmMamu,
npodeccuoHaTbHON npeoOpa3oBaHus APOOHO-PALIMOHATBHBIX
NesITeIbHOCTH, BBIpA)KEHUH;
OBnazeHne  YHHUBEPCAIbHBIMHU |- YMETh ONEPUPOBATH MOHATHIMU:
y4eOHBIMM  II03HABATEJIbHBIMHU | pALIMOHATIBHBIE, HPPALIMOHAIIbHBIE,
JeUCTBUSAMU: MoKa3aTeIbHbIE, CTETICHHBIE,
a) 0a30BbIC JIOTUYECKHE | JTIOTapU(PMUUIECKUE, TPUTOHOMETPUUECKHIE
JeCTBUS: yYpaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
- CaMOCTOSITEJIBHO | - YMETh OIIEPUPOBATh MOHATUSIMU:




dhopmynupoBaTh "
aKTyaJIU3upOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIMBATh CYIIECTBEHHBIN
NPHU3HAK WM OCHOBAHHS IS
CpaBHEHHs, KIaCCUPUKAIMH U
0000I1IeHHS;

- OIPENEIATh e
NEeATEIbHOCTH, 3a/1aBaTh
rnapamMerpsl M KpUTEpUH HX

JOCTHIKXCHMUSA,
- BBIBJIATH 3aKOHOMCPHOCTU U
IIpOTHUBOpPCUYNA B

paccMaTpuBaeMbIX SBIICHUSX;
- BHOCUTb KOPPEKTHBHI B
JIEATEIIHbHOCTD, OIICHUBATh
COOTBETCTBHE pe3yNbTaToB
LICIISIM, OILICHUBATh PUCKH
IMOCJICICTBUI ACATCIHHOCTH;

- pa3BHUBAThH KpEaTHBHOE
MBIIIJICHHE npu pEIICHUHN
KU3HEHHBIX TIPOOIIEM

0) 6a30BBIC HCCIIEAOBATEIBCKUE
JICHCTBHUS:

- BIIaJIeTh HAaBBIKAMHU Y4eOHO-
HCCIIeT0BATEIbCKOM Hu
MPOEKTHOM JIESITEIIbHOCTH,
HaBBIKAMH paszpeiieHus
npo0em;

- BBISIBJISATH
CJICJICTBEHHEIC
aKTyallu3UpOBaTh 3aaqy,
BBIJIBUTaTh TUTIOTE3Y ee
pelleHrs, HaXOAUTh apTyMEHTHI
JUIS  J0Ka3aTeiahCTBA  CBOHX
YTBEPKIACHUIA, 3a/1aBaTh
napaMeTpsl u KpUTEPHH
pelIeHus;

- aHAJTM3UPOBATH TOJTYICHHBIC B
X0J¢e pelieHus 3a1a4u
Pe3yIIbTaTHI, KPUTHICCKH
OLICHUBATh WX JOCTOBEPHOCTbD,
MPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCIIOBHUSX;

-- YMeTh IEePEHOCUThH 3HAHHS B
M03HABATEIHHYIO u
MPaKTUYECKYIO obnactu
JKHU3HEIEATEIIbHOCTH;

- YyMETh WHTETPUPOBATH 3HAHUS
u3 pa3HBIX MPEIMETHBIX
obacTe;

- BBIJIBUTAThH

MIPpUYINHHO-
CBs3H n

HOBBIC nacu,

(dbyHKIMS, HETIpepBhIBHAS () YHKIIHS,
MIPOU3BOIHAS, IIEPBOOOPA3HAS,
OTpeieNICHHBI HHTErPall; YMETh
HAXOJUTh MPOU3BOHBIC FIIEMEHTAPHBIX
(GyHKIUH, UCTIONB3Ys CIIPaBOYHbBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIITNX
ciny4dasx (yHKIIUU HA MOHOTOHHOCTb,
HaXOJWUTh HAUOOJBIINE U HANMEHBIIINE
3Ha4YeHHS QYHKIUN; CTPOUTH TpaduKu
MHOTOYJICHOB C MCIIOJIb30BaHHEM
anmnapara MaTeMaTU4YecKOro aHaju3a;
MPUMEHSTH IPOU3BOAHYIO MPU PEIICHUH
3a/1a4 Ha JBUKCHUE; PellaTh IPAKTHKO-
OpPHEHTHUPOBAHHBIC 3a/1a41 Ha
HanOOoIbIIIME M HAUMEHBIITNE 3HAYCHHUS,
Ha HaXO0XJIEHHE MTyTH, CKOPOCTH U
YCKOpPEHUS;

- YMETh ONIEPUPOBATH MOHATHIMHU:
panroHanbHast PyHKIMS, TOKa3aTeIbHAS
GbyHKIMA, cTeneHHast QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHUYECKHE (DYHKIHH,
oOparHble PYHKIINH; YMEHHE CTPOUTH
rpaduKu U3y4eHHBIX QYHKIIHH,
UCIIOJIb30BaTh IpaUKu IpU U3yYEeHUU
MIPOLIECCOB M 3aBUCHUMOCTEH, ITPU
peleHnH 3aa4 U3 IPYrux yIeOHbBIX
IpPEMETOB U 3aj1ay U3 peaslbHOM KHU3HH;
BBIpakaTh GOPMYITaMHU 3aBUCHMOCTH
MEX]ly BETUYHHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4H
pa3HBIX TUMOB (B TOM YHCIIE Ha
MIPOIICHTHI, IO U YaCTH, Ha JIBI)KCHUE,
paboTy, CTOMMOCTH TOBApOB U YCIYT,
HAJIOTH, 3a/1a4H U3 00JIaCTH YIPaBICHUS
JUYHBIMHA U CEMEHHBIMU (PUHAHCAMH);
COCTABIISATH BBIPAKEHHUS, YPAaBHEHHS,
HEPaBEHCTBA U UX CHCTEMBI IO YCIOBUIO
3aJ1auu, UCCIIEJI0BATh TOJYIeHHOE
peleHre U OLEeHUBATh
MPaBIONIOT00HOCT PE3YIIbTAaTOB;

- YMETh ONEePUPOBATH MOHATHIMHU:
cpenHee apupMeTHIecKoe, MeIfaHa,
HauOoJblIIee M HAMMEHbIIIee 3HaYCHN,
pa3max, IMCIepcusi, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HabOpa; yMeTh
W3BJIEKaTh, UHTEPIIPETUPOBATD
nH(pOpMAIINIO, TIPECTABICHHYIO B
TabnuIax, Ha AuarpaMmMax, rpadukax,
OTPaKAIOIIYIO CBOMCTBA PeabHBIX
MIPOLIECCOB U ABJICHUH; MPECTABIATh
MH(POPMAIIHIO C TTOMOULTBIO TAOJIUI U




npeaiaraTh OpUTHHATHHBIC
MOAXObI U PEUICHUS;

u CIOCOOHOCTD X
HCIIOJIb30BAHHUS B
MMO3HABATEILHON M COLIMAJIbHOU
MPaKTUKE

JarpaMM; UCCIe10BaTh CTATUCTHYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpau4ecKux METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATHIMHU:
CIIy4aiiHBIN OIBIT U CITy4aifHOE COOBITHE,
BEPOSTHOCTb CIIy4aifHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOATHOCTD C
UCII0JIb30BaHUEM I'pauueCKUX METO/IOB;
MPUMEHSATH (POPMYIIBI CIIOKEHUS U
YMHOKEHUS BEpOSATHOCTEH,
KOMOUHATOpHBIE (HAaKTHI U (OPMYITBI IPH
peLIeHNH 3aj]ay; OLEHUBATh BEPOSITHOCTU
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO
CllyyailHbIMM BEJTMUMHAMM; YMEHUE
IPUBOIUTH TIPUMEPHI IPOSIBIICHUS 3aKOHA
OO0JIBIINX YKCEJ B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMETb ONIEPUPOBAThH MOHATHSIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO,
JIBYIPaHHBIN YTOJI, CKPELIMBAIOIIUECS
psIMblE, MAPAILIEIIBHOCTD U
HEePIEHIUKYIAPHOCTD MPSIMBIX U
IJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YTOJI
MEXY MPSIMOM U MJIOCKOCTBIO, YrOJl
MEX/1y TUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXKY
HPSMBIMU, PACCTOSTHUE MEXTY
IJIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MpU
pelLlIeHnH 3aj1au U3y4eHHbIe (DAaKThI U
TEOpPEMBI IIJIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIllero MUpa;

- YMETh ONEePUPOBAThH MOHATHIMHU:
MHOTOTPaHHUK, CEYEHUE MHOTOIPaHHUKA,
KyO, mapajsienenumne, npusma,
nupamuia, Gurypa u moBepXHOCTh
BpallleHHs], IMINHAP, KOHYC, map, cdepa,
cedeHus (pUrypsl BpallleHus, INIOCKOCTb,
Kacaromascs cepsl, UINHIPa, KOHYCa,
IJI0LIAa/1b MOBEPXHOCTH MTUPAMU/IBL,
MIPU3MBI, KOHYCA, IWIMHIPA, TIOLIa/lb
cthepsl, 00beM Kyba, TPSIMOYTOJIBHOTO
napasiesienumnes1a, MupaMuabl, IPU3MBbI,
HWIMHpA, KOHYCA, [Iapa; yMEeHUe
n300pakaTh MHOTOTPAHHUKHU U
MIOBEPXHOCTHU BPALIECHUS, UX CEYEHHUS OT
PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE paclo3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE paclio3HaBaTh
MIPABUIILHBIE MHOTOTPAHHUKH;




- YMETh ONEPUPOBATH MOHATUSIMHU:
JIBI>KEHUE B IIPOCTPAHCTBE, MTOA0OHbIE
(burypsl B IpOCTPaHCTBE; UCIIOIB30BATh
OTHOILEHHUE IIJIOMAeH TOBEPXHOCTEN U
00bEeMOB MOAOOHBIX (PUTYD MPU PEIICHUH
3azay;

- YMETh BBIYUCIIATH T€OMETPUUECKUE
BEJIMYUHBI (JJIMHA, YTOJI, TUIONIA/Ib,
00beM, TII0IIAIh TTOBEPXHOCTH),
UCTOJB3Ys U3yYeHHBIE (POPMYITBI U
METO/IBI;

- YMETb OIIEPUPOBATH MOHATUIMHU:
OPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpAMHATHI TOYKHU, BEKTOP, KOOPINHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEICHHE, YTOJl
MEX]ly BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpa Ha YUCIIO;
HaXOJMUTh C HOMOIIbIO U3YUYEHHBIX
(hopMyI1 KOOpIUHATHI CEPEeTUHBI OTPE3Ka,
paccTosiHue MEXy IBYMSI TOUKaMU;

- YMETh BBIOUPATH MOAXOISIIHIHI
U3YYEHHBIN METO/ JUIs pellIeHus 3aJauH,
pacro3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTHYeCKHE MOJIETN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
YMEHHE MPUBOJIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHM POCCUICKON
Y MUPOBOW MaTEMaTUYECKON HAYKH.

- YMETh OIEPUPOBATH MOHATUAMHU:
OIIpeZIeNIEHUE, aKCHOMA, TEOPEMA,
CJIEJICTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIBHBIE
($hopMyIIUpOBKH; yMEHKE (POPMYIUPOBAThH
00paTHOE U MPOTUBOIIOJIOKHOE
YTBEpXkACHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCIIOJIB30BATH METO
MaTeMaTHYeCKON MHAYKIUHU; TPOBOJAUTH
JI0Ka3aTENbHBIE PACCYXKACHUS IPU
pEILIeHNH 3a1a4, OLIEHUBATh JOTHYECKYIO
MIPaBWIBHOCTb PacCyKICHMUI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
MHO>KECTBO, TIOAMHOXECTBO, OTIEpaLui
HaJl MHOXXECTBaMH; YMEHUE
HCII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHUs
pEeaJIbHBIX MTPOLIECCOB U ABJICHUH IIpU
pEILIeHNH 3a]1a4, B TOM YHUCJIE U3 JPYTUX
y4eOHBIX TPEAMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, nepeBo, UK, Tpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U
OIMHCHIBATH Tpadbl pa3IMIHBIMU




croco0aMu; UCTIOIB30BaTh rpadbl MpH
peIlIeHIH 3a/1a4;

- YMETb CBOOOHO OIEPUPOBAThH
MOHATUSIMH: COUYETaHUE, IEPECTAHOBKA,
YHCII0 COYETAHU, YMCII0 IEPECTaHOBOK;
6unom HeloTOHA; yMEeHUE IPUMEHSTh
KOMOMHATOpPHBIE (DAaKThl U PACCYKICHUS
JUISL pEeUICHHUs 3a7ay;

-YMETb ONEPUPOBATH NOHATHAMM:
HaTypaJbHOE YUCIIO, LIEJI0e YHCIIO,
OCTaTOK [0 MOJYJII0, pallMOHAJIbHOE
YHCII0, HPPALMOHATBHOE YHCIIO,
MHOX€ECTBA HaTypaJIbHBIX, LIEJIbIX,
panMoHaNBHBIX, ACWCTBUTEIBHBIX YHCET,
YMEHHUE UCII0JIb30BaTh IPU3HAKH
JIEJTUMOCTH, HAaUMEHBIIINHA OO
JIeTUTeNb U HauMEeHblIee o0l1ee KpaTHoE,
anroput™ EBKiMa npu penieHnu 3aaay;
3HAaKOMCTBO C Pa3JInYHbIMU
NO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHHUS;
- YMETb CBOOOIHO OIEPUPOBATH
HOHSATHSIMH: CTETICHb C LIEJIBIM
HoKa3aresieM, KOpeHb HaTypajabHON
CTETIEHH, CTETICHb C PaIllHOHAIEHBIM
HoKa3areseM, CTENeHb ¢
JEHCTBUTENBHBIM (BEILIECTBEHHBIM )
oKa3aTesieM, JJorapu@m 4rcia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIBHOTIO
qrca;

- YMETh ONEPUPOBAThH MOHATHIMHU:
TOX/IECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUH U
HEpPaBEHCTB, PABHOCUIBHOCTh YPAaBHEHUI,
HEPaBEHCTB U CHCTEM, pallHOHAIIbHBIE,
uppalroHalbHbIE, I0Ka3aTeNbHbIE,
CTETIeHHBIE, JIoTapu(MHUIECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI; YMEHHE pPelaTh
ypaBHEHHMsI, HEPAaBEHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
ypaBHEHHMsI, HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; TPUMEHSITh YpaBHEHUS,
HEpPaBEHCTBA, UX CUCTEMBI ISl PELICHUs
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HayKH U peanbHO
KU3HU,

-yMeTb CBOOOIHO OTIEPHPOBATH
MOHATUAMH: Tpaduk GyHKIIMHA, OOpaTHAS
GyHKUIMSA, KOMITO3UIHS (DYHKIIHA,
JAUHEeNHas pyHKIMS, KBapaTU4YHas
¢GyHKIHMS, cTeneHHas QYHKIHS C IeTTbIM




MoKa3aTesieM, TPUTOHOMETpUYECKHe
¢byHKIMH, OOpaTHBIE
TPUTOHOMETpUUYECKHE (DYHKIIUH,
noKaszaTesbHast u JiorapuMuieckas
(hyHKIMH; YMEHHE CTPOUTH TpaduKu
(GyHKUIMH, BBIIOTHATH TPeoOpa3oBaHuUs
rpauKoB PyHKITUI;

YMEHHUE UCTIONB30BaTh rpaduku GyHKIUI
JUI U3yYECHUS ITPOLIECCOB U
3aBHCUMOCTEH MPH peIIeHUH 3a]a4 U3
JPYyruX y4eOHBIX MPEAMETOB U U3
peanbHON )KU3HU; BRIpAXKaTh (POpPMYyIIaMu
3aBHCUMOCTH MEX/ly BEJTMUYNHAMU;
yMEHHUE CBOOOIHO ONEPUPOBATH
HOHATUSMM: YETHOCTb (DYHKIIUHY,
NEePUOTUIHOCTD (DYHKIINH,
OrpPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
(GbyHKIIMM, HAUOOIBIIIEe U HAUMEHbIIIEe
3Ha4eHUs1 QYHKINUU HA IPOMEKYTKE;
yMEHUE NPOBOAUTH UCCIIEeI0BaHNE
GbyHKIUY;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U
rpaduku QyHKIMN I peleHus
ypaBHEHMI, HEPAaBEHCTB U 3a/1a4 C
napaMmeTpamu; u300paxxarb Ha
KOOPJMHATHOH IJIOCKOCTA MHOXECTBA
peleHnii ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOO/THO ONEPUPOBAThH
MOHATHUSIMU: TTOCIIEIOBATEIHHOCTD,
apupMeTHuecKas nporpeccus,
reoMeTpHYECKas IPOrpeccHs,
0ecKOHEeUHO yObIBaroIIast
reoMeTpHYECKas IPOTPECcCHsi; YMEHHE
3aJaBaTh MOCIEI0BATEIbHOCTH, B TOM
YHCIIe ¢ TIOMOIIBIO0 PEKYPPEHTHBIX
hopmyur;

- YMETh ONEPUPOBATH TIOHATHIMU:
HENPEePbIBHOCTh (PYHKIIUH, ACUMIITOTHI
rpaduka QyHKINH, IEpBas U BTOpas
MIPOU3BO/IHAS (PYHKIIUHU, F€OMETPHUUECKUI
1 (pU3HYECKUN CMBICI POU3BOAHOM,
nepBooOpasHasi, onpeeeHHbIN
WHTETpaJ; YMEHUE HAXOIUTh aCUMITTOTHI
rpaduka GyHKUNHU; YMEHHE BEIYUCIISATH
IIPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMU (DYHKIINH,
HaXO/UTh YPaBHEHHE KAacaTEeIbHON K
rpaduky QyHKIUH;

YMEHHUE UCIIOJIb30BaTh IPOU3BOIHYIO IS
WCCIeIOBaHUS (PYHKIHMA, IS




HaXO0>KJICHHsI HAaWTy4IlIero PeLIeHus B
MPUKJIAJHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMHYECKUX U (PU3MUECKUX 3ajayax,
JUISL OIIPEJEIIEHNS] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MJIOUIAIU U 00BEMBI (Uryp ¢
IIOMOLIBIO0 UHTETPAJIA; IPUBOIUTH
IpUMEpPbl MATEMAaTUYECKOTO
MO/IETTUPOBAHUS C [IOMOILBIO
nudepeHIATbHBIX YPaBHCHHUH;

- YMETb OIIEPUPOBATH MOHATUSIMHU:
KOMILIEKCHOE YUCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT
KOMILJIEKCHOT'O 4ncIa, popMa 3arucH
KOMIUIEKCHBIX Yucell (reoMeTpruyecKas,
TPUTOHOMETpUUECKasl U alredpandeckas);
yYMETh POU3BOIUTH apu(MeTHIeCKre
JIeMCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOJIUTH MPUMEPHI UCIIOIb30BAHUS
KOMILJICKCHBIX YHCET,;

- YMETbh CBOOOJIHO ONIEPUPOBATH
HOHATHUAMU: CpeiHee apudmMeTrnuecKkoe,
MeIraHa, HauOoJIbIee U HauMEHbIIIEe
3Ha4YeHHUs, pa3Max, AUCIepcus,
CTaH/IapTHOE OTKJIOHEHHE ISl OTUCAHUS
YHCJIOBBIX JAHHBIX; YMEHHE UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C
MIPUMEHEHHEM I'pa)UueCKUX METO/I0B U
JIEKTPOHHBIX CPEJICTB; rpauyecKu
HCCIIEI0BaTh COBMECTHBIE HAOIIOICHUS C
IIOMOIIBIO IUArPAMM PACCEUBAHUS U
JIMHENHOM perpeccuy;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHI
C MCIIOJIb30BaHUEM IpapUUECKUX
METOJI0B; IPUMEHSATH JJIS PELIEHUS 3a1a4
(hOpMyJIbI CIIOKEHUS U YMHOKEHHUS
BEPOSATHOCTEH, (hopMyITy OTHOMN
BEpOATHOCTH, hopmyny bepuymu,
KOMOUHATOpHbIE (PaKThI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI; yMEHHE ONIEPUPOBAThH
MOHATHSIMU: clTy4yaiiHas BeJIMYMHA,
pacnpeeseHue BEpOsTHOCTEN,
MaTeMaTHYeCKOoe OXKUAAHNUE, AUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CITy4alHON
BEJTMYMHBI, QYHKIIUU pacrpeeseHus: u
IJIOTHOCTH PaBHOMEPHOTO,
MO0Ka3aTeJIbHOI0 U HOPMAJILHOTO
pacnpeneseHnii; yMEHHE UCII0JIb30BaTh
CBOICTBA M3YUYECHHBIX paCIpPEICICHUIN 11l
pelIeHns 3a/1a4; 3HaKOMCTBO C
MOHATUSAMMU: 3aKOH OOJIBLINX YHUCEl,
METObI BBIOOPOYHBIX HCCIICIOBAHUM;
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YMEHHE MPUBOIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B
IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMETh CBOOOTHO ONIEPUPOBATH
HOHSITUSMHU: TOYKA, IPsiMasi, IJI0OCKOCTb,
MPOCTPAHCTBO, OTPE30K, Iy, TUIOCKUH
yroJl, ABYTPAaHHBIN YTroi, TPeXTPaHHbIH
yTOJ1, IepPEeCEKaIoUINecs, apaJlIeIbHbIC H
CKpEIMBAOIINECS PSIMbIE,
MapajyieIbHOCTh U MEPIEeHINKYISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEeXAY
MPSIMBIMH, YTOJ MEXY MPSIMOH U
IUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMU;
YMEHUE UCIIOJIb30BaTh MIPH PEIICHUN
3a/1a4 u3y4yeHHbIe (aKThl U TEOPEMBI
IUTAaHUMETPHH; YMEHUE OI[CHUBAThH
pa3Mepbl OOBEKTOB B OKPYKAIOLIEM
MHpE; YMEHHE OTIEPHPOBATH TOHATHSIMHU:
MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHUKA,
NPaBUIBHBIA MHOTOTPAaHHUK, TPU3MA,
nupaMua, GUrypa u moBepxHoCcTh
BpalleHus, [IIMHIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUSI KOHYCa
U IWTHHIIPA, TTapaIJIeIbHBIE OCH HITH
OCHOBAHHIO, CEYEHHE I1apa, IIOCKOCTh,
Kacaromasicsi cepsl, IIINHIPA, KOHYCa,
YMEHHUE CTPOUTH CEUCHUE
MHOTOrpaHHMKa, 1300paxarthb
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH
BpALIEHUS, UX CEUEHHsI, B TOM YHUCIIE C
MTOMOIIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHUE IPUMEHATh CBOUCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTETHHO
(hopMyIMpOBATH OIPEEIEHUS
M3ydaeMbIX (pUTyp, BBIIBUTATH TUIIOTE3HI
0 CBOMCTBaX M MpU3HAKaX
reoMeTpuuecKux Guryp, 000CHOBHIBATh
WM OTIPOBEPraTh UX; YMEHHE MPOBOJIUTH
KJaccuukauo GUryp mo pazimuHbIM
MIpU3HAKAM, BBITOJIHATH HEOOXOAUMBIE
JIOTIOJTHUTEIIBHBIE TOCTPOSHHS,

- YMETh CBOOOTHO OIIEPUPOBATH
TIOHATHSMH: TUIOIIAAb PUTYPBI, 00bEM
(burypsl, BeJIMYMHA yIJia, PACCTOSIHUE OT
TOYKH /IO THIOCKOCTH, PACCTOSTHUE MEXITY
MPSIMBIMH, PACCTOSTHUE MEXTY
IJIOCKOCTSIMU, IUTOIIAb cepsl, IIonaib
MOBEPXHOCTU MHUPAMHUJIBI, IPU3MBI,
KOHYCa, IIWIHHApPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapaJuIesIenuIeaa,
MMPaMUIbI, IPU3MBI, HUIMH]IPA, KOHYCA,
11apa; yMeHue HaX0JIUTh OTHOIICHUE
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00BbeMOB TTOA00HBIX (BHTYp;

- YMETh CBOOO/THO ONIEPUPOBATH
HOHATUAMMU: JBY)KEHUE, apaJljesIbHbINA
[IEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeobpazoBaHue
no1o0us, mooOHbIe GUTYPHI; YMEHUE
pacrio3HaBaTh paBHbIC U IOJOOHBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; yMEHHE
HCII0JIb30BAaTh F€OMETPUUYECKUE
OTHOILEHMSI, HAXOJIUTh F€OMETPUUECKUE
BEJIMYUHBI (JJIMHA, YTOJI, TUIONIA/Ib,
00bEM) NpH peIIeHUH 3a]1a4 U3 APYrux
y4€OHBIX MPEIMETOB U U3 PEATHLHOM
KU3HU;

- YMETb CBOOOJIHO ONIEPUPOBATH
HOHATHAMM: IIPSIMOYTOJIbHAs CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAUHATHI TOUKH,
KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOpA Ha YUCIIO,
pasJio’KeHue BEKTopa o 6asucy,
CKaJIsIpHOE MPOU3BEICHUE, BEKTOPHOE
IPOM3BEIECHUE, YTOJ MEXKAY BEKTOPAMU;
YMEHUE UCIIOJIB30BaTh BEKTOPHBIN U
KOOPJAMHATHBIM METOJ ISl peLLICHUS
reOMEeTPUUYECKUX 3a7a4 U 3a/1a4 IPyrux
y4eOHBIX MPEIMETOB; OIIEPUPOBATH
MNOHATUSAMHU: MaTpula 2x2 u 3x3,
OTIpEeACIUTENb MAaTPUIIBI,
TE€OMETPUUYECKUN CMBICI ONPENETUTENS;
- YMETbh MOJIEJINPOBATh pealibHbIE
CUTYyallUU Ha A3bIKE€ MaTeMaTHUKH;
COCTABIISITh BBIPAKEHHUSI, ypaBHEHHUS,
HEpaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO
3a/1a4M, UCCIIEI0BATh MIOCTPOEHHBIE
MOJIEJIM C UCTIOJIb30BaHUEM allnapara
anredpbl, UHTEPIPETUPOBATH
MOJTyYEHHBIH pe3yibTaT; CTPOUTh
MaTeMaTHYeCKHEe MOJIETH C TOMOIIBIO
reOMETPUUECKUX MOHATUI U BETUYHH,
peliaTh CBA3aHHbIE C HUMU MTPaKTHYECKHE
3aJ]au; COCTABIIATh BEPOSITHOCTHYIO
MOJI€TIb M UHTEPIPETUPOBATH
MOJTyYEHHBIH pe3ysbTaT; periaTh
MIPUKJIaIHbIE 3a/1a4H CPEACTBAMHU
MaTeMaTHYeCKOro aHaJIn3a, B TOM YHUCIIe
COLMAJIBHO-9KOHOMHYECKOT0 U
(U3NYECKOTO XapakTepa;

- YMEHUE BBIOMPATh MOIXOASIINI METO
JUISL PELICHUs 3a7a4i; TOHUMaHUe
3HaYMMOCTH MaTEMaTHKHU B U3y4EHUU
MPUPOJHBIX U OOIECTBEHHBIX MPOILIECCOB
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U IBJICHUI; YMEHHE PAaClIO3HABATh
MIPOSABJIEHUE 3aKOHOB MaTeMaTHKU B
HCKYCCTBE, YMEHUE IPUBOJAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUICKON
Y MUPOBOM MaTEMaTUYECKON HAYKH

OK 02 Hcnons3oBath
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHaJIHM3a U
WUHTEPIpPETAINN
uHpOpMaINH, 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

B obnactu 11eHHOCTHM Hay4YHOIO

MO3HAHMSL:
-copMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
Pa3sBUTHA HAayKHn n
00IIIECTBEHHO [PaKTHKH,
OCHOBAaHHOTO  Ha  JHajore
KYJBTYD, CIIOCOOCTBYIOIIETO

OCO3HAaHUIO CBOErO0 MecTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEpUIEHCTBOBAHUE SI3bIKOBOM
U YUTATENbCKOM KYJIbTYPhl KakK
CpelcTBa B3aUMOJICVCTBUS
MEXIy JIOAbMU M TO3HAHUSA
MHPA;

- OCO3HaHUE LEHHOCTU Hay4YHOU
ACATCIIbHOCTH, T'OTOBHOCTbH

OCYILLECTBJIATh IPOEKTHYHO U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh UHAUBUIYAIbHO U
B rpymie.

OBnageHue  yHUBEpPCAIbHBIMU
y4eOHBIMU  TMO3HABATEIHHBIMHU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopmaImei:

- BJIJICTh HaBBIKAMU IOJTyYEHHUS
nH(pOpMallUd W3 HMCTOYHHMKOB
pasHbIX THUIIOB, CAMOCTOSITENIEHO
OCYIIECTBIISITh TIOWCK, aHaJU3,
CHCTEMaTU3aLUI0 U
UHTEpIpeTaluio  HUHPOpMAIUU
pa3NUYHBIX BHJIOB U (opMm
MIPEICTABIICHHS,

- co3daBaTh  TEKCTHl B
pa3aMyYHbIX QopmaTax ¢ y4eToMm

HazHaueHus MHopMamuu U
L[eJeBON ayIUTOPHH, BbIOMpas
ONTUMAJIbHYIO bopmy
MIPEACTABICHUS u
BU3YyaJIn3alluu,

- OILICHHUBaThb JIOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(bOpMaI_[I/II/I, €C
COOTBETCTBHEC IIpaBOBBIM n
MOPaJIbHO-3TUYCCKUM HOPMaM;

- HUCIIOJIB30BaTh Cpe€aCTBa

- yMeThb ONEpUPOBATh  MOHATHSIMH:
panmoHanpHas (QYHKIUs, TTOKa3aTelbHas
GbyHKIHA, CTEIEHHAs GbyHKIMA,
JorapupmMudecKas byHKIHS,
TPUTOHOMETPUUECKUE byHkuuy,
oOpatHble (DYHKIIMU; YMEHHE CTPOUTH
rpaduKu M3Y4EHHBIX GbyHKINH,

UCIOJIb30BaTh TpapUKd NpU H3YyYEHHH
IPOLIECCOB M 3aBUCHUMOCTEH, IIpH
peleHnH 3ajad U3 JpYyrux y4eOHbIX
IIPEAMETOB U 3a/1a4 U3 pealbHOU KU3HH;

BbIpakaTh  (OpMyJaMH  3aBUCHUMOCTH
MCKAY BCIMYNHAMU,

- YyMETb OIEpUpOBaThb  IOHATUSIMHU:
TOKJI€CTBO, TOXKJECTBEHHOE
npeoOpa3oBaHue, YPaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPaBHCHHU H

HCPAaBCHCTB, PaBHOCUJIbHOCTb ypaBHeHHfI,
HCPaBCHCTB MW CHUCTEM, pPaAlMOHAJIbHBIC,

UPpaLMOHAJIbHBIE, [IOKa3aTeNbHBIE,
CTEIICHHBIE, Jorapu@mMuyueckue,
TPUTOHOMETPUYECKHUE YpaBHEHMUH,

HEPaBEHCTBA M CHCTEMBI; YMETh pelIaTh
YpaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C
MMOMOIIBI0 PA3IMYHBIX MPUEMOB; PelIaTh
YpaBHEHMs, HEPAaBEHCTBA M CUCTEMBI C
napaMmeTpoM; TPUMEHSTh  ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI Ul PELICHUS
MaTeMaTHYeCKUX 3aJad © 3a7a4d |3
pa3IMYHbIX O0JIacTe HayKu M peabHOM
KHU3HH,

- yMmMeTb  CBOOOJHO  ONEpUPOBAThH
MOHATUSIMU: JIBWKCHHE, TTapayuIeTIbHBIN
MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHne
nono0usi, MoaoOHbIe (UTYPBI; yMETh
pacro3HaBaTh paBHbBIE U IMMOJ0OHBIC
¢urypel, B TOM 4HCIE€ B TPHUPOJE,
HCKYCCTBE, aApXUTEKTYpeE; YMETh
UCIOJIb30BATh reoMeTpHUECKue
OTHOIICHHS, HAXOJUTh TE€OMETPHUYECKHE
BEIMYUHBI  (IJIMHA, yroj, IUJIOUIajb,
00beM) TIpH pelIeHUU 3aJad U3 JIPYTuX
y4eOHBIX TPEAMETOB U W3 peaJbHOMH
KU3ZHU

13




nH(pOPMaITMOHHBIX u

KOMMYHHKAITHOHHBIX
TEXHOJIOT M B pelIeHun
KOTHUTHBHBIX,

KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3adad ¢
cOOIrOIeHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHBI,

pecypcocOepekeHtsi, MPaBOBBIX

U OTUYECKHMX HOPM, HOPM

nH(POPMAIIMOHHOMH

0€e301I1aCHOCTH;

- BIIAJIETh HaBBIKaMHU

pacmo3HaBaHHMs M 3aIIUTHI

uHpOpMaInuy,

HH(pOPMAITMOHHOM

0€30MaCHOCTH JIMYHOCTH
OK 03 IInmanupoBatb u | B obnactu JyXOBHO- |- yMETb  ONEPUPOBATH  IOHATUIMM:
peann30BbIBATh HPABCTBEHHOT'O BOCTIMTAHUSI: palroHaIbHbBIE, WppalOHANIbHEIE,
COOCTBEHHOE -- c(hOpMUPOBAHHOCTH | TOKA3aTEeIbHbIE, CTETICHHBIE,
poecCHOHAILHOE U | HPABCTBCHHOT'O CO3HaHU4, | IoTapu(PMUdecKue, TPUrOHOMETPUIECKUE
JTUYHOCTHOE PAa3BUTHE, |3TUUYECKOTrO MOBEACHUS; ypaBHEHUS U HEPABEHCTBA, X CUCTEMBIL;
MPEANPUHUMATENBCKYIO |-  CIIOCOOHOCTh ~ OIEHWBATh [- YMETh  ONEPUPOBATh  TMOHSATHUSMU:
JEeSATENbHOCTD B CUTYAIUIO u MPUHUMATD | MHOTOTPAaHHUK, CEY€HHE MHOTOTPaHHHKA,
npo¢ecCuOHAIIbHON OCO3HAHHBIC penieHus, | Kyo, napajuieJenuIies, npu3Ma,
cdepe, UCTIONB30BaTh | OPUEHTHPYICh HA MOpPAlbHO- |MHUpamMuaa, ¢Gurypa ©  MOBEPXHOCTb
3HaHUS IO (PMHAHCOBOU | HDAaBCTBEHHBIE HOPMBI U | BpallleHus, UIUHAP, KOHYC, map, chepa,
TPaMOTHOCTH B [IEHHOCTH; cedeHus: (QUTypbl BpallleHUs, TIIOCKOCTb,
Pa3IMYHBIX KU3HEHHBIX |- OCO3HAHME JIMYHOTO BKJIAJa B |Kacaromiascs cdepbl, HUIUHIpa, KOHYca,
CUTYaIUsIX MOCTPOCHHE YCTOMYMBOTO |IIOMIAh ~ MOBEPXHOCTH  MHUPAMUJIBI,

Oymy1ero; MPU3MBI, KOHYCa, IWIMHApPA, TUIONIAIb

- OTBETCTBEHHOE OTHOIIEHUE K |cheprl, 0o0beM Kyba, MPSIMOYTOJIHHOTO

CBOMM poauTenasiM W (WIK) | mapajuieNienunea, MUpaMUIbl, MPU3MBIL,

IpyTuM YJieHaM CEMbH, | IMIIMHApA, KOHYyca, Iapa; YMEHUE

CO3/IaHHI0 CEMbH Ha OCHOBE | M300pa’kaTh MHOTOTPaHHHKHU u

OCO3HaHHOTO MIPUHATHUSA | TOBEPXHOCTH BpAICHUS, UX CEUEHUs OT

LIEHHOCTEN! CEMEWHOW JKH3HU B |PYKH, c IIOMOLIBIO YEPTEHKHBIX

COOTBETCTBUU C TpaJUIUSIMU
HapoaoB Poccuu;
OBnageHue  yHUBEpPCAIbHBIMU

PETYJIATHBHBIMU JICUCTBUSMH:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIIEHO
OCYILIECTBIISATh MO3HABATEIbHYIO
JeSITeTbHOCTbD, BBISIBIISITH
POOJIEMEI, CTaBUTH u
dbopmynupoBath  COOCTBEHHBIC
3ajaud B 0Opa3zoBaTeNbHOU
NESITeTPHOCTH W KHU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSATEIBHO COCTaBIISTh

MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB;
yMETb paclo3HaBaTh CHMMETPUIO B
IIPOCTPAHCTBE;  yMETh  PACIO3HaBaTh
MIpaBWJIbHbIE MHOTOTPAHHUKH;

- YMETb OIEpUpPOBaThb  IMOHATUSIMHU:
MpsIMOYTOJIbHAsE ~ CHCT€Ma  KOOpJUHAT,
KOOPAMHATBI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaJSIPHOE MPOU3BEIEHUE, Yroil
MEXIY BEKTOpaMH, CyMMa BEKTODPOB,
MPOU3BECHHE BEKTOpa Ha  YHUCIO;
HaXOOUTb C TOMOIIBIO  H3YYEHHBIX
(hopMyIl KOOpIMHATBI CEPEeIMHBI OTPE3Ka,
paccTosiHuEe MEXy IBYMSI TOUKaMU
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IJIaH peleHus TpoOJeMbl ¢
Y4ETOM HMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEH H
MPEAIIOYTEHHI;

- JaBaTb  OLEHKY
CUTYaIUsIM;
CHoco0CTBOBAThH
(OpPMHUPOBAHUIO U TIPOSIBICHUIO
UIMPOKON 3pYIUIMU B Pa3HBIX

HOBBIM

00JIaCTSIX 3HAHUM, IIOCTOSHHO
MMOBBIIIATH CBOI
00pa3oBaTeNbHBIHI u
KYJIbTYpHBIH YPOBECHbD;,

0) CAMOKOHTPOJIb:

HCITO0JIb30BaTh IIPUEMBI
pedekcun JUTST OIICHKHU
CUTyallud, BbIOOpa  BEPHOTO
pelIcHMS;

- YMETh OIICHUBaTh PHCKH U
CBOEBPEMEHHO NPUHUMATD

PELLIEHHS 110 UX CHUKEHHUIO;
B) YMOIIMOHAJIbHBIA MHTEJUIEKT,

MIpeINoIararo i
c(hOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIINH,
BKJIIOYAIOIIEH CTPEMJICHHE K

AOCTHXKCHUIO HCIW U YCIIEXY,
OIITUMMU3M, HWHHUIUMATUBHOCTB,
YMCHUEC ﬂCﬁCTBOBaTB, UCcxXoada u3
CBOUX BOSMO)KHOCTCI\/'I;

- SMIIATHH, BKJITIOUAIOIIEH
CIIOCOOHOCTD IMOHUMATh
OMOIMOHAIEHOE COCTOSIHHE
JIpYTUX, YYUTBIBATh €ro TpHU

OCYIIECTBICHUU
KOMMYHHKAITUHU, CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHHUIO;

- COLIMAJIBHBIX HaBLIKOB,
BKJTFOYAIOIIINX CITOCOOHOCTD
BBICTpAaWBaTh  OTHOIIEHUS  C

JIPYTUMU JIIOJBMH, 3a00THUTHCA,
MPOSIBIISATH UHTEpEC "
paspeniaTh KOHMOIUKTHI

OK 04 D¢ dexTuBHO
B3aMMO/JICHICTBOBATh U
paboTaTh B KOJIJIEKTHBE
Y KOMaHJIe

TOTOBHOCTH K CaMOpa3BI/ITI/IIO,
CaMOCTOSITEILHOCTH H
CaMOOTIPEIEIICHUIO;

-OBJIAICHUC HABBIKAMHU yqe6Ho-
HCCIIEIOBATENIBCKOM, TTPOCKTHOU
148 COHHaHBHOﬁ ACATCIIbHOCTH,
OBnazieHue  yYHUBEpPCATbHBIMU
KOMMyHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

- yMeThb OIEpUpPOBaTh  MOHATHUSMHU:
CIIy4ailHBIN OMBIT U CIIy4aifHOE COOBITHE,
BEPOSTHOCTh  CIy4YallHOrO  COOBITHS;
YMETb  BBIUUCIATH  BEPOSITHOCTH €
HCIOJIb30BAHUEM I'PpaUUECKUX METOJOB;
OpPUMEHATh  (OPMYNBI  CIOXEHUS U
YMHOXEHHUS BEPOATHOCTEH,
KOMOMHATOpHbIE (akThl U (GOPMYIBI IPU
PELICHNN 3a]1a4; OLIEHUBATh BEPOATHOCTH
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0) COBMECTHasl IeATEIIbHOCTh:

- IOHHMMAaTb ¥ HCIIOIb30BaTh
MPEUMYIIECTBA KOMAHIHOW |
WHIUBUAYAITBHON pabOTHI;

- IPUHUMATh IEIH COBMECTHOU
NeSTEIbHOCTH, OPTraHU30BLIBATH

1 KOOPJIMHUPOBATh JEUCTBUS MO
€€ JOCTIKEHMIO: COCTaBJISATh
IJIaH JICUCTBUM, pacnpeacisTh
poaM € y4eTOM  MHEHHM
YYaCTHUKOB o0cyxaaTh
pe3yabpTaTh COBMECTHOM
paboTHI;

- KOOPpAWHHUPOBATH U BLIIIOJIHATH
pa60Ty B YCJIOBHAX pPCaJIbHOTO,

BHUPTYaJIHHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJISATh MO3UTHUBHOE
CTpaTEerHYecKoe IIOBEACHHUE B
Pa3IMYHBIX CUTYyaIusX,
MIPOSIBIISATH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBnanenue  yHUBEPCAITbHBIMU

PEryJIATUBHBIMU IEUCTBUAMU:

r) OpUHATHE ce0s U JApPYrux
JIIoJeH:

-  [pUHUMAThb  MOTUBBI U
apryMeHThbl APYTUX JIOACH IpH

peanbHBIX  COOBITHH; 3HAKOMCTBO CO
CIlyyailHBIMM  BEJMYMHAMH;  yMEHHE
IPUBOJUTH NIPUMEPHI MPOSABICHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOAHBIX H
OO0I1IECTBEHHBIX SIBJICHUSX;

- yMmMeTb  CBOOOJHO  ONEPUPOBATH
HOHATHAMMU: CTEIIEHb C LeJIbIM
MokaszaTejieM, KOpPEHb  HaTypaJbHOMH
CTENEHU, CTENEHb C PalUOHAIbHBIM
MoKa3aTeseM, CTETIEeHb c
JEHCTBUTEILHBIM (BEIIECTBEHHBIM)
mokaszaTesieM, Jjorapupm 4HcCIa, CUHYC,
KOCUHYC ¥ TaHIE€HC IPOU3BOJIBHOIO
BV (IR

- yMmMeTb  CBOOOJHO  ONEpUPOBAThH
HNOHATHAMH: TpapuK (QyHKIMH, 0OpaTHas
byHKIHS, KOMITIO3ULIUA GbyHKIHUH,
nuHeWHas — (QYHKUOWS,  KBaJpaTHYHAS
¢GyHKUMA, cTeneHHas (YHKLUUS C LeNbIM
noKazareseM, TPUTOHOMETPHUYECKHE
¢byHKIUY, oOpaTHbIe
TPUTOHOMETPHUYECKHUE ¢byHKINH,
HoKaszareiabHas W Jorapudmuyeckas
GyHKIMU; yMETb CTPOUTh  TpauKku
(GyHKUIMH, BBINOJIHATH NPEOOpa3OBaHMS
rpadukoB QpyHKUINH;

- YMETbh MCNOJIb30BaTh rpadpuxu GpyHKINH
e U3YyYeHUS IPOIIECCOB U
3aBHCUMOCTEH TIpU pEIICHUH 3a/1ad W3
IpYyTUX Y4eOHBIX MpEeIMETOB U U3

aHaJM3e Pe3yJIbTATOB | peATbHOM JKWU3HU; BBIpAXXaTh (HOpMyIamMu
NesTeNbHOCTH; 3aBHCUMOCTH MEX/1y BeJTMUHHAMH;
- TpU3HABaTh CBOE MPaBO M |- CBOOOJHO OIEPUPOBATH TOHATHUSIMHU:
IpaBo  JAPYrUX JIOAeH  Ha|4eTHOCTh  (DYHKIMHM, TMEePHOAUYHOCTD
OLLIMOKU; (yHKIIMM, OTpaHUYEHHOCTh (DYHKLHH,
- pa3BHUBaTh  CIOCOOHOCTb [ MOHOTOHHOCTb  (YHKIHH, OSKCTPEMYM
MOHMMaTh MHP C TIO3WINWH | QyHKIUK, HauWOONbIIee W HaUMEHbIIee
JPYyToro 4eaoBeKa 3HaYeHHUs (QYHKIUM Ha MPOMEKYTKE,;
yMETh IPOBOJTUTH HCCIIeIOBaHHE
GbyHKINY;
- yMeTh WCIIOJIb30BaTh CBOWCTBA W
rpadpukn  QyHKIUH 08 pelieHus
ypaBHEHHI, HEPaBEHCTB W 3agad C
napamMeTpamu; u300paxkaThb Ha
KOOPJMHATHON TUIOCKOCTH MHOYKECTBA
peleHni ypaBHEHHUM, HEPaBEHCTB M MX
CHCTEM
OK 05 OcymiectBnsaith |B ~ obOmacTu  ACTETHYECKOTO [-  yMETh  ONEPUPOBATH  TOHATHSIMHU:
YCTHYIO ¥ TUCBMEHHYIO | BOCTIMTAHUS: cpeaHee  apudmeTrnyeckoe, MeaAMaHa,
KOMMYHHKAIIMIO Ha - SCTETHYECKOE OTHOIIEHHE K |[HauOojbllleée W HaUMEHbLIEEe 3HAuYCHMUS,
rOCyJapCTBEHHOM MUpY, BKJIIOYasi 3CTETHKY OBITa, | pa3Max, JHcTiepeus, CTaHJapTHOE

s13pIKe Poccuiickoi

HAY4YHOI'O n TEXHUYCCKOI'O

OTKJIOHEHHE 4YMCIIOBOro Habopa; yMeHue

16




denepanyu ¢ y4eTom
oco0eHHOCTEH
COLIMAJILHOTO U
KYyJIBTYPHOI'O
KOHTEKCTa

TBOpYECTBA, CIIOpPTa, Tpyda W
00I1IECTBEHHBIX OTHOIICHUI;

- CIOCOOHOCTh BOCIIPHHHUMATH
pa3NUYHBIE BHIBI HCKYCCTBA,
TPaTUIMA ¥ TBOPYECTBO CBOETO
U JPYTHX HapoJIOB, ONIYIIATh
OMOIIMOHAIIBHOE  BO3JICHCTBUE
HCKYCCTBA;

- yOeXXIEHHOCTh B 3HAYUMOCTH
JUIL  JMYHOCTH M OOlecTBa
OTEYECTBEHHOTO W  MHPOBOTO
HCKYCCTBA, THHYECKUX
KYJIbTYpHBIX  Tpaiulliii U
HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K
CaMOBBIPOKEHUIO B  Pa3HBIX
BUJIAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH Ka4yecTBa
TBOPYECKOH JINYHOCTH;
OBnazneHue  yHUBEPCAJIbHBIMU
KOMMYHHUKATHBHBIMH
JICACTBUSAMMU:

a) oOmieHue:

- OCYIIECTBIISATh KOMMYHUKAIHH
BO Bcex c(hepax jKU3HU;

- pacrno3HaBaTh HeBepOaJbHBIE
cpencTtBa OOIIEHMs, MOHUMATH
3HAYEHUE COIMATBbHBIX 3HAKOB,
pacro3HaBaTth MIPEITOCHUTKU
KOH(QUIMKTHBIX ~ CHTyallud U
CMSIT4aTh KOH(IUKTHI;

- pa3BepHYTO U  JIOTUYHO
W3JIaraTh CBOIO TOYKY 3PCHHS C
HCIOJIb30BaHUEM SI3BIKOBBIX
CpeACTB

W3BJIEKATD, UHTEPIPETUPOBATH
nH(pOopMaIHIO, IIPECTABIECHHYIO B
Tabluuax, Ha JAuarpaMMax, rpadukax,
OTPaKaroLLYIO CBOWMCTBA  PEaJbHBIX
IPOLECCOB M SIBJICHWI; TPEACTABIATH
MHOPMALIMIO C TIOMOIIBIO TAOMUI[ U
Jarpamm; HCCleoBaTh CTaTUCTUYECKUE
AaHHBIC, B TOM YHCJIIC C NPUMCHCHUCM
rpadUyecKux METOJIOB U DIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA,
npsiMasi,  IUIOCKOCTh,  IIPOCTPAHCTBO,
JIBYTPaHHBIA Yo, CKpeIIUBaroIIuecs
npsiMbIe, MapajuieIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX u
IJIOCKOCTEH, YroJl MEKy IIPSIMBIMH, YTOJI
MEXIy HpsIMOH M IUIOCKOCTBIO, YOl
MCKAY IINIOCKOCTSAMHU, PACCTOAHHUE OT
TOUYKH JI0 TIOCKOCTH, PACCTOSIHHE MEXKIY
PSIMBIMH, paccrosinue MEXIY
IUIOCKOCTSIMU;

- YMEThb HCIIOJB30BaTh IIPU PELICHUU
3alad  M3y4yeHHbIe (aKThl M TEOPEMBbI
IIaHUMETPHUH, YMCHUEC OLCHHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPa

OK 06 IIposBiAaTh
Ipa)xIaHCKO-
MaTPUOTHYECKYIO
MMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOEC ITOBEACHHEC
Ha OCHOBE
TPaAUIIMOHHBIX
00I11eY€eI0BEYECKUX
LICHHOCTEH, B TOM
YHUCJIE C YIETOM
rapMOHH3AIUU
MEKHAIIMOHAJIbHBIX U
MEXPEJIIUTUO3HBIX
OTHOIIIEHUH,
MPUMEHSITh CTAHIAPTHI
AHTUKOPPYIIIHOHHOTO

- OCO3HaHHe
POCCUICKON

HUACHTUYHOCTH,
- 1IeJICHANPaBJIEHHOE pa3BUTHUE
BHYTpeHHefI IIO3UIINU JINYHOCTHU

oOyJarouMucs
rpaXk 1aHCKOU

Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX HEeHHOCTEeN
HapoJl0B Poccuiickoit
denepanny, HCTOPUYECKHX U

HAIMOHAJIbHO-KYJIBTYPHBIX
Tpaguui, dbopMupoBaHue
CHCTEMBbI 3HAUUMBIX 1IEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHUS,
MIPABOCO3HAHUS, IKOJIOTUYECKON
KYJIbTYPHI, CroCOOHOCTH

- YMETh OIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIbHASI CUCTEMA KOOP/IMHAT,
KOOpPJIUHATBI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE MPOU3BEACHUE, YT O
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA HA YHCIIO;
HaXOJUTh C TOMOIIBIO U3yUYEHHBIX
(hopMys1 KOOPAMHATEI CEPEANHBI OTpe3Ka,
paccTosiHue MEXy IBYMSI TOUKaMU;
-yMeTb BbIOMPATH TMOIXOIAIINN
W3Y4YEHHBIH METOJ JUIsl pelIeHUs 3a/1a4H,
pacro3HaBaTh MaTeMaTu4eckue (pakThl U
MaTeMaTHYECKHE MOJEIU B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE IPUBOIUTD IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITUM POCCUICKON
Y MUPOBOM MAaTEMATHYECKOW HAYKH.
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MMOBEIEHUS

CTaBHUTb oeiun u CTPOUTH
KHU3HCHHBIC ITJIAHBbI,

B qaCTu T'paXaaHCKOI'o
BOCIIMTAaHHA:
- OCO3HaHHUEC CBOHX

KOHCTUTYIIMOHHBIX  TIpaB M|
o0s13aHHOCTEH, yBa)KeHUE
3aKOHA U MPABOIOPSAKA;

- NpUHATHE  TPAJUIUOHHBIX
HallMOHAIBHBIX,
00IIeueI0BEYECKUX
TYMaHUCTHYECKUX u
JEMOKpPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTh IIPOTHUBOCTOSITH

UJICOJIOTHH IKCTPEMHU3MA,
HaIlMOHAM3Ma,  KceHodoouu,
JAUCKPUMUHALIIH o
COIIMaJIbHBIM, PCIUTNO3HBIM,
PacoBbIM, HALOHATbHBIM
MpU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO
NEesTeILHOCTh B HHTEpecax
IPaKJaHCKOIrO oOmiecTBa,
Y4acCTBOBATh B CaMOYTPABJICHUH
B 0011e00pa3oBaTeITbHOM
OpraHu3aIu u JIETCKO-
FOHOIIIECKUX OpTraHu3aIusX;

- YMEHHE B3aUMOJEHCTBOBAThH C
COIIMAIbHBIMA HHCTUTYTAaMU B
COOTBETCTBUM C UX (PYHKIMSIMU
Y Ha3HAUYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOM JIESITEIbHOCTH;
MaTpUOTHYECKOTO BOCTIMTAHUS:

- c(hOopMUPOBAHHOCTH
pOoCCUICKON I'PaKIaHCKOU
WJIEHTUYHOCTH,  MMAaTPUOTHU3MA,
YBaXEHUSI K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH TIEPE]T
Ponunoii, ropmocty 3a  CBOM
Kpaii, cBoro PoauHy, CBOM A3bIK
U KyJIbTypy, TMpOIUIOE U
HacTosIIee
MHOT'OHAIIMOHAJIBHOTO  Hapoja
Poccun;

- 1IEHHOCTHO€ OTHOUIEHUE K
rOCYJapCTBEHHBIM  CHMBOJIAM,
HUCTOPUYECKOMY U TPUPOTHOMY
HacIeauto, NaMsATHHKAM,
TpaauuusM HapoaoB Poccuu,
noctwxeHusm Poccun B Hayke,
HCKYCCTBE, Cropre,

- yMeThb ONEpUPOBaTh  IOHATHUSIMH:
CIIy4aiiHBIN OMBIT U CIIy4aifHOE COOBITHE,
BEPOSTHOCTb  CIy4alHOTO  COOBITHS,
YMEThb  BBIUHCIIATH  BEPOSITHOCTH  C
UCIIOJIb30BaHUEM IpaUuecKuX METOJIOB;
OpPUMEHATh  (OPMYNBI  CIOXEHUS U
YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (aKThl U (POPMYIBI IPU
pELleHNH 3aj]la4; OLIEHUBATh BEPOSITHOCTU
pEaIbHBIX  COOBITHI; 3HAKOMCTBO CO
CllyyallHBIMM  BEJIMYMHAMHU;  yYMEHHE
MPUBOAMTH MPUMEPHI IPOSIBIICHUS 3aKOHA
OONBIIMX 4YHCeI B  TPUPOAHBIX H
OOLIECTBEHHBIX SIBICHUAX
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TEXHOJIOTUSX U TPYIE;
- naenHas yOeXKICHHOCTb,
TOTOBHOCTh K CIY)KEHHIO U
3aIIUATE OrteuecTBa,
OTBETCTBEHHOCTb 3a €ro Cyb0Y;
OCBOCHHBIE 00y4aromuMucs
MEXIIpEIMETHbIE  TOHATUS U
YHHUBEpCAJIbHbIE yueOHbIe
necTBus (perynsTUBHBIE,
M03HABATENbHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh ux
UCIOJIb30BAHUSA B
ITI03HABATEJIBHOW W COLIMAJIIBHOU
IIPAKTHKE, TOTOBHOCTb K
CaMOCTOSITETEHOMY
IUTAHUPOBAHUIO u
OCYILIECTBIICHUIO yueOHoU
NesITebHOCTH, OpraHu3aIu
y4eOHOTrO COTpYAHHYECTBA C
[e1arOrMYecKUMH pabOTHUKAMU
U CBEPCTHUKAMH, K y4acTHUIO B
MOCTPOCHUM  MHIUBHUIYaJIbHON
o0pa30BaTeIbHON TPaeKTOPUH;

- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON
¥ COITMATBbHOM JEeITEIbHOCTH

OK 07 CopgeiicTBOBaTh
COXPaHEHHIO
OKpY>KaroIlen cpebl,
pecypcocOepexeHuto,
MIPUMEHSITH 3HaHUsI 00
W3MEHEHUU KITUMaTa,
TIPUHITHAITHI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUIX

- HE TMPUHUMATH JCHUCTBUS,
MIPUHOCSIINE Bpe
OKpY>Kalollleu cpere;

- YMETh MIPOTHO3UPOBATH
HeOJ1aronpusTHbIE
JKOJIOTHYECKHUE MOCJIEICTBUS
NPEINPUHUMAEMBIX  JIEUCTBUU,
MpeA0TBpaALATh UX;

- paclIupUTh OTIBIT
JEATEIIBHOCTH  JKOJIOTHYECKOU
HAMpaBJIE€HHOCTH;

- pa3pabarbIBaTh IJIaH pPEIICHHS
mpoOJIeMbl C Y4YeTOM aHalu3a
UMEIOIINXCS MaTepHalibHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

- OCYILIECTBIISATh
LeJICHAPaBJIECHHbBIN TIONCK
NepeHoca CpeJcTB U CIoCcOO0B
NecTBUs B MPOoeCcCHOHATbHYIO

cpeny;

- YMETh TEPEHOCUTHh 3HAHHS B
MO3HABATCIBbHYIO u
MPaKTUYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

- nOpeiajiaraTb HOBBIC ITPOCKTHI,

- ymerTh
byHKIHS,

OIIEpUPOBATh  IOHATUAMU:
HempepeiBHAasT  (QyHKIHS,
MIPOU3BOTHAS, nepBooOpa3Hasi,
oTpeieNIeHHBIH WHTETpal; YMETh
HaxOoquTb IPOU3BOJHBIC JJICMCHTAPHBIX
GbyHKIUH, UCTIONB3YS CIIPaBOYHBIE
MaTepHalibl; MUCCIEA0BaTh B MPOCTEUIINX
ciydasx (YHKIUM Ha MOHOTOHHOCTb,
HaXOaUTh HanOOJBIINE W HANMEHBIINE
3HaueHus: (PYHKUUN; CTPOUTH TpapuKu
MHOTOYICHOB c WCTIOJIh30BaHUEM
anmapata MaTeMaTHYeCKOTO aHain3a;
NIPUMEHATH IIPOU3BOAHYIO IPU PELICHUU
3a/la4 Ha JBIDKEHUE; pelIaTh MpPaKTHKO-
OpPUEHTUPOBAHHBIE 3a1a4u Ha
HauOOJbIINEe W HAUMEHbBINNE 3HAYCHUS,

Ha HAaXOXJIEHHE MYyTH, CKOPOCTH H
YCKOPECHHUS;
- YMeTb OIIEpUPOBATh  IOHATUSIMU:

JBIDKEHUE B MPOCTPAHCTBE, MNOJOO0HBIE
(Gurypsl B NMPOCTPAHCTBE; HCIOIB30BATh
OTHOILIEHUE IUIOLIAJCH IIOBEPXHOCTEU H
00beMOB TTOI00HBIX (UTYpP MPU PEIICHUN
3az1ay;

- yYMeThb BBIYHCISATH T'€OMETPUUYECKHE
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OIICHUBATh WJEW C TIO3WIMH |BEJIMYMHBI  (IJIMHA, YTOJd, IUIOIIA[b,
HOBH3HBI, OPUTHHAIILHOCTH, | 00BEM, IO b MMOBEPXHOCTH),
MPaKTHUYECKOM 3HAYMMOCTH; UCIIONIB3Ysl  M3YYCHHBIE (DOPMYJIBI H
- JaBaTh  OILICHKY  HOBBIM | METObI

CUTYaIIHSIM, BHOCHTH

KOPPEKTUBBl B JACSATEIBHOCTD,

OIICHHUBATh COOTBETCTBHE

pEe3yIbTATOB IEJISIM

K 1.2 [Mon6op o6opymoBaHMS, HHCTPYMEHTOB M KOJIMYECTBO PACXOAHBIX MAaTEPHAJIOB.

IIK 1.3 IIpoBeneHre TEXHUYECKMX M3MEPEHUN COOTBETCTBYIOIIUM HWHCTPYMEHTOM U
npubopamu.

MK 2.1 [lonp3oBaTeCcsl W3MEpUTENBHBIME MpuOOpaMu. YWTaTh M WHTEPIPETUPOBATH
JaHHbIE, TONYYEHHBIE B XOJ€ IHArHOCTHUKHU, NENaTh BBIBOABI, OIPEAENSATH IO
pe3yibpTaTaM AMAarHOCTUYECKUX MPOLEAYP HEHCIPAaBHOCTH JEKTPUUYECKHX U
AIIEKTPOHHBIX CHCTEM aBTOMOOHIICH

I1K2.2 OmnpenensiTh UCIPaBHOCTh U (PYHKIUOHAILHOCTh MHCTPYMEHTOB, 00ODYIOBAaHUS;
noadupaTh pPacxoIHbIE MaTepuayibl TPeOyeMOro KauecTBa W KOJIMYECTBAa B
COOTBETCTBHH C TEXHUYECKOMN JOKYMEHTAIMEH.

MK 3.1 JlnarsocTuka TEXHUYECKOIO COCTOSHHUS XOAOBOM 4YacTU U OPraHOB YIIPaBICHMS
ABTOMOOMJICH MO0 BHEITHMM NPU3HAKAM.

K 3.2 Brei6uparh Marepuaibl Ha OCHOBE aHajM3a WX CBOWCTB, JUIsI KOHKPETHOTO
IPUMEHEHUS.

K 4.1 duTarh 4yepTEekU U CXEMBI C TEOMETPUYECKUMU NIapaMeTpaMu 110 YCTPOUCTBY
OT/EBbHBIX Y3JI0B U 4acTei Ky30Ba.

I1IK4.2 [IpaBKka reoMeTpur aBTOMOOHIILHOTO Ky30Ba

K 4.3 [lonGupate MaTepualbl isi BOCCTAHOBJICHUS T€OMETPUIECKON (hOPMBI HIIEMEHTOB
Ky30Ba

IIK 6.2 OnpeznensTs OCHOBHBIE TEOMETPUUECKHE MTapaMeTPhI JIeTalel, y3JI0B U arperaros;
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2. CTPYKTYPA U COJIEP)KAHUE OFBIIEOBPA3OBATEJILHOM

JUCLHATTIIMHBI

2.1 O0beM y4eOHOM AUCHMIIIMHBI U BUbI YIeOHOH padoThl

Bun yuyeoHoii padoTsl

O0BeM gacoB

O01bém o0pa3oBaTeIbHON MPOrpaMMBbl JMCHUATINHBI 340
B ToM uncne:
1. OcHoBHOE cofep:kaHue, B TOM YHCIIE: 276
- TEOpeTHUECcKoe 00yUeHue 216
- IPaKTUYECKUE 3aHSATHS 60
2. IIpodeccrnonabHO — OPHEHTHPOBAHHOE COAEPIKAHME, B TOM YHCIIE! 52
- TEOpETHUIECKOE O0yUICHHE 6
- IPaKTUYECKUE 3aHSATHS 36
[Ipomesxyrounast arrectanus B opme 3x3ameHna (1 u 2 cemectp) 12
Cpok 0CBOEHHS TPOrpaMMBbl 1ron
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2.2 TemaTudecKMil IVIAH U COAEPKAHNE Y4eOHOI0 MpeaMeTa

HaumeHnoBanue pa3aesioB u
TeM

HanmeHoBaHMe TUAAKTHYECKHUX eIUHHUIY
ConepxxaHue y4eGHOro MaTepuaja U (POPMbI OPraHU3ALUU JesITeILHOCTH
o0yuarommxcst

O0BéM

gyacax

Koas! JIP , MIIP, ITP
(popMupOBAHUIO KOTOPBIX
Croco0CTBYET 3JIeMEHT
NPOrpaMMbI

1

2

4

Pa:me.ﬂ 1. Hoemopenue Kypca mamemamuKku OCHOGHOI WKOJbl

20

Tema 1.1 Lenu u 3amaun
MAaTEeMAaTHKH TIPH OCBOCHHUH
CIICHIMATBHOCTH

1. UcTopusi pa3sBUTHS MAaTEMATHKH.
Poxr MaTemMaTHKH B COBpeMEHHOM MHpPE. BBOAHBIN KOHTPOJIL 3HAHUH 110 MaTtepraizam OI'D
KoMOuHMpoBaHHOE 3aHATHE

Tema 1.2 PazButue
IOHATHS O YUCIIE

2. JlelicTBUTEJbHBIE YHCIA
PazBuTHe yricen: HaTypaitbHBIE, JPOOHO — PAIMOHAIBHBIE, IEHCTBUTEIbHBIE, KOMITJICKCHBIE

yucina. JefictBus ¢ uncinamu. Haumenbiee o01ee KpaTHoe, HauOOJIBIIHA 00U JeIUTENb.

[Ipuznaku nenumocTtd. CUCTEMBI CUUCIICHHUS.
KoMmOuaHMpOBaHHOE 3aHsATHE

Tema 1.3 YpaBHeHus u
HepaBeHcTBa Cucrema
YpPaBHEHHUI U HEPABEHCTB

3. JIuHeiiHble ypaBHeHUs
AJTOPUTM pelIeHUs THHEHHOTO ypaBHEHUs. PeleHne THHeHHBIX YpaBHEeHHN
KoMOuHMpOoBaHHOE 3aHATHE

4. KBagpaTHble YpaBHeHUs

Henonxoe u nonHoe KBafipaTHOE ypaBHEHHE. AITOPUTM PELIEHHS KBaJApaTHOIO
ypaBHeHus. Teopema Buera. PemieHne kBaapaTHbIX ypaBHEHHUN
KomOunupoBanHoe 3aHATHE

5. MeTon UHTEpPBAJIOB

[lonstue HepaBeHncTBa. KBagpaTHoe HepaBeHCTBO. MeTo 1 MHTEpBaNoB. Pemenue
HEPaBEHCTB METO/I0M MHTEPBAJIOB.

KomMOuHMpoBaHHOE 3aHATHE

6.®@opmyasl Kpamepa.
Omnpenenurens BTOPOTO U TPETHETo NMopsAKa. Pemenne cucteM JIMHEHHBIX ypaBHEHUN
KoMmOvHMpoBaHHOE 3aHITHE

7.Meton I'aycca
Peuienue cucteM NTMHEHHBIX YpaBHEHUI
KoMOnHpOoBaHHOE 3aHITHE

Tema 1.4* IIpoueHTHBIE

8. Ilpouent (IIpodeccnoHaIBLHO — OPUEHTHPOBAHHOE COAEPIKAHNE)

OK 1-7
K 1.2,13,2.1,2.2,3.1,
41,42, 43,6.2
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OTHOULICHUS Pemrenue 3agau Ha poLIEHTHI IO crienMaNbHOCTH. PacueT ctonmMocT OeH3MHa.
IIpakTryeckoe 3aHsATHE
9. Caoxnsie npouentsl (IIpodeccnonaibLHO — OPUEHTHPOBAHHOE COAEPKAHME) 2
Pemenue 3aga4 Ha MPOLIEHTHI MO CHEUATIBHOCTH
IIpakTryeckoe 3aHsATHE
Tema 1.6 10. KonTpoannas padora 2
BxonHoil KOHTpOIb Craaua TeopeTH4ecKoro MaTepuana u KOHTPOoJbHas paboTa o paszfeny: pelieHue
MPOCTEUILINX YPaBHEHUN U HEPABEHCTB, CUCTEMbI YPaBHEHUN HEPAaBEHCTB, 33/1a4a Ha
MPOILICHTHI.
Pasznen 2. Komnaexcuoie uucna 8
Tema 2.1. 11. Anreopaudeckasi popMa KOMILIEKCHOTO YHCJIA 2 OK1-7
Kommuiekcuble uncna u ux JeiicTBust Ha YncIaMu B anredpandeckoit hopme. Pemienne KkBaipaTHBIX ypaBHEHUH. MK12,13,
MIpUMEHEHHUE KoMmOuaHMpoBaHHOE 3aHsTHE 21, 22,31,41,4.2, 4.3,
12. Tpuronomerpuyeckasi opmMa KOMILIEKCHOTO YHCIa 2 6.2
Monynb, apryMeHT KOMIUIEKCHOTO uucia. [lepeBo B TpUroHOMETpUIECKyto opmy.
JleiicTBus HaJ YUCIIAaMU B TPUTOHOMETPHUUIECKON hopMe
KoMOuHMpOoBaHHOE 3aHATHE
13. JleiicTBuS HAX KOMIUIEKCHBIMH YHCJIAMHA 2
YMHOXeHUe, AeJeHue, BO3BEICHUE B CTEIICHb, U3BJICUEHHE apu(METHIECKOTO KOPHSI.
KomMOuHMpoBaHHOE 3aHATHE
14. Pemenue 3agau (IlpodeccrnoHaIbHO — OPMEHTHPOBAHHOE COJEPKAHNE) 2
[IprMeHeHne KOMIIEKCHBIX YMCEN B ANIeKTpoTexHuKe. Popmyna Ditnepa. [Ipaktuko —
OpPHEHTHUPOBAHHBIE 331241 C KOMIUIEKCHBIMH unciaMu. [TokazarenbHas Gpopma
KOMILJIEKCHOT0 yHcia. Yucio e
KomMOuHMpoBaHHOE 3aHATHE
Paznen 3. Kopnu, cmenenu u cmenennas ghynkyus 18
15. CreneHb ¢ pauMoHaJIbHBIM NOKa3aTeJeM U ee CBOHCTBA 2
. Onpenenenne cTeNeHN ¢ HATYPaJTbHBIM, HYJIEBBIM, IPOOHO — PAIlHOHAIBHBIM [TOKA3aTeNIEM.
Tema 3.1. CBoiicTBa N . OK1-7
CaoiicTBa crenieHu. Perienne npruMepoB Ha BBIYHCICHHE CTEIIEHH C IPUMEHEHUEM CBOMCTB
CTCTICHH € PAHOHAIBIEIM | b erme [PUMEPOB HA BHIYUCIIEHUE CTENEHH ic1.2,13
W JEHCTBUTENLHBIM 2.1, 2.2,3.1,4.1,4.2, 4.3,
[IpakTHueckoe 3ansTHE
MoKa3aTeyneM 6.2
16. KopeHb n — oii cTeneH! U ero cBoiicTBa 2

JleiicTBus ¢ KOpHAMU. PellieHre MpruMepoB Ha BbIYUCIICHUE apU(PMETHUECKOTO KOPHSL.
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Brruucnenus Ha MUKPOKAIBKYJISITOPE.
IIpakTryeckoe 3aHsATHE

17. Crenensn ¢ aefictBuTeIbHBIM NoKa3aTeieM ([Ipodeccnonanbuo —
OPHEHTHPOBAHHOE COIePKAHME)

Omnpenenenne cTeneHn ¢ ASWCTBUTENFHBIM [TOKa3aTeieM. Brrancnenue crenedu ¢

MIPUMEHECHUEM CBOWCTB CTETICHH. 3a/1a4yH 10 CIICIUAITEHOCTH

IIpakTuyeckoe 3aHsATHE

Tema 3.2.Crenennas
(hyHKIMS 1 e€ CBOWCTBA

18. Ompenenenne pyHKINHU, CBOICTBA QYHKIUM

Onpenenenune Gpynkuun. O6nacts onpeneneHus 1 3HadeHnil. Criocoob! 3aganus. YeTHOCTD
1 HedeTHOCTh. [lepuoguanocts. MOHOTOHHOCTE B AKCTpeMyM. AcumnToThl. [lepeceuenne
¢ ocsiMu KoopauHat. @yHKIUs OoJbllle 1 MeHblIe HOJst. Hammcats cBolicTBa rpaduka
(GyHKINY.

KoMOuaHMpOBaHHOE 3aHATHE

19. Crenennas pyHkuus

[ToBTOPUTH ¥ 00OOIIUTE CTETIEHHYIO (QYHKIHIO ISl HATYPAIbHOTO, OTPUIIATENIFHOTO,
IPOOHO — PAIOHAIBEHOTO U ICHCTBUTEILHOTO OKA3aTesl.

KoMOuHMpOBaHHOE 3aHATHE

20. IToctpoenue rpadguka GpyHKIIUH

Tabnuua casuros rpaduka QyHKIUK (BAOIHL ocell koopAuHAT). CxeMaTnieckoe
MOCTPOCHHUE TpaduKa CTeIIEHHON (YHKITHH

[TpakTHyeckoe 3aHATHE

Tema 3.3. Pemienne
WppaIrMoHaIbHBIX
YpaBHEHUH

21. Jpo06Ho — pauHoHaIbHbIE YPABHEHUS

[ToBTOpPUTH M 060OIUTE MAaTEPUAIT TIO PEIICHUIO JPOOHO — PALMOHAIBHBIX YPaBHEHUH.
Ob6nacte 1onycTUMBIX pelieHuil ypaBHeHUs1. CriocoOb! peleHNsl ypaBHEHUM: pa3oKeHne
Ha MHOXXUTEIIH, II0JICTAaHOBKA. Penienue ypaBHeHUI

KomOunupoBanHoe 3aHATHE

22. HppanuoHanbHble ypaBHeHUS

[ToBTOPHUTH U 00OOIIMTE MaTEPHUAI [0 PEIICHUIO UPPALIMOHAILHBIX YpaBHeHU. O0MacTh
JOMYCTUMBIX pelieHni ypaBHeHus. [loncraHoBka B MppallMOHANBHBIX YPaBHEHUSX.
Pewenne ypaBHeHMi.

KomOunupoBanHoe 3aHaTHE

23. KontpoanHas paGora
Cnava TeopeTHUEeCKOro MaTepraia U KOHTPOJIbHAS padoTa pa3/ery: BEIYMCICHUE CTEIICHH,
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noctpoenue rpaduka QyHKIHH, pelieHre APoOHO — PaOHATBFHOTO U UPPAaluOHAIBHOTO
YpaBHECHHS.

Pa3znen 4. Ilokazamenwvnas

qbymaum. Ilokazamenshule ypaeHnenua u Hepaeerncmea

18

Tema 4.1 IlokazarenpHast
¢byHKUus 1 e€ cBoiicTBa

24. Tloka3zateibHasi GyHKIMSA

Onpenenenne mokazarenbHON ¢yHKnn. CBoiicTBa hyHKIMH. CXeMaTHIECKOe TOCTPOCHNE
rpaduKoB QYHKINH.

KoMOuHMpOBaHHEIH ypOK

25. Ilocrpoenue rpagukon
[MoctpoeHue rpadukoB Moka3aTeIbHON QyHKIIUU
IIpakTryeckoe 3aHsATHE

Tema 4.2
Pemenne nmoka3zateabHBIX
YpaBHEHHUI U HEPABEHCTB

26. Iloka3aTteiabHble YpABHEHUS
Pemenue mpocTeiiiero nokazareiabHOro ypaBHeHusa. KopeHs ypaBHeHHUS.
KoMmOuaHMpoBaHHOE 3aHsTHE

27. Pemenune ypaBHeHHii

CriocoOBl pelieHust: pa3inokeHre Ha MHOXKHTEINH, TOICTAHOBKA, JTIoTapu(MupoBaHue.
PewieHue ypaBHeHHI ¢ MPUMEHEHUEM MUKPOKAIBKYIATOPA

KoMOuHMpOBaHHOE 3aHATHE

28. Iloka3zaTteinbHble HEpaBeHCTBA

[ToBTOpUTH Tpaduk Moka3arenbHOH QyHKIMHU. [loKa3aTh MPaBUIIO PEIICHHS
MOKa3aTeIbHOTO HEpaBeHCTBA Ha Tpaduke QyHKIINH.

KomOuHMpoBaHHOE 3aHATHE

29. PemeHue moka3aTeJbHbIX HEPABEHCTB
Pemenne nmoka3aTteabHBIX HEPABCHCTB
KomOuHMpoBaHHOE 3aHATHE

Tema 4.2
CucreMa mokas3aTeIbHbBIX
YpaBHEHUI U HEPABEHCTB

30. Pemenme cuctem ypaBHeHHId
Perienune cuctem ¢ rmoka3aTeIbHBIMH YPaBHEHUSMH
KomOuHMpOBaHHOE 3aHATHE

31. Pemenne cucteM ypaBHeHHUIi U HEPABEHCTB
Pemenue cuctem ypaBHEHUI 1 HEPABEHCTB
[IpakTnueckoe 3ansaTHE

32. Kontpoannas pa6ora
Craaua TeopeTH4ecKoro MaTepuaia U KOHTpOoJIbHasl paboTa pasielly: MOCTPOUTh Ipaduk
MoKa3aTenbHOW (QYHKIIMH, PEIIUTh MOKa3aTeIbHOE YPaBHEHUE W HEPABEHCTBO, PEIIUTh

OK1-57
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‘ CUCTEMY YpaBHEHHI

Paznen 5. Jlozapughm u nozapugpmuueckan ghynkuyusn. lozapughpmuueckue ypasnenus u HepaseHcmea

30

Tema 5.1
Jlorapudm, ero Bumb! u
CBOMCTBaA

33. JlorapupMuueckoe TOKIECTBO

Onpenenenue norapudma U JorapuMUIECKOro TOXIECTBA. PemeHue mpuMepoB Ha
BBIYUCIICHHE JIorapudMa U ToXkecTBa. Buspl torapumos.

KoMOuHMpoBaHHOE 3aHATHE

34. CaoiicTBa Jiorapu¢mos
Pemenne mpumMepoB Ha BBIYHMCICHHE JIorapr(Ma ¢ HCIOIB30BaHIEM CBOWCTB Joraprudma.
KomOunupoBanHoe 3aHATHE

35. ®opmyaa nepexoaa K jJorapugmy ¢ ApyruM 0CHOBaHHEM

IMousATHE NOTapuMMUPOBAHUS U TIOTCHIUPOBAHUS alTeOpandecKux BrIpakeHui. JlokaszaTh
dhopmyiy nepexona. Pabora Ha MEUKPOKAIBKYISTOPE. YMETh BHIYUCIUTD CTCIICHD,
morapudm ¢ I00BIM OCHOBAHUEM H C JIFOOBIM MTOKa3aTelleM

KoMOuHMpOoBaHHOE 3aHATHE

Tema 5.2
Jlorapudmmueckas
¢byHKkuus u e€ cBoiicTBa

36. Jlorapudmuyeckasi pyHKuust

Onpenenenne nmorapumudeckoit hyrknun. CpoiicTBa pyHkunn. OOpaTHbIe (QyHKITUH.
CxeMaTHuecKoe mocTpoeHune TpaguKoB QyHKIHIH.

KoMmOuaHMpOBaHHOE 3aHsATHE

37. Iloctpoenue rpagukon
[Mocrpoenne rpadhukoB norapugmudeckoit GyHKIUN
[pakTH4eckoe 3aHATHE

OK1-57

IIK 1.3,

21, 22,31,41,4.2, 43,
6.2

Tema 5.3
Jlorapudmuueckue
YpaBHEHUS 1 HEPABEHCTBA

38. Jlorapudmuyeckue ypaBHeHUs

[oBTopuTh rpaduk morapudmudeckoil GyHKIHHU, pelieHre MPOCTEHIIETO
norapupmMuIecKoro ypaBHeHus. KopeHb ypaBHeHHSI.

KomMOuHMpoBaHHOE 3aHATHE

39. Pemenne JiorapupmMuuecKuX ypaBHEHHI.

Croco0bI perieHus: pa3ioKeHne Ha MHOXKUTEIH, MT0/ICTAaHOBKA, JIOTapu()MUPOBAHHE.
Pewenne ypaBHeHMi.

KomOuHMpOoBaHHOE 3aHATHE

40. Jlorapudmuyeckue HepaBeHCTBa
[MoBToputs rpaduk norapudmudeckoit Gynkmuu. JJokazars npaBuio perieHus
JorapuMUIECKOTO HepaBeHCTBa Ha rpaduke GyHKuuu. Pemenue norapudMuaeckux

HEpPaBEHCTB
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KOM6I/IHI/IpOBaHHOC 3aHATHUC

41. PemeHue JorapupMuvyecKux HePaBeHCTB
Pemenue norapupMuieckux HEPaBEHCTB
KoMOuHHpOoBaHHOE 3aHATHE

Tema 5.4 Cucrtema
Jorapu(MUIECKUX
YpaBHEHUI

42. Cucrema jgorapupMuvecKnx ypaBHeHU
Pemenue cuctem c lorapuMHUSCKUMU YPaBHEHUSMU
KoMmOnHIpOoBaHHOE 3aHATHE

43. PemeHue cucTeM ypaBHeHHI
Pemenue cucrem ¢ norapupMUIECKUMU ypaBHEHHSIMH
KoMmOnHIpOoBaHHOE 3aHATHE

Tema 5.5%
[Tpumenenue norapudmon

44. Jlorapudgmuyeckas cnupaisb. (IlpodeccuonanbHo — opueHTHPOBaAHHOE
coJep:kanue)

MareMaTuyecKkoe CBOMCTBO CIUPATIU

KoMOuHMpOoBaHHOE 3aHATHE

45. Pemenne 3ana4. (IIpogeccnonaIbHO — OPHEHTHPOBAHHOE COePKAHHE)
Pemenne 3aga4 1o crienuaibHOCTH ¢ IPUMEHEHUEM JiorapudMa, JTorapuMUIecKoi 1
MoKa3aTenbHO (QYHKIWH, TOTapu(MUUIECKUX YpaBHEHHUH

[IpakTHueckoe 3ansTue

Tema 5.6

Pemrenue 3agau: norapudm,
JorapupMuIecKast
GyHKIMS

46. PemeHnue 3agau
Pemenne npumepos mmo teme u3 MatepuaioB EI'D
[IpakTuueckoe 3aHsATHE

47. KontpoabHas padora

Crnaua TeopeTH4ecKoro MaTepraia U KOHTPOJIbHAsE paboTa pasJielry: BEIYUCIUTD JoTapudm,
MPUMEHHTB JIOTapU(PMHUUECKOE TOKIECTBO, TOCTPOUTH rpad UK JIorapupMHUIECKON
(YHKIWY, PEIIUTh JIoTapU(PMIUECKOE YpaBHEHHE M HEPABEHCTBO, PEIIUTH CUCTEMY.

Pasgeun 6. Ocnoeut

mpuzonomempuu. Tpuzonomempuuecxkue ynkyuu. Tpuzonomempuueckue ypagHeHus u

HepaseHcmea

40

Tema 6.1
OcHoBHbIE QOpMYIIBI
TPUTOHOMETPUH

48. Onpenesienne TPUrOHOMETPHUECKHUX (PYHKIIHIA
Tpuronomerpudeckuii kpyr. OnpeneneHnue TpuronoMeTpudeckoi pynkimu. [Ipaktuaeckas
pabora ¢ kpyrom. Mamepenus yriia. 3Hakyd TpUTOHOMETpUIeCKO PyHKIIH. OCHOBHEIE
TPUTOHOMETPUYECKUE TOKIECTBA. UETHOCTh ¥ HEUETHOCTh TPUTOHOMETPUIESCKUX (DYHKIINH
[TpakTHYyeckoe 3aHATHE

49. Tpuronomerpuveckasi QyHKIHS CyMMBbI H Pa3HOCTH ABYX YIJIOB

OK1-7

K 1.3,

21,22, 31,41,42, 4.3,
6.2
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q)OpMy.]'H:I OPpUBCACHUA, ICPUOANIHOCTb TPUTOHOMETPHUUCCKUX (byHKI_II/If/i,
JIOTIOJTHUTEILHBIN yroji, TPUroHOMETPpHUICCKUE (byHKI_II/II/I CYMMBI U Pa3HOCTU ABYX YIJIOB
KOM6I/IHI/IpOBaHHOC 3aHATHUC

50. ®opmyJibl IBOHHOTO M MOJTOBHHHOIO yIjia
OtpaboraTs Ha MpuMepax GOPMYIBI ABOWHOTO W MOJIOBHHHOTO yTiia
KomOunupoBanHoe 3aHATHE

51. ®opmyJibl ClI0KeHHSI TPUTOHOMETPHYECKHX (pyHKINMi

OtpabotaTh Ha mpuUMepax Mpeodpa3zoBaHNe CYMMBl TPUTOHOMETPUYECKUX (QYHKIUH B
MIPOM3BEICHUE 1 HA00OPOT.

KoMmOnHIpoBaHHOE 3aHATHE

Tema 6.2
Tpuronomerpuyeckue
¢$yHKINY, UX TpapuKH U
cBoticTBa. OOpaTHas
TPUTOHOMETpPHYECKas
GyHKIYS

52. TpuroHomerpuyecKkue GpyHKIHH
I'padviku TpuroHomMeTpudeckux pyHKINH U UX CBOHCTBA
KoMOuHMpOoBaHHOE 3aHATHE

53. Mocrpoenne rpadpukoB GpyHKIMiA

Tabmuma casuros rpaduka GyHKIHHA (COKATHE U pacTsHKeHHE TpaduKa BAOIb OCeH
KoopauHar). CxemMaTHuecKoe IMOCTpOeHHe TpaduKa TPUrOHOMETpHUYECKON (pyHKIMN
KoMmOuaHMpOoBaHHOE 3aHsTHE

54. Mocrpoenne rpadukoB GpyHKIMiA
CxeMaTH4ecKoe MocTpoeHne rpaduka TPUrOHOMETPHIECKON (HYHKITHI
[paKTHYECKOE 3aHSTHE

55. Oo6parHasi TpuroHOoMeTpuYecKasi (GpyHKIHUs.

Ormpenenenne oOpaTHBIX TPUTOHOMETpUYecKUX GyHKIuMiA. Berancnenne na
MUKpOKaNbKysitope. ['padukn 00OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIINH.
KomOuHMpoBaHHOE 3aHATHE

Tema 6.3
Tpuronomerpuueckue

YpaBHCHUSA 1 HCPABCHCTBA.

Cucrema ypaBHEHUH.

56. TIpocreiimne TPUrOHOMETPHYECKHE YPABHEHHSI
BriBectr popmMyIiel 00IIETO pelIeHHsT TPOCTEHIITNX TPUTOHOMETPUIESCKUX YPaBHEHHH.
KomOunupoBanHoe 3aHATHE

57. Peurenue ypaBHeHH
OtpaboTarh HABBIKOB PEIIEHHS IPOCTEHUITMX TPUTOHOMETPUYECKHX YPABHEHHIA.
KoMOuHHpOBaHHOE 3aHSITHE

58. TpuroHomerpuvecKue ypaBHeHUsI
VpaBHEHUsI, CBOIAIIMECS K KBaJAPATHOMY ypaBHEeHHIO. CIIOCOOBI PEIICHHS: Pa3IoKEHNe Ha
MHOXHUTCIIN, ITIOACTaHOBKA.
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KOM6I/IHI/IpOBaHHOC 3aHATHUC

59. TpuroHomerpuyeckue ypaBHeHHSs
OmHOPOAHBIC YPABHEHUS TICPBOTO M BTOPOT'O MOPSIIKA, HEOJHOPOIHBIE YPABHCHUSI.
KoMmOnHIpOoBaHHOE 3aHATHE

60. Peumrenue ypaBHeHuit
Pemienue TpuroHoMeTpHUECKUX YpaBHEHHI C TPUMEHEHUEM (DOPMYIT TPUTOHOMETPUH
IIpakTuueckoe 3aHsATHE

61. TpuroHomerpuuecKoe HEpaABEHCTBO

PeriieHne TpUrOHOMETPHUYECKOTO HEPABEHCTBA C MPUMEHCHUEM TPUTOHOMETPUIECKOTO
KpyTra H ¢ MPUMEHCHHEM TPa(MKOB TPUTOHOMETPUICCKUX (DYHKIIHIA. PereHre HepaBeHCTB
n3 Matepuaio EI'D.

KoMmOuaHMpOBaHHOE 3aHsATHE

62. Cucrema TPUTOHOMETPHYECKHX YPABHEHHI
Pemenue cucrem
KoMmOuaHMpOoBaHHOE 3aHATHE

Tema 6.4%*
Onucanue
HpOPI?:BOILCTBGHHBIX
MIPOIIECCOB

63. Pemenne 3axa4. (IlpodeccHoOHATBHO — OPHEHTHPOBAHHOE COAEPKAHIE)
Pemenue 3anau no crenquaibHOCTU C IPUMEHEHUEM TPUTOHOMETPHUH
KoMOuHMpOBaHHOE 3aHATHE

64. Ipou3BoACTBEHHbIE MPOIECCHI.

(IIpogeccuoHAIBLHO — OPUEHTUPOBAHHOE CO/IEPKAHUE)

Omnucanue IMPOU3BOJACTBCHHBIX ITPOIECCOB MO CIICHUAIIBHOCTU C ITOMOUILIO Fpa(bI/IKOB
TPUTOHOMETPUYECKUX (HYHKLUI

[IpakTnueckoe 3ansTre

65. IMpou3BoACTBEHHDBIE MPOIECCHI.

(IIpogeccuoHAIBLHO — OPUEHTUPOBAHHOE CO/IEPKAHUE)

Ornucanue TPOU3BOICTBEHHBIX (SKOHOMHYECKHUX) MTPOIIECCOB IO CIICUATLHOCTH C
MTOMOIIBIO TPaQUKOB APYruX (PyHKIHH.

[IpakTHueckoe 3ansTHE

Tema 6.5
Pemenne 3amau:
TPUTOHOMETPHS

66. Pemrenue 3a1a4
Pemenne npumepos n3 matepuanos EI'D
[IpakTHueckoe 3assTHe

67. KonTpoanbHas padota
Craaua TeopeTH4ecKoro Marepuana u KOHTpOoJIbHas paboTa pasJiely: BEIUYUCICHHE 3HAYSeHU I
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TPUTOHOMETPUYECKUX (YHKIIHA, JO0KAa3aTeIbCTBO TOKICCTB, PEIICHHUE
TPUTOHOMETPUUYECKUX YPaBHEHHH W HEPABEHCTB, TIOCTPOCHUE TpaduKa QyHKIUN

Pa3znen 7. Ypasnenusn u nepasencmea 10
Tema 7.1 68.YpaBHeHHUsI 1 HepaBeHCTBA C MOAYJIEM. 2 OK1-7
VpaBuenus u HepaBeHCTBAa | OOIIME METONBI PEIICHNS ypaBHEHH. Moynb. Y paBHEHHS M HEPABEHCTBA C MOYJIEM.
C mapaMeTpoM KomOunupoBanHoe 3aHATHE
69. YpaBHeHns ¢ mapamerpom. 2
3HaKOMCTBO ¢ mapamerpoM. [Ipocreiinme ypaBHEHHS 1 HEPABEHCTBA C TTAPAMETPOM.
I'paduueckuii MeTon pelieHus! ypaBHEHUS! © HEPAaBEHCTBA
KoMmOnHIpOoBaHHOE 3aHATHE
Tema 7.2 70. PemieHne TeCTOBBIX 3aJaHUIA 2
Pemenue 3anau 3a nepBeiii | Bompockl k 9K3aMeHy ¥ TECTUPOBAHUIO, KPUTEPUH OLICHUBAHUS, PETIaMEHT IK3aMEHa,
cemecTp pUMEpHBIE 3aJaHUSL.
KoMOuHMpOoBaHHOE 3aHATHE
71. KontpoabHas padora 2
Pemenne mpuMepHOTro 3K3aMeHAIIMOHHOTO OHIIeTa, pa30op peleHus, CaMOOIIeHKa.
72. KontpoabHas padora 2
PemieHre TeCTOBBIX 3aaHU 3a NEPBBIA CEMECTP: PELIUTh NPOCTEHMIINE YpaBHEHUS,
BBITIOJTHUTB JAEHCTBUS C IPOOSIMHU, BEIYMCIHTH CTETICHb, KOPEHb U JIOrapudMm, HalTH
3Ha4YeHUE TPUTOHOMETPHUUECKON QYHKIMH
I[Ipome:xxyTouHasi aTTECTALUSA 6
73. KoHcyapTanus K 3K3aMeHy 2 OK1-7
74. KoHcyapTamus K 3K3aMeHy 2
75. Ik3aMeH (MUChMEHHbIH) 2
2 cemecmp
Paznen 8. Koopounamot u eexkmoput 12
Tema 8.1 76. BeKTOpbI HA IVIOCKOCTH H B IPOCTPAHCTBE 2 0K 2,3,4,7
Bekrops! Ha mtockocT U B | OnpeneneHue BEKTopa, paBHbIE BEKTOPa, IPOTUBOIIOJIOKHbIE, KOJUIMHEeapHble. basuc Ha MK 1.2,13,
MIPOCTPAHCTBE. mwiockocT. Crucrema KoopauHar. JledcTBus HaJl BEKTOpaMHU B KOOPAMHATAX: CIOKEHHE, 21,22,31,41,4.2, 43,

KoopanHatel BEKTOPOB.

YMHOXCEHUEC HA YUCJIO0, CKATIAPHOC MPOU3BECACHUEC, YTOJI MEXIY BEKTOPpaMHU, YCIIOBUEC
napajiCeJIbHOCTHU U NCPIICHAUKYIIIPHOCTU BEKTOPOB

KoMOnHpOoBaHHOE 3aHITHE

6.2
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77. BekTopbl B NIPOCTPAHCTBE

Kommanapasie BekTopsl. basuc B mpoctpancTe. Cuctema KoopauHat. JIeHcTBUS Ha
BEKTOpPAMH B KOOpAMHATAX: CI0KEHHE, YMHO)KEHUE Ha YHUCIIO0, CKAIIPHOE U BEKTOPHOE
MIPOM3BEIEHHUE, YTOIl MEX/y BEKTOpPaMH, YCIOBUE TTAPAIIEIbHOCTH U
MIEPIICHIUKYISIPHOCTH BEKTOPOB

KomOunupoBanHoe 3aHATHE

Tema 8.2 78. YpaBHeHHe NPSIMOi HA IVIOCKOCTH 2
YpaBHEeHHE TIIOCKOCTH [Ipupamenne aprymenTa, npupamienue ¢pyHkuuu. Obuiee ypaBHEHUE MPSIMOM, YITIOBOH
KO3 PHULMEHT TPSMOH, ypaBHEHUE MPSIMOH € YIIIOBBIM KOXQ(PHUIUEHTOM, YTOJI MEXITY
MIPSIMBIMU, YCIIOBUE MAPAITIETFHOCTH U MEPIICHIAUKYISIPHOCTH MPSMBIX
KoMOuHMpOBaHHOE 3aHATHE
79. YpaBHeHHE IUIOCKOCTH 2
CocraBneHue ypaBHECHHUS IJIOCKOCTH. YTOJI MEXY INTOCKOCTSIMU. Y CIIOBUE
napaiensHOCTH TuIockocTel. [Inomans TpeyronpauKa. PaccTosiHie 0T TOUKH 0 IPSIMOH.
O0BEM TpaMuUIbL.
KoMOuHMpOBaHHOE 3aHATHE
Tema 8.3% 80. Pemenue 3agau. (IlpodeccHoHaTIHLHO — OPHEHTHPOBAHHOE COlEPKAHME) 2
[IpaxTuko — [IpakTiKo — OpHEeHTHPOBAHHBIE 33a49H 110 CIeNHaTbHOCTH. KoopAMHATHAS TIIOCKOCTb.
OpPHEHTUPOBAHHBIC 3a/1a4H Omnpenenenue IOMaAR MHOTOYTOJIbHUKA U 00BbEM Tena. EquHUIBI n3MepeHust TUIoLIa i 1
Ha KOOPAWHATHON o0BEMa. Berancienne paccTossHUH U IIonianel Ha miockocT. KonndecTBeHHbBIE pacyueThl.
TJIOCKOCTH Brruncnenne o0néma.
[IpakTudeckoe 3aHATHE
Tema 8.4 81. KonTposnnas pa6ora. 2
Pewenne 3amau JlaH TpeyroiapHUK ¢ KOOpAUHATAMU BEpIINMH. HaiiTh KOOpIHHATEI BEKTOPOB, YTOJI MEXKAY
BekTopsl 1 KOOpAWHATEI BEKTOpaMH, TUIONIA b TPEYTOJIbHIKA, BBITOTHUTE NEHCTBUS HaJl BeKTopamu. COCTaBUTh
YpaBHEHHE CTOPOHBI TPEYTOJIILHUKA, MEIUAHBI, BBICOTHI.
Paznen 9. Ilpouzeoonan pynxkuuu u eé npumenenue 40
Tewma 9.1 82.11penen pynknuu 2 OK1-7

[penen dynkum u
HETIPEPHIBHOCTb.
AcumnToTsl rpaduka
GbyHKIIH

Apudmernueckas u reomerpuueckas nporpeccus. ®opmyia odriero wieHa. beckoneuHo
yOBIBaroIas reoMmeTpuaeckas mporpeccus. IlocnenosarensHocTu. PexyppenTtHas ¢popmyna.
Onpenenenune npeaena GpyHKIUU B Touke. beckoHewHo Manas u GeCKOHEYHO OoubIIas
¢yskmus. ColicTBa npeaenoB. Beraucienne npesena GyHKIUA B TOYKE, PU CTPEMIICHUH K
OCCKOHETHOCTH. 3aMeUaTeIbHBIC TIPEIETIHI.

KoMOuaHMpoBaHHOE 3aHATHE

IK 2.1,2.2, 3.1,4.1,4.2,
4.3,6.2
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83. HenpepsiBHasA pyHKIMS.

[onstre HenpepriBHOM (hyHKIMH. CBOWCTBA HETIpephIBHOHN (yHKIHU. ToUka pa3psiBa.
AcumnToTsl rpaduka GyHKIMHA. YpaBHEHUE aCUMIITOT.

KoMmOnHIpOoBaHHOE 3aHATHE

Tema 9.2

[IpousBoanas pyHkIUH,
MpaBwiIa
nuddepeHIupoBaHuUS.
@U3NYECKHUI CMBICII
MIPOM3BOAHON (PYHKIIHU.

84. IlponsBonHast pyHKIUM

Onpenenenune npousBoHon ¢yHkiuu. [IpaBuna nupdepennmpoBanus. Tadnuna
MIPOM3BOIHBIX AIEMEHTapHBIX (yHKIwA. [Iprumepsr.

KoMOuHHupOoBaHHOE 3aHATHE

85. Ilpon3BoaHasi npousBeaeHus GyHKIMIA.
Pemenue npumMepoB Ha HaX0XKICHUE MPOU3BOAHON (GYHKIUH, IPABUIIO YMHOKEHHS
[IpakTHueckoe 3ansTue

86. Ilpon3BoaHast YaCTHOTO (PyHKIUIA.
Pemenne mpumMepoB Ha HAXOXKICHHE MTPOU3BOTHON (DYHKIINH, IPABUIIO AETCHUS
[IpakTrdeckoe 3aHsTHE

87. ®uznueckuii cMbICJ NPOU3BOIHOI
Haxoxnenue npousBonHoil. @uU3nuecKuil cMbICH NpOU3BOAHON. Pemenue 3anay.
[IpakTHueckoe 3ansTue

Tema 9.3
CrnoxxHast pyHKIUS U €€
MIPOU3BOIHASA

88. IlpouzBoaHas ci10:xHON PyHKIUH

[onsitue cnoxuaol GyHknuu. Teopema o MPOU3BOIHOM CIOXKHON QyHKnU. Tabnmma
MPOM3BOIHBIX CIIOKHBIX (QyHKIWH. [Tpumepsr

KomOunupoBanHoe 3aHATHE

89. Brlunciienue npou3BoAHON GpyHKIIUH
OtpaboTaTh HaBBIKH HAXOXICHUS TPOU3BOTHOMN CIOKHON (DYyHKIINU
[pakTHyeckoe 3aHsTHE

Tema 9.4
Pemenue 3amgay no temMe
MPOU3BOIHAS QYHKIIUH

90. KontpoJsbHasi padora.

Haiitu nponsBoanyto pyHKuMu, npuMeHsist mpaBuia auddepeHupoBaHus, Ta0IuIy
MPOM3BOJHBIX AJIEMEHTAPHBIX U CIOXKHBIX (QYHKIMHA. PemuTh 3a1a41y Ha GU3NUECKUI CMBICIT
IPOU3BOJAHOMN

Tema 9.5
I'eomeTpuyeckuii cmbici
MPOU3BOIHOU

91. I'eomeTpuyecKnii CMBICT MPON3BOIHOM

I'eomeTpuyeckuii CMBICT IPOU3BOTHON. Y paBHEHHE KacaTenbHOW K Tpaduky QpyHKIHH.
YToJ HaKIIOHA KacaTebHOH. YTou Mexay QyHKIusMu. Perienue 3anaq
KomOunupoBanHoe 3aHaTHE

92. Pemenme 3agau
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OTtpaboTaTh HABBIKYA HAXOXKJCHHUSI YTIOBOTO KO3 (PHIIMEHTa, COCTABICHHS yPaBHEHUS
KacaTeIbHOH K TpaduKy.
[IpakTuyeckoe 3aHsATHE

Tema 9.6
Uccnenoanne GhyHKIINN 1
MOCTPOCHHUE TpaduKa

93. HccaenoBanue pyHKumm.

C TOYKH 3pEHHUS TEOMETPUIECKOTO CMBICIIAa PACCMOTPETH BOMPOCH] MOHOTOHHOCTH
¢byHK1mH, sKcTpeMyMa. COCTaBUTh allTOPUTM PELICHHs KaXKI0ro BOpoca
KoMmOnHIpOoBaHHOE 3aHATHE

94. HUccaenoBanue pyHKImm.

Bropas npousBonHas pynkuuu. Touka neperuda gpynkuun. CocTaBUTh aIrOpUTM
WCCIIEIOBAHUSA U TIOCTPOeHHA Tpadrka HyHKITHH.

KoMOuHMpOBaHHOE 3aHATHE

95. MocTpoenne rpadgmka GyHKIUA
[IpoBectn monHOE HccaenoBanre (HYYHKIIUH U IOCTPOUTH €€ TpadrK. (MHOTOUJICH)
[IpakTrdeckoe 3aHsTHE

96. IlocTpoenue rpagukoB PyHKIIUH

[IpoBectn monHOE HccaenoBanne (HYYHKITUH U IOCTPOUTH €€ rpaduk. J{podHO —
paumoHaIbHasE QYHKIHUSL.

[IpakTnueckoe 3ansTue

97. Iloctpoenue rpagukoB PyHKIIUH
[IpoBecTu nonHOE KccaenoBanne GYHKIUN U IOCTPOUTH €€ rpaduk.
[pakTHveckoe 3aHATHE

Tema 9.7%*

Haxoxnenue
ONTUMAJIBHOTO pe3yJIbTaTa
C IIOMOUIBIO ITPOU3BOIHOM B
MPAKTHUYECKUX 3a1a9ax

98. Haubosablnee u HAaMMeHblIIee 3HAYeHHe (PYHKIMH
PaccMoTpeThb anroput™ pemienus 3aaaqn. Pemerne 3aaad.
KomOuHMpOBaHHOE 3aHATHE

99. Pemenne 3anau4. (IlpodeccnonabLHO — OPHEHTHPOBAHHOE COEP:KAHME)
HaxoxeHre HaubobIero 1 HAMMEHbBIIETr0 3HAYCHUS (DYHKIIHH.
[pakTHveckoe 3aHATHE

100. Pemrenne 3ana4. (IlpodeccuoHaIbHO — OPMEHTHPOBAHHOE COEPIKAHME)
HaxoxneHue onTUManbHOro pe3yibTaTa B MPaKTUYECKUX 3a7adax
IIpakTuueckoe 3aHsTHe

Tema 9.8
Pemenue 3amau no
NPUMEHEHHUIO POU3BOHON

101. KonTpoabHasi padoTa.
HUccnenoBats u noctpouts rpaduk ¢pyHkunu. Hailtn HanGonpliero 1 HAMMEHBIIET O
3HaueHUs (PyHKINU Ha OTPE3Ke.
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GbyHKIIH

Paznen 10. Humezpan u eco npumeneHnue 14
Tema 10.1 102. TIepBooGpa3Hasi, HeoNpeaeJeHHbIH HHTErpal 2 OK1-7
[lepBooOpasnas ¢pynkuuu, | [date ompenenenue nepBooOpas3Hoii. HeompeneneHHbII HHTETpal U ero reOMETPUUECKU MK 21,22, 31,4.1,4.2,
Heomnpe ieeHHbIi uaTerpan | cMmeica. CBoiicTBa nHTErpana. Tabmuia ocHOBHEIX MHTerpasnos. HemocpencTeenHOe 4.3,6.2

WHTErpupoBanue. Perenue npumepos

KoMmOnHIpOoBaHHOE 3aHATHE

103. UuTerpupoBanue 2

Pemenue nmpumepos. MHTErprpoBanne BEIpaKEHUI, €CIIM apryMEeHT JIMHEHAsT QYHKIUS.

IIpakTryeckoe 3aHsATHE
Tema 10.2 104. OnpenesieHHbIiI HHTErpaj 2
Onpenenennpiid uaTerpan u | Ilonarue unterpanbHoit cymmbl. OnpeaeneHue onpeaeneHHoro naTerpaina. CBoicTea
€ro BbIYHCIICHUE ompeaeneHHoro uHrerpana. ®opmyna Hetorona — Jlefibauma. Breraucnenrne nHTETpaios.

KoMOuHMpOoBaHHOE 3aHATHE

105. I'eomeTpuyeckuii u pu3nmyecKuii CMbICJ MHTErpajaa 2

I'eomeTpryeckuii CMBICT OpeIeIeHHOro nHTerpana. [lmomanp miockoit Guryps.

Brruncnenue miomanu. @U3NUecKuil CMbICI ONPEAEIICHHOT0 UHTErpaia. Beiuncnenue

MyTH.

KomOunupoBanHoe 3aHATHE
Tema 10.3* 106. Pemenue 3apau. (IIlpodeccnonabHO — OPUEHTHPOBAHHOE COMEPIKAHME) 2
[Ipumenenue nnTerpana B Pemrenue 3anau Ha npUMEHEHHE UHTErpalia JUIsl BEIYUCICHHUS TUTOMIAeH IITOCKUX (QUTyp
MpaKTUKe [MpakTudeckoe 3aHsTHE

107. Pemienue 3agau. (IlpodeccnoHanbHO — OPMEHTHPOBAHHOE COEPKAHUE) 2

Pemenue 3agau Ha NpUMEHEHNE HHTErpalia Ul BEIYUCICHUS (PU3NUECKUX BETUYUH U

TUIOIA/ICH TIIOCKUX QUTYp

[IpakTuueckoe 3aHsATHE
Tema 10.4 108. KonTpoanHas pabora. 2
Pewenue 3anay Ha Haiitn HeonpeieeHHBIA HHTErPajl, BBIYUCIUTE ONIPEIEICHHBIA HHTErpajl, HAUTH IUI0Adb
WHTETPUPOBaHNE TUIOCKOH (PUTYpBI, BEIYUCIHUTD IMYyTh MPOIIEHHBIN MaTepHaIbHON TOUKON
Paszpen 11. Ilpamsie u naockocmu 6 npocmpancmee 18
Tema 11.1* 109. Buasl niockux ¢puryp u ux miomans (lIpodeccnonanbHo — opreHTUPOBaHHOE 2 OK 1,3,4,7
I'eomerpus Ha IIOCKOCTH coJepkaHue) MK 1.2, 1.3,

HpaKTI/IKO — OPUCHTUPOBAHHEBIC 3a/Ia4U B KypCC€ r€cOMECTpPUHN Ha IIJIOCKOCTHU

21,22,3.1,4.1,4.2, 43,
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HpaKTqucxoe 3aHATHC

Tema 11.2

OcCHOBHBIEC HOHATHS
CTEPEOMETPHH.
[lepnenaukymsip,
HAKJIOHHASI, TIPOCKITHSL.

110.IIpsiMble B IPOCTPaHCTBE
IIpeamer crepeomeTprn. AKCHOMBI cTepeoMeTprn. CIIeICTBHUS U3 aKCHOM.
IMapannensHOCTh MPSIMBIX B TPOCTpaHCTBE. [IepreHIUKYIISp , HAKITOHHAS, TPOCKITHSL.
CBoO#CTBa HAKIIOHHBIX, BBIXO/SIIMX U3 OJHOM TOUKH. Perenune 3a1a4 Ha 10Ka3aTeIbCTBO
KoMmOuHMpOBaHHOE 3aHSTHE

111. Pemenue 3aga4

Pemenue 3anau Ha napauieabHOCTD HPSAMBIX B IPOCTPAHCTBE, IIEPIEHAUKYIISD ,
HaAKJIOHHYIO, TPOEKIIHIO.

[IpakTHueckoe 3ansTue

Tema 11.3
[TapamienpHOCTH NPSIMOM U

112.MMapanjieJbHOCTh NPSIMBIX H MJIOCKOCTEI
[Ipu3Hak u Teopema 0 mapauIeIbHOCTH MPSIMOHN U TUIOCKOCTH. [IpU3HaK 1 TeopeMbl O

IJIOCKOCTH, napaiebHOCTH IUIOCKOCTel. Pelienue 3aqad Ha J0Ka3aTeIbCTBO

NapajuieIbHOCTh KomOunnpoBanHoe 3aHATHE

IJIOCKOCTEN 113. Pemenue 3a1a4
3agauu Ha NapauIeIbHOCTh NPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, NEPIEHANKYJIISD,
HaKJIOHHYIO, TPOEKIIHIO.
[IpakTudeckoe 3aHsATHE

Tema 11.4 114. llepneHAUKYJISIPHOCTH MPSAMOIi U MJIOCKOCTH

[TepnenauKyJIApHOCTH IIpu3HaK 0 NEepHEeHAUKYJISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOPEMA O TPEX

MPSIMOM U IMJIOCKOCTH.
JIByrpaHHbIil yrodi.

MIEPIICHINKYIISPAX.
Joka3zarenbcTBO yTBEpKIeHU. Pemenue 3anau
KomMOuHMpOBaHHOE 3aHATHE

115. /IByrpaHHbIii 1 MHOTOTPAHHBIN yToJ1.
JIByrpaHHbIi yroJi, JIMHEWHBIN yroJ, NpU3HaK NEPIEeHIUKYIISPHBIX INIOCKOCTER. Y ClI0BUE

CYIICCTBOBAHNA MHOTOI'PaHHOTO yTIJIa Pemenne 3aJa4 Ha J0Ka3aTCJIbCTBO. Pemenne 3aaad.

KOM6I/IHI/Ip0BaHHOC 3aHATHC

116. Pemenue 3aga4

3ana4yy ¢ IPUMEHEHNEM TEOPEMBI O TPEX MEPIEHIUKYIIsApax, AByrpaHHoro yria. Pemenue
3a1a4

IIpakTHueckoe 3aHaTHe

Tema 11.5

117. KonTpossHas paéoTa

6.2
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Pemenne 3a1a4 110

I[OKEBHTB YTBCPKACHUC, PCIIUTL 3a1a9y

CTepeoMeTpUn
Pasnen 12. Mnozozpannuxku u mena epauwienua. Illnowaos nogepxnocmu u od6vem zeomempuueckozo mena 46
Tema 12.1* 118. T'eomeTrpus Ha miaockoctH (IIpodeccnonanIbHO — OPEHTHPOBAHHOE CO/IEP:KAHIE) 2 OK1-7
[IpaBunbHbIE [IpaBunbHBIe MHOTOYrONbHUKH. CuMMeTpHst. CBOWCTBA ITPABUIBHBIX MHOTOYTOJIbHUKOB. MK 12,13,
MHOT'OYTOJIbHUKH. [Inomanp MHOrOyronbHUKOB. CuMMeTpus B mpupoje. LieHTp BIucaHHOW M OIMCAaHHOM 21,2.2,3.1,41,42, 43,
CuMMeTpusl. OKPY>KHOCTH, IEHTP TSDKECTH U T.II. 6.2

KoMmOnHIpOoBaHHOE 3aHATHE
Tema 12.2 119. Mapamnenenunen. CeyeHue MHOTOrpaHHUKA 2
[Ipu3ma, ameMeHTHI Omnpenesenue napamienenuIesa, ero 3IeMeHTbl, cedeHre MHororpanauka. [locrpoenne
HpU3MbL. Busl mpusm. ceyeHuil. [IOBTOpUTH TEOPEMBI CTEPEOMETPUH.
[Inomaas mOBEpXHOCTH U [IpakTuyeckoe 3aHsATHE
00BEM IPU3MBI 120. Inomaab MOBePXHOCTH H 00BEM NapaJliejenunena 2

[Tnomans NOBepXHOCTH U 00BEM MapajuiesenuIe/a, kyoa. Pemenre 3a1ay Ha BEIUMCIICHUE

IUTOINAAN IOBEPXHOCTH M 00BbEMa; HAXOXKIECHHE JIEMEHTOB MHOT'OTPAaHHUKA

KoMmOuaMpoBaHHOE 3aHsTHE

121. TMpusma. [laomaas NOBEPXHOCTH U 00HEM MPU3MBI 2

OnpeneseHue MpU3Mbl, 3JIEMEHTHI IPU3MBI, cedenue. Buapl npusm. [lnomane noBepxuoctu

1 00b&M mpu3Mebl. Pemenue 3amad.

KomMOuHMpOBaHHOE 3aHATHE

122. Pemrenne 3aga4 2

Pemenne 3a7a4 Ha BbIYMCJICHUE TJIOIIAA ITOBEPXHOCTU U 06’béMa IIPU3MBI.

KomMOuHMpoBaHHOE 3aHATHE
Tema 12.3 123. Mupamupga. [Lnomans MOBEPXHOCTH H 00HEM MHPAMHUIBI. 2
HI/IpaMI/I,Z[a, JJIEMCHTHI OnpeneneHHe nmupaMuabl, S3JIEMEHTEI IMUpaMUIbl, CCHCHNUE MHOI'OI'paHHUKa. BI/IILBI ImUupamMu .
nupamMubl. Bujasl [Inomanp noBepxHOCTH U 00BEM NupamMubl. Pemenne 3anau
MUpPaMULI. KomOunupoBanHoe 3aHATHE
ILnomaas MOBEpXHOCTH U 124. Pemenue 3agau 2
00BEM THpaMUIBI. Pemienue 3agau Ha BBIYHMCIIEHUE TUIOMAAN IOBEPXHOCTU M 00BEMA TMPaMHUIBI

KoMmOnHpOoBaHHOE 3aHITHE

125. ¥YceueHHasi nupamMuia. 2

Onpenenenne yceueHHOW MUpaMubl, SJIEMEHTHI TUpaMubl. [1omans moBepXHOCTH U
00BEM MpaBUWIIbHON yceueHHOW TupaMubl. Pemenue 3amad.
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KOM6I/IHI/IpOBaHHOC 3aHATHUC

126. Pemenue 3aga4
Pemrenue 3agau Ha BBIYHCIICHUE IUIOMAAN IOBEPXHOCTH M 00BEMa MHOTOTPaHHUKOB.
3amaun Ha OTHOLIEHHE 00BEMOB U TUTOMIAICH TOBEPXHOCTH.
IIpakTryeckoe 3aHsATHE

Tema 12.4*
IIpaBuibHBIE
MHOT'OTPaHHHKH.
IIpumeps! cumMmMmeTpuil B

127. TlpaBuibHBIE MHOTOTPAHHUKH

Ormpenenenue NpaBUIBLHOTO MHOTOTpaHHKKA. CBOWMCTBA MPABUIBHBIX MHOTOTPAaHHUKOB.
Pemenne 3aga4 Ha MOCTPOCHNE CEUEHHMS, HAXOXKICHUS TUIOIIAIN TOBEPXHOCTH U 00bEMa
MHOTOTPaHHHUKOB.

npodeccun KoMmOnHIpOoBaHHOE 3aHATHE
128. Cummetpus B xu3uu. (IIpodeccnoHaibHO — OPUEHTHPOBAHHOE COEPKAHME)
Cummerpust B MHOTOTpaHHUKaX. CHMMETpHS B apXUTEKTYpPE, TEXHUKE, OBITY.
[IpakTHueckoe 3ansTue

Tema 12.5 129.  Pemenme 3aga4

Pewienue 3anay na
BBIYUCIICHHE

TUTOIIAAN TIOBEPXHOCTHU H
00BEMa MHOTOTpaHHHUKA

Pemenue 3agay Ha BBIYMCIIEHUE IUIOMAAN IOBEPXHOCTH M 00BEMa MHOTOTPAHHHUKOB.
[IpakTHueckoe 3ansTue

130. KouTpoasHas paGota
Pemenne 3a1a4 Ha MOCTPOSHHE CEYEHHS M HA BBIYHMCIICHHE TIIOIIAIN TOBEPXHOCTH U
00béMa MHOTOTpaHHHKA

Tema 12.6
Hunuuap u ero
COCTAaBJISIOIINE.

131. HunauHap.

Onpenenenne MUINHIPA, JIEMEHTHI IMIIMHIPA, OCeBOe ceueHue. Pa3BepTka, miomanb
MOBEPXHOCTH U 00BEM IiIMHApa. Penenue 3agay.
KomMOuHMpoBaHHOE 3aHATHE

132. Pemenmue 3agau

Pemienue 3a7a4 Ha BRIYMCICHHUE TUIOIIAN IIOBEPXHOCTH M 00bEMA IIMITUHIPA.
KomOuHHpOBaHHbIE 331a4H.

KomOuHMpOBaHHOE 3aHSTHE

Tema 12.7
Konyc u ero
COCTaBJISIONINE

133.  Konyc. YceueHHbIif KOHYC

Omnpenenenne KOHyca, 3IEMEHTBI KOHyca, 0CEBOe ceueHue. Pa3BepTka, ruiomans
MOBEPXHOCTH 1 00BEM KOHyca. Y ceueHHBIH KoHyC. Pa3BepTka, TIiomaasr MoBEpXHOCTH U
00BEM yceueHHOTO KoHyca. Pemrenne 3amaq

KombununpoBanHoe 3aHsTHE

134. Pemrenue 3axau
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Pemenue 3aa4 Ha BRIYUCICHUE IIOIAIA TIOBEPXHOCTH U 00bEMa KOHYCA.
KomOuHMpOBaHHBIC 3a1a4H.
KomOuHMpOBaHHOE 3aHATHE

Tema 12.8
Ilap u ero yactu

135. Cdepa u map

Omnpenenenue mapa u cepsl, 3IEMEHTHI L1apa, oceBoe ceueHue. Pa3pepTka, momans
MOBEPXHOCTH U 00BEM mapa. Pemenne 3agay.

KomOuHHpOBaHHOE 3aHATHE

136. Pemenmue 3axau.

Pemienue 3a1a4 Ha OTHOIIICHHE TUIONIAIEH TTOBEPXHOCTH U OTHOIICHUE 00BEMOB Tell
BpamieHus. Pernenue 3aa4 Ha BEIYUCIICHHE IUIONIAIM TOBEPXHOCTH U 00bEMa Tela
BpalleHus

KoMOuHUpOBaHHOE 3aHSATHE

137.  Pemenue 3aga4
Pemrenue 3aay Ha BBIYHCIICHUE TUIOINAAN TIOBEPXHOCTH M 00BbEMA Tejla BpaleHHUSI.
[IpakTrueckas pabora

Tema 12.9*
I'eomeTpuueckue
KOMOMHAIINY Ha MPAKTUKE

138. KomOuHHpoOBaHHBIE 3a1a4YH
Pemenue 3ala4d Ha KOM6I/IH3HI/II/I TCOMCTPUUCCKUX TECJI.
[IpakTrueckas pabora

139. I'eomerpuueckne komOuHanuu. (IlpodeccnoHanbHO — OpUEHTHPOBAHHOE
coaep:KaHue)
Tena BpaieHus B Moeil criendanbHOCTH. PeleHne 3a1a4 MpakTHKO — OPUEHTUPOBAHHOTO
coJiepKaHusl.

[IpakTudeckoe 3aHsATHE

Tema 12.10
Pemrenue 3agau

140. KonTpoabHas padora
Pemenne 3ama4 Ha BEIYUCIICHUE TUIOMIAAN IIOBEPXHOCTH M 00BEMA Tela BpaIlleHUS

Pasnen 13. Ilpoekmnasn deamenvuocmo

10

141. IlpoekT

TemaTrka npoekTa Ha y4eOHbIN roz. MeToauuecKre yKa3aHus: LeIH U 3aJauu IPOeKTa;
coJiepKaHue MPOEKTa; HOpMa — KOHTPOJIb O(OPMIICHHUS IPOEKTA; HICTOYHUKHA WH(POPMAIIHH;
MPUITTOKEHUS.

KoMmOnHpOoBaHHOE 3aHITHE

142. Ilpe3eHTanMsA NPOEKTA
Ot6op uHpopManuu i npezeHTanun. Komnaectso ciaiinos. TpeboBaHuUs K 0OPMIICHHIO

OK1-7

K 1.2,1.3,

21,22, 31,41,42, 4.3,
6.2
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MPE3CHTANNH. 3aIIUTHOE CIIOBO.
KoMmOnHIpOoBaHHOE 3aHATHE

143. PazpaboTka npoekra

[Nouck nndopmanyu. [IpakTrdeckas 4acTb MPOEKTa — CBA3b C MATEMAaTHUKON M COCTaBIICHHE
BOIIPOCOB BUKTOPUHBI MJIM KPOCCBOPIA

KomOunupoBanHoe 3aHATHE

144. MartemaTuka B Moeii cnenuajibHocTi (IlpodeccuoHa bHO — OPHEHTHPOBAHHOE
co/iep:KaHue)
[Mouck nrpopmanuu. [IpakTHdeckas 4acTh IPOSKTa — MATEMAaTUKA B MOSH CIICIIHATBHOCTH.
KoMmOnHIpOoBaHHOE 3aHATHE

145. 3ammTa mpoekTa
NupuBuayanbHas 3aliuTa IPOeKTa

Paznen 14. Muoscecmea. Inemenmul meopuu zpagroe

10

Tema 14.1*
MuosxectBa. Onepainuu Haj
MHOXECTBAMU

146. MmnoxecTBa
ITonsarue MHOXECTBA, IOIMHOXCCTBA. Onepaum/l Haag MHOXKECTBaMHU.
KoMmOuaHMpOoBaHHOE 3aHsTHE

147. Onepanuu Hag muo:xkecTBamu (IlpodeccuonaibLHo — opueHTHPOBAHHOE
coaep:kaHue)
Pemenwne nmpukagHpIx 3a1a49. MeTo MaTeMaTHIeCKONH MHTYKITHH.
KomMOuHMpOBaHHOE 3aHATHE

Tema 14.2*
DneMeHTHI Teopun rpadoB

148. T'padsl
[Nonstue rpada. Cesa3HOI rpad, repeBo, MUK rpad Ha MIOCKOCTH.
KoMOuHMpoBaHHOE 3aHATHE

149. CocraBaenue rpagos (IIpodeccnoHaILHO — OPHEHTHPOBAHHOE COJAEPKAHNE)
OnwcaHye peanbHbIX CUTYaIMH C MOMOIIBI0 MHOKECTB. [IpuMeHeHre rpadoB K peleHHIo
3aja4
[IpakTuueckoe 3aHsATHE

Tema 14.3
Pemenue 3agay mo
COCTaBIICHHIO Tpada

150. KontpoanHas pabora.
Pemnth 3a1a4y ¢ MHOKECTBaMH, COCTaBUTh Ipad K ONpeleIeHHON CUTyaun

OK1-5,7

MK 1.2,

21,22, 31,41,42, 4.3,
6.2

Paznen 15. Jnemenmol komounamopuxku, cmamucmuku u meopuu 6epoasmHocmeil

28

Tema 15.1
KomOunaropuka

151. Pa3memenne, nepectTaHoBKA
Onpenenenue gakropuana. [lepecranoBka, pazmenienue (6e3 mosropoB). [Ipasuia u

OK1-5,7
IK 2.1,2.2, 3.1,4.1,4.2,
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mpuéMbl B KOMOMHATOpUKe. Perienue 3aay ¢ moBropaMu
KoMmOnHIpOoBaHHOE 3aHATHE

152.  Coueranmne. bunom HeoToH
Couetanue u ero coiictBa. TpeyronsHuk Ilackans u ero cBoiictsa. bunom Heioton
KoMmOnHIpOoBaHHOE 3aHATHE

153.  Pemenme 3ama4
Pemrenne xoMOMHATOPHBIX 3ama4, OnHOM HpioTOHA
IIpakTuueckoe 3aHsATHE

Tema 15.2
Teopust BeposiTHOCTEMN

154.  BeposITHOCTDH CJOYYaWHOT0 COOBITHS

[ToBTOpPUTH: OMpeneneHue omnbiTa, cOObITHS. Bujbl coObiThil. OnpeienieHrue BepOsSTHOCTH
CITy4aifiHOTO COOBITHSI.

KoMOuHUpOBaHHOE 3aHATHE

155. Teopembl Teopun BepoOSITHOCTEl
TeopeMsl ClIOKEHUS M YMHOXKEHUS. Pelienne 3anay
KomOuHIpOBaHHOE 3aHATHE

156. Pemenue 3agau
Pemenue 3ala4 Ha TCOPEMBI CJIOKCHUA U YMHOXKXCHUA, BEPOATHOCTD CHy‘IaﬁHOFO COOBITHS
KomOuHIpOBaHHOE 3aHATHE

157. ®opmyna Bepuyinu, baiieca
®opmyna beprymiu. @opmyiia noyiHo# BeposstHocTH. Popmyna balieca
KomOuHupoBaHHOE 3aHATHE

158. Pemenne 3agau
Pemienue 3a1a4 1o Teopuu BEpOSITHOCTEH
[MpakTudeckoe 3aHsATHE

Tema 15.3
JuckperHas ciryyaitHast
BEJIMYMHA

159. 3akoH pacnpenejieHHsI CIy4YaliHONH BeTHINHBI

[TonsiTHE MUCKPETHOHN CITydaitHOW BETUYIMHBI. 3aKOHBI PACTIPEIACIICHUS CITydaiHOM
BEJIMYMHBI U MX XaPAKTEPUCTUKU: MATEMaTHIECKOE OXKHJIAaHUE, JUCIIEPCHSI, CpeIHee
KBaJAPaTUIHOE OTKIOHCHHE

KoMOunupoBanHoe 3aHATHE

160.  Pemenme 3axa4

Pewienne 3a1au Ha COCTaBIEHUE 3aKOHA PACIPEAEIICHHS CIy4aliHOM BEJIMUUHBI U
HAaXOXJECHUS €€ YACIOBBIX XapaKTEPUCTUK

KoMOuHupoBaHHOE 3aHATHE
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Tema 15.4*

161. DJaeMeHTHI MATEMATHYECKOI CTATHCTUKH

CrnydvaiiHple BETHYUHBI, TOJUTOH YaCTOT, THCTOrpamMma. [{eHTpaibHble TEHACHINN, MOJIA,
MejnaHa, cpeJHee BEIOOpkHu. Mephl pa3dopoca, pa3mMax, OTKIOHEHHUE. 3acayliaTh JOKIAIbI
CaMOCTOSITEIbHON PabOThI «CBSI3b KOMOMHATOPUKU U CTAaTUCTHKMY. [110THOCTH
pacrpeaeacHusl.

KomOuHMpOBaHHOE 3aHATHE

3agaun MaTeMaTHIECKOMI
CTaTUCTUKU

162. Pemenue 3apau (IIpodeccoHaILHO — OPHEHTHPOBAHHOE COJAEPIKAHKE)
Pemienue 3amay Ha cOCTaBICHUE MOJTUTOHA YaCTOT U MOCTPOeHHUE THcTorpamMm. Haxomuts
MOJy, MEJIaHy, CPEIHIOI0 BBIOOPKY B 3a/1a4ax Mo CHEHHATLHOCTH

TIpakTrueckoe 3aHATHE

163.  Cocrasuaenue Taduui (IIpodeccnonaIbHO — OPMEHTHPOBAHHOE COIEP:KAHNE)
IlepBuuHas 00pabOTKa CTATUCTUYECKHUX NaHHBIX. [ paduyeckoe UX npeCTaBiIcHUE.
HaxoxneHne cpeTHuX XapaKTEepUCTHK, HAOII0JaeMbIX TAaHHBIX. 3a/1a4H 10 CIICIUATbHOCTH
[IpakTrueckoe 3aHsITHC

Tema 15.5
Pemenne 3amau

164. KoutpoabHasi padoTa
Pemuts 3amaun Mo KOMOMHATOPUKE, TEOPHH BEPOATHOCTEH, Ha 3aKOH pacpe/elIeHUs
CITy4ailHOW BEJIWYMHBI, HA COCTABJIIEHUE MTOJIMTOHA YaCTOT U T.J.

Pasnen 16. Iloemopenue mamepuana

165. Pemenue TecTOBBIX 3aJaHUM

Pa30op 3amannii UTOrOBOTO TECTa 32 BTOPOM CEMECTP: BBIYHUCIHUTD MPEeI, HalTh
NPOU3BOAHYIO PYHKIMH, GU3MYECKHI CMBICI IIPOU3BOIHON M HHTETPaa, BBIYUCIUTD
WHTETpaJl, pEIIuTh TEOMETPUIECKHE 331241, HAUTH BEPOSTHOCTh CITyYaliHOTO COOBITHS,
HalTH MaTeMaTU4ecKOe OKUIAHUE CITyYailHON BETMUMHEI

KomOuHupoBaHHOE 3aHATHE

166. KourpoabHas padota
Pewmnts TecT 3a BTOpOil cemecTp

167. KoutpoabHasi padoTa
Pemnts 6a30Bb1ii TecT EI'D

OK1-7

IIpome:xxyTouHas aTTecTan

U

168. KoHncyapTauus K IK3aMeHy

169. KoucyabTanus K IK3aMeHy

170. DJxk3ameH (MUCHMEHHBII)

NN O

OK1-7

HToro

340
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3. YCJI0OBUA PEAJINBALINU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

3.1 Obecnieuenne cnenUATBLHBIX YCJIOBHI 1JIs1 00yYAIOIINXCS HHBAJIUI0B U 00y4YaIONIUXCS C

OrPAHUYEHHBIMH BO3MOKHOCTAMH 310poBbsi (OB3):

e Jlns cienbIX: MPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOIIETO 00yJaroIeMycsi He0OX0UMYIO TIOMOIIIb;
BBIITYCK aJIbTEPHATHBHBIX (OPMATOB METOTUICCKUX MATEPHUAIOB

o Jlns cnaboBUIAIIMX: 00CCIICYCHUE WHINBHTYaTbHOTO PABHOMEPHOTO OCBellIeHUs He MeHee 30 Jroke;

MpY HEOOXOJMMOCTH 00ECIICUCHNE YBEITUYHUBAIOIIUM YCTPOHCTBOM; Y4EOHO — METOAMUYECKUE
MaTepraibl 0hOPMIISIOTCS ¢ YBETMICHHBIM MIpu(pTOM

° I[Hﬂ TIIyXuXx u cna6ocn51maumx, C TSDKCJIBIMU HAPYHICHUAMUA PCUU: 00eceunBaroTCs HaJICKaIllUMH

3BYKOBBIMHU CPEACTBAMHU BOCIIPOU3BCACHUA I/IH(l)OpMaHI/II/I; I10 UX KCJIaHUIO IIPOMECIKYTOUHAA aTTECTAllUA

MOJKET IIPOBOJUTHCS B MUCBMEHHOHN opme

e C HapylICHUAMH OMTOPHO — JABUTATEIBHOTO arapara: OpraHusyercsi Oe3dapbepHas apXUTEKTypHast
cpela 00pa3oBaTEILHOTO YUPESKICHM, padouero Mecra

3.2 Jlas peanu3anyy NpOrpaMMbl y4eOHOH NJUCHHMILIMHBI IPEIYCMOTPEHO CJIeAyIoLHe
Tpe0OBaHNs K MUHHMMAJILHOMY MaTepHaJbHO-TEXHHYECKOMY 00ecreYeHUI0

VyeOuplil kKaOuHET « MaTeMaThuKay.
3.2.1 O6opynoBaHre KaOMHETa MAaTEMATHKH:

Kommnekt y‘IC6HOI>i MeOenu: mocaJO4YHbIC MECTAa CTYACHTOB 25, KJIaCCHasd OOCKa; SKpaH;

Pabouee mecTo mpernogaBaTens;

Komrtext yqe6H0 — HarjasaaHbIX rmocooui ( y‘Ie6HI/IKI/I, TCPMHUHOJIOTHYCCKUEC CIIOBApU
Pa3HBIX THUIIOB, KEWCHI 110 TEMaM, paS,[[aTO‘IHHﬁ MaTepHrall, KOMIIUICKTBI IMPAKTHYCCKUX pa60T,

MAakK€Tbl T'COMCTPHUYUYCCKUX TCJI, YCPTCIKHBIC IMMPUHAAIICIKHOCTH, TpI/IFOHOMeTpI/ILIeCKI/II\/’I KpYyrT,

TPaHCIIOPTHUPHI).
KOMIUTEKT 37€KTPOHHBIX BUIMOMATEPUAIIOB
3anaHus 411 KOHTPOJIbHBIX paboT
[IpodeccrnonanbHO — OpUEHTHPOBAHHBIE 3aJaHUS
Marepuansl 5K3aMeHa
3.2.2. Texunueckune cpencTBa O0y4YeHHUs: KOMIBIOTEP; MUKPOKAIbKYIISATOPHI

3.2.3/leiicTBYIOIIasi HOPMATUBHO-TEXHUYECKASI M TEXHOJIOTUYECKAS JOKYMEHTAIUSA:
MpaBujia TEXHUKA OE€30MacCHOCTH W MPOU3BOJACTBEHHOM CaHUTApPHUH; WHCTPYKIIMH
AKCIUTyaTallii KOMIIBIOTEPHON TEXHUKH.

3.3. UndopmannoHHOe obecniedeHne peain3alui MPOrPaMMBbI

[l peanu3zaiiuu nporpaMMbl OMOIMOTEYHBIH (POHI 00pa3oBaTEILHON OPraHU3allii UMEET IICUaTHhIE,
3JIEKTPOHHBIE 00pa3oBaTeIbHble U HH(POPMALMOHHBIE pecypchl, pekoMeHaoBanHble DYMO, mist
WCTIONIE30BaHMS B 00pa30BaTEILHOM IMTPOIIECCE.

3.3.1. O6s3aTenbHbIE EYATHBIE U3TaAHUS

Io

1. Amumos UI.A. u np. «AnreOpa u Hauana MmaremaTndeckoro aHanuza» 10 — 11 kmacecer. M, 2016 .

Aranacsa JI.C. u np. «['eomerpus. 10 — 11 kmace», M, 2016 .

Tlexmeuxnii H.J. «MaTtematnka» Yueonuk, M., 2003 r

bammvakos M.M. MatemaTuka 10 kimacce. Yaeouuk mist cryaeaTos CI10. M, 2014 r.
bammvakos M.M. MatemaTuka 11 kmacce. Yaeouuk mist cryaeaTos CI10. M, 2014 r.

o~ owbd
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6. bammakos M.U1. Matematuka. CoopHHK 3ana4u. M,2014r.

7. bammakoB M.M. MaTematnka. DNeKTPOHHBIN Y4e0HO — METOIMIECKHUI KOMIUICKC /IS CTYJICHTOB

CIIO. M, 2015 .

3.3.2 3J1eKTpOHHbIE H3AAHUS

1)
2)
3)
4)
5)
6)

7)

http://www.youtube.com/watch?v=1546Q24djU4&feature=channel (Jlexuus 8.
OCHOBHBIE CBEJICHUS O PAlIMOHATBHBIX (DYHKIIHIX )
http://vvww.youtube.com/watch?v=TxFmRLiSpKo (I'eomeTpruecKuii CMbICI
IIPOU3BOJIHOM)
http://www.youtube.com/watch?v=PbbyP80Ev-g (JIekuus 1. [lepBooOpa3nas u
HEONPEeIeTICHHbIN HHTETPa)
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Jlexius 2.
Tabyuia OCHOBHBIX HHTETPAJIOB)
http://www.youtube.com/watch?v=71ezxG4ATcA&feature=channel (JIekums 3.
HermocpencTtBeHHOE HHTETPUPOBAHKE )
http://www.youtube.com/watch?v=s-FDv3KIKHU&feature=channel (JIexuus 4.
MeTto NoACTaHOBKH)
http://www.youtube.com/watch?v=dU_FMgq_lssO&feature=channel (Jlexmwus 12.
[TonsaTue onpeneneHHOro HHTErpasa)

8) DnexrponHO — 6ubIMoTeuHas cucreMa DBC «BOOKy.ru
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http://www.youtube.com/watch?v=l546Q24djU4&feature=channel
http://vvww.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=71ezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=s-FDv3KlKHU&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lssO&feature=channel

4. KOHTPOIJIb U OLIEHKA PE3YJIbTATOB OCBOEHMU S OBIIIEOBPA3OBATEJILHON JJUCIIUITIJIMHEI

KOHTpOJ’[L H OIICHKA PE3YyJIbTaTOB OCBOCHUA JUCHUILIMHBI OCYIIECTBIIACTCA MPEIIOAABATCIIEM B ITPOLUECCE NPOBECACHUA MPAKTHICCKUX 3aH51THI>i, IMPOBCPOK CAMOCTOATCIIbHBIX

paboT o0yJaroImuxcs 3a Kypc. B koHIe 00y4eHus TPOBOIUTCS IK3aMCH

Ob6masi/mpodeccuoHaIbHAA KOMIIETEHIUSA

Pazpen/Tema

Tun oueHOYHBIX MEPONPUATHSA

OK 01. Beibupats cioco0bl perieHus 3aaay
podecCHOHATEHOM NI TEIIbHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

P1,Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, 1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o/c, 4.8, 4.9, 410, 4.11
P5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

TectupoBanue

VYeTHBII onpoc

MaremaTu4ecKuid TUKTaHT
WunuBuayanbHas caMoCTOATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX paboT

3aiuTa TBOPUYECKHUX paboT

3aluTa UHAMBUAYaIbHBIX IPOEKTOB
KonTposnbnas pabora

BoinonHenue 3x3aMeHaMOHHbIX

P11, Tems: 11.1, 11.2, 11.3 T-o/c, 11.4, 11.5, 11.6 [I-o/c, 11.7 | /i
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6 TectupoBanue

MIOMCKA, aHaJIM3a U UHTEPIPETALuN
uHpopMannu, 1 THPOPMALIMOHHBIE TEXHOJIOTHH
JUIs1 BBITTOJIHEHUS 3a]1a4 PO EeCCHOHATIBHOM
JESTENHOCTH

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11
PS5, Temer 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-

VYceTHBIT onpoc

MaremaTruecKkuil TUKTAHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabTaToB

! MpopeccuoHansbHoe-opueHmMuposaHHoe codepraHue
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o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1,10.2,10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 1-0/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

IPAKTUYECKUX padoT

3ammra TBOpUECKUX padoT

3ammTa MHIMBUAYAIBHBIX TIPOEKTOB
KonTposabhas padora

BeIinonHeHnue sK3aMeHaMOHHBIX
3aJaHUuN

OK 03. IlinanupoBath U peaan30BbIBATH
coOCTBEeHHOE TTPO(HECCHOHATTLHOE U TMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEILCKYIO IEITEILHOCTh
B PO eCCHOHATILHOM cepe, UCTIONB30BaTh
3HaHUS 10 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX CUTYaIUSIX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11
P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 104

TectupoBanue

VYeTHBII onpoc

MaremaTuyecKui JUKTaHT
WHauBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBnenue pe3ysbTaToB
IPAKTUYECKUX padoT

3aiuTa TBOPUYECKUX paboT

3aiuTa UHIMBUYyaJbHBIX IPOEKTOB
KonTponbnas pabora

BrinonHenune 3x3aMeHaMOHHbIX

P11, Temsr 11.1,11.2, 11.3 Tl-o/c, 11.4, 11.5, 11.6 T-o/c, 11.7 | 2
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6
OK 04. 3¢ddexTrBHO B3aMMOEHCTBOBATD U P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

pa6OTaTB B KOJIJICKTUBC U KOMAaH/IC

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.71I1-o0/c,4.8,4.9,4.10, 4.11
P5, Temrr 5.1, 5.2

VYcTHBIT onpoc
Maremarudeckuii JUKTAHT
NuauBuayanbHas caMOCTOSITEIbHAS
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P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

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

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temn 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temn 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

paborta

[IpencraBnenue pe3yapTaToB
IPAKTUYECKUX padoT

3ammrTa TBOpUECKUX padoT

3aiuTa UHIMBUYaIbHBIX IPOEKTOB
KonTponbnas pabota

Brinonnenue s3x3aMeHaIMOHHBIX
3aJaHUuN

OK 05. OcyuiecTBiTh YCTHYIO U MUCbMEHHYIO
KOMMYHUKAIMIO HAa TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®denepaiuu ¢ yaeTom
0COOEHHOCTEH COIMAILHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, 4.10, 4.11
P5, Tempr 5.1, 5.2

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
P5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

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

TectupoBanue

YcrHbIil onpoc

MaremaTuyecKui JTUKTaHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
IPAKTUYECKUX padoT

3aiuTa TBOPUYECKUX paboT

3amuTa UHIUBUIYATBHBIX TPOCKTOB
KonTponbHas pabora

BrinonHenue 3x3aMeHalmOHHBIX
3aJlaHUN
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P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, 14.6P 9, Tems1 9.1,
9.2,9.3,9.4,95

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

OK 06. ITposiBasTH IpakIaHCKO-

MaTpUOTUYCCKYIO IMMO3UIIHNIO, JEMOHCTPUPOBATH

OCO3HAHHOC ITOBCACHHUEC HA OCHOBEC

TPAIUITMOHHBIX OOIIEYEIIOBEYECKHUX [IEHHOCTEH,

B TOM YHUCJIC C YYCTOM I'apMOHHU3allUN
MCKHAIMOHAJIbHBIX U MCKPCIUTMO3HBIX
OTHOMCHHﬁ, IMPUMCHATb CTaHAAPThI
AHTHKOPPYIIIUOHHOI'O TOBECACHU

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-

o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 TI-0/c,7.8,7.9, 7.10 TI-
olc, 7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temst 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6

TectupoBanue

VYeTHBII onpoc

MaremaTu4ecKuid TUKTaHT
NunuBuayanbHas cCaMOCTOSITEIIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX paboT

3aiuTa TBOPUYECKHUX paboT

3aluTa UHIUBUAYaIbHBIX IIPOEKTOB
KonTposnbnas pabora

BrinonHenue 3x3amMeHamOHHBIX
3aJaHuN

OK 07. ConelicTBOBaTh COXPaHEHUIO

OKpY’KaIOIIeH CpeJIbl, pecypcocOepexeHuto,
MPUMEHSTh 3HaHUS 00 M3MEHEHHUH KIIUMara,

MMPUHIIUIIBI 6epe)I(JII/IBOFO IMPOU3BOACTBA,

3¢ (HeKTUBHO ACCTBOBATH B UPE3BBIYANHBIX

CUTyalusiIX

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,4.11
PS5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5

TectupoBanue

VYceTHBIT onpoc

MaremaTu4ecKui TUKTaHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX padoT

3amuTa TBOPUYECKUX paboT

3amuTa UHIUBUIYATBHBIX TPOCKTOB
KonTpomnpHas pabota
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 [T-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

IIK 1.2 IToxbop obopynoBaHus,
WHCTPYMEHTOB u KOJIMYECTBO
pacxXoAHbBIX MaTepHAJIOB.

IIK 1.3 [IpoBeneHME TEXHUICCKUX H3MEPCHHI
COOTBETCTBYIOIIUM HHCTPYMEHTOM H
npubopamu.

IK 2.1 [Tonb3oBaThCs U3MEPUTENbHBIMU
pubopamu. Uwurats "
HUHTEPIPETHPOBATH JaHHBIE,
MOJlyYeHHbIE B XOJ€ JTUArHOCTHKH,
JenaTh  BBIBOIBI, OINPEHENATh 10
pe3yibTaTtam JUAarHOCTUYECKUX
poueayp HEUCIPaBHOCTH
JNEKTPUYECKUX M 3JIEKTPOHHBIX
cHCTEM aBTOMOOMIICH

T1IK2.2 Onpenenars UCIIPaBHOCTH u
(YHKIIMOHAIEHOCTE ~ MHCTPYMEHTOB,
o0opynoBaHuS; noI0NpaTh
pacxongHble Marepuasbl  TpeOyeMoro
KauecTBa u KOJIM4YecTBa B
COOTBETCTBUU c TEXHUYECKON
JOKYMEHTAIHEH.

TIK 3.1 JmaraocTurka TEXHUYECKOTO
COCTOSIHMSI XOJIOBOW YacTH M OPTaHOB
yIpaBicHUS aBTOMOOMIIEH o
BHEIIHUM ITPHU3HAKAM.

K 3.2 BreiOupare Marepmansl Ha  OCHOBE

aHaJIU3a UX CBOMCTB, IJIsI KOHKPETHOIO
[IPUMEHEHUS.

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

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

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10, 4.11
P5, Temrr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Tems! 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1,11.2,11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

BBIHOJIHCHI/IG OK3aMCHAIIUOHHBIX
3aJITaHUN
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K 4.1 HuraTh 4EPTEKU U CXEMBI C
TeOMETPUIECKUMH ITapaMeTpaMH 1o
YCTPOMCTBY OTAENBHBIX Y3JI0B U YacTel
Ky30Ba.
[1K4.2 [IpaBka reomeTpuu aBTOMOOHIEHOTO
Ky30Ba
11K 4.3 [Togbupats MaTepHaIbl TUTS
BOCCTaHOBJICHHSA TE€OMETPUIECKON
(hOpMBI 3TIEMEHTOB Ky30Ba
[IK 6.2 Ornpenenste OCHOBHBIC
TeOMETPUYECKHUE ITapaMeTphl AeTamei,
Y3JI0B U arperaros;
YcTaHoB/IeHHE MEKIMCHUIIMHAPHBIX CBsi3eld Mexkay yueOHbIM npeamerom u Y/, [IM
[Ipenmetnoe conepxkanue YII OO0pa3zoBatenbHbie pe3ynbrathl | Haumenoanue Y], 1IM BapuaHTbl MEXANCUUIIIIMHAPHBIX 3aJaHAN
Pemenue mpoheccuoHaNbHBIX [ToBTOpUTH M OTpabOTATH [IMO1 Texuuueckoe 1. U3mepenne u perympoBKa YTIIOB YCTAHOBKH KOJIEC
3amaqy HaBBIKH PEIICHUS 33]1a4: 00CTy)KUBAaHUE U PEMOHT 2. Cremnienb n3HOCca GPUKIIMOHHBIX HAKIAAOK (M3MepseTcs,

CUCTEMa CAUHUIL] UBMCPCHU,
MaCH_ITa6, 3aavy Ha MMPOUCHTBI

ABTOTPAHCIIOPTHBIX CPEACTB

HACKOJIBKO YTOTIEHBI TOJIOBKH 3aKJIENIOK UX KPETIJICHHS)
3. 3aMepsl AUaMeTpa U MUPUHBI AUCKA

4. HU3MCPCHUC PACCTOAHUA 1O AUCKA,

5. pacueT CTOMMOCTH OCH3UHA

IIMO02 Opranunzanus IporeccoB
M0 TEXHUYECKOMY O0OCITYKHBAHUIO
1 pPEMOHTY aBTOTPaHCIIOPTHBIX
CpeICTB

1. HHaHI/IpOBaHI/Ie YUCJICHHOCTHU ITPOU3BOJCTBEHHOT'O
nepcoHaa.

2. CocTaBlieHUE CMEThI 3aTPaT U KaJIbKyJIUPOBaHHUE
ce0eCTOMMOCTH MPOYKIIHH MPEIITPHITHS
aBTOMOOMJILHOTO TPAHCIIOPTA.

3. pacueT cpeIHEMECSYHOM 3apaO0THON ILIATHI
MIPOU3BOACTBEHHOT' O IIEPCOHAINA;
4. pacuer JoTuIaT M HaJI0ABOK K 3apabOTHOM TuiaTe
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pabOTHUKOB;

IIM03 Opranu3aius IpoieccoB
MOJICPHU3AIIUN U MOIU(PUKALINN
aBTOTPAHCIIOPTHBIX CPEICTB

1. OnpeneneHne OCHOBHBIX T€OMETPHUUECKUX MApaMETPOB
JieTajei, y3J0B U arperaTos;

2.IlomcueT pacxoa 3amacHBIX 9acTeH, 3aTpaT Ha
00CTyKUBaHUE U PEMOHT;

DKOHOMHKA OopraHusanuu

1. cTOMMOCTB CTPaxOBOTO MOJIUCA
2. TOXOJI B IIPOIIEHTAX M JOXO] CyMMBI
3. pacuer Hajora Ha MPUOBITH MPEANPHUSITHUS;

Pewenne ypaBHeHuit

CocTaBUThH aNTOPUTM pEIICHUS
ypaBHEHHS

WHpOpPMaTHKa

CocTaBuTh OJIOK — CXeMy pelleHHs] ypaBHEHUSI

9KOHOMUKA OpraHuvsanuun

CoctaBuTh rpaduk 6e3yObITOYHOCTH

[IpoekTHas neATENBHOCTD

ITokazats 3HaueHune
MaTeMaTHKH B BRIOpAaHHON
nmpodeccun

(1 cemectp)

[IMO1TexHuyeckoe
00CIyKUBAaHUE U PEMOHT
aBTOTPAHCIOPTHBIX CPEACTB

MPOEKT Ha TeMy: MateMaTrka B Moel npodeccun

HpOeKTHaﬂ JACATCIbHOCTD

I'eomeTtpust Bokpyr Hac
(2 cemectp)

I[IMO1 TexHuueckoe
00cyXKMBaHUE U PEMOHT
aBTOTPAHCIIOPTHBIX CPEACTB

IIPOEKT Ha TeMy: JleTanu nBuratesns B aBToMo0OumIIe

[IpousBoaHas u ee PU3NUCCKUIA
CMBICI

YMeHue pemaTh 3aJ1aud Ha
MT'HOBEHHYIO CKOPOCTh H
yCKOpEHHE

duzuka
TexHnueckass MeXxaHHUKaA

HalitT MrHOBEHHYIO CKOPOCTH JIBUKEHHS MATEpUAIbHON
TOYKY B JaHHBI MOMEHT BPEMEHH, €CJIN 3aJjaH 3aKOH
JIBJKEHUS TOUYKHU

MHTerpai u ero npuiIoxeHue

YMeTh periars 3ajiauu:
HaxO0XJCHUE YT, BBIIOJTHEHUE
paboThl, 1aBleHNE BOIBI HA
IJIACTUHY U T

duzuka

HaiiTi nyTh NpolIeHHBINA TEJIOM 32 IPOMEKYTOK BPEMEHU

Pemienne reOMCTPUICCKUX 3a/1a1

Pemats 3a1aun Ha BEIYUCIIEHHE
womaa 1 oorema
T€OMETPHYECKOTO TeJa

WnxeHepHast rpaduka

1. I'padraeckoro mpencTaBiIeHUs TPOCTPAHCTBEHHBIX
00pazos,

2. Pemats 3a/1a4i Ha BEIYMCIIEHHE 3aBUCUMOCTH IIJIOMIA N
u 00beMa JeTallel | €ro IEHE.

3. BhINIOTHEHNE KOMIUIEKCHOTO YEPTEkKA YCEYEHHOTO
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MHOTOTpaHHHUKA
4. IlocTpoeHue cedeHuit

DIJIeMEHTBI MaTEMaTHUCCKOMN
CTaTUCTUKHU

Pemenne 3amad Ha 3aK0H
pacnpeneneHus ciiy4aiHon
BCIIUYHHBI

I[IMO1 Texuuueckoe
00CITy’)KMBaHUE U PEMOHT
ABTOTPAHCIOPTHBIX CPEACTB

1. HafiTn MmaTemMaTH4eCcKOe OKHIaHUE, TUCTIEPCHIO,
cpelHee KBapaTUYHOE OTKIOHEHUE CIIyYalHOU
BEJIMYHHBL,

Crenatb BEIOOpPKY, HAUTH METUAHY

2. CratucTHKa MpoAaXk aBTOMOOHIIEH
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MMHHUCTEPCTBO OBPA3OBAHUS 1 MOJIOJAEXKHOM ITOJIMTUKU
CBEPJIJTOBCKOM OBJIACTH

['ATIOY CO «KpacHoypumckuii arpapHbIi KOJIIEK»

Paccmotpeno I[(M)K YTBEPXIAIO:
MaTeMaTUYECKUX U 3aM.JaupeKTopa no YP
€CTECTBEHHOHAYYHBIX JUCLUIUINH « » 2023
[Iporokonm Ne ot 2023

[Ipencenarens

Kopenanosa H B Onomkun C.B.

KOHTpPOJILHO — OLICHOYHBbIE CPEeICTBA
1Mo o001meo0pa3oBaTeJJbHOM JUCIHHUIJINHE

O 07 MarTreMaTuka

cneyuanvrocms 23.02.07 Texnuueckoe odcayxncueanue u pemonm oguzameeil,
cucmem u azpezamos agmomooueil

kypc 1 , epynna 11lmo, 12mo
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CocraBiieHsl 7151 IPOBEICHUS UTOTOBOM TPOMEXYTOYHOUW aTTECTaIUU.
CooTtBeTcTBYET paboueli mporpamme yueOHoM 0011e00pa3oBaTENbHON TUCITUTIIINHBI,
o0pa3oBaTeNbHbIM TEXHOJIOTHSM, UCIIOJIb3YEMbIM B MipenoiaBanuu. Pazpaborana ais

crietuanbHOCTH 23.02.07 Texnuueckoe odciyxycusanue u pemonm osuzameei,
cucmem u azpezamos agmomoouei

Paspadoruuk: T'anumosa I'esqroca Benapurosna, npenogasarens 'AIIOY CO
«KpacnoypuMckuii arpapHblid KOJLJIEIK»
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IloaroroBka K IK3AMECHY IO MAaTEMATHUKCE 1 ceMeCTp

Haiigure KOpeHb YPABHEHUSA:

1. ix=23l —Zx=23§ —§x=—16g
5 5 8 8 6 3

6x—36 —5x—-48
X = X=—
x—4 x-11 x+9

x+8 x—2 x+5
3 [Ej ~ 216" (lj _ 343 [Ej _g
6 7 8

log,(5-x)=1  log,(4—x)=1 log,(-1-x)=1

&

5. cosx—cos3x=0 7sin?x—-5cos’x+2=0 (3—4sin x)3+4cosx)=0

sin(2x+gj=0 SinG X +sin 4x =0 tg’x—tgx—2=0

6. V—-7—-4x =5 V85 +2x =9 V50 -2x =8

Peminre HepaBeHCTBO:

X 2+3x 2
DL (T g gl
3 27 4 6

log,,(2-x)>-1 log,(4x+20)>-2 log,(x-1)<-2

5

IHocTponts rpaduk pyHKunu (CXeMaATHIECKH) :

8. y=log,x—2 y=log,(x+3) y=log,(x-1)-4

1
2

y=tgx+1 y = 2C0SX y:sin(x_ﬁj

4
y =2*3 y=3""+4 yz(% +3
y=x"+3 y:xi-p?,_l y=—Jx+2-3

9. Pemursh 3a1a4y

a) Jlepxarenu JUCKOHTHOW KapThl KHIPKHOTO Mara3uHa IMOJIy4aroT PH MOKYIKe CKUAKy 6%. Kaura ctout
650 pyoueit. Ckonbko pyOJieH 3aIu1aTUT JepKaTellb JUCKOHTHON KapThl 3@ 3Ty KHUTY?

0) Terpaas ctout 13 py6neit. Ckonbko pyOelt 3ammaTuT nokymnaTens 3a 40 TeTpanei, eciny Ipu MOKyIKe
6oxpie 30 Terpaneit marazuH nenaet ckuaky 10% ot cTonMocTH Beelt MOKYTIKHU?

B) Ha G6en3oxononke oaun nutp OeH3uHa cTouT 52 py6ins 60 koneek. Bonutens 3amun B 6ak 30 nutpos
OcH3WHA U KynwI OyTBUIKY BOIBI Ha 85 pyOmeit. Ckonbko pybieit caaun oH moaydut ¢ 2000 pyomeit?

r) B nmetHem narepe Ha Kakmoro ydacTHUKa mosiaraercs 40r caxapa B neHb. B marepe 160 demoBek. CKOJIBKO
KHJIOTPAaMMOBBIX MTaUeK caxapa MOHaZo0HuTCs Ha Bech Jlarepb Ha 6 AHEH?
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n)* B mrone 2022 roxa miaHUpyeTCs B3ATh KpeauT B Oanke Ha cymmy 300000 pybmeit. Y cmoBus Bo3Bpara
TaKOBEI: 1) KaX/bpIi STHBAPh JAOJT YBEIUYUBACTCA I % 10 CPAaBHEHUIO C KOHIIOM MPEIBIYIIETo roja; 2) ¢
(heBpalis 10 UIOHB KaXJIOTO T'OJla HEOOXO0MMO BHIILIATHTE OJTHUM ILIATE)KOM 4acTh jonra. Haiimute r, eciu
M3BECTHO, UTO KPEJUT OyJeT OJTHOCTHIO TIOTAIICH 32 JIBa roJa, MPUYeM B MEPBbIi o OYeT BHIILUIAYEHO
160000 pybuneii, a Bo BTopoii rox — 240000 pyoneit

2 cemecTp
1.Haittu npousBonyto yHKIMHA. lly=¢" (x2 — 4x) y= 2’“(}63 — 2)
1.2 _sinx+2 y_ex—3
' Cos X e
. dx
2. Hai 0 2.1 [(2x® =3+ 4sin x)dx ; 22 [ =X
aifTH UHTErpan j( )d j V]
3. [pusosxeHne mpOH3BOIHO:
y =—x%+6x°

3.1.MccnenoBaTh Ha MOHOTOHHOCTB M TOYKH SKCTpeMyMa (QYHKIIHIO:

3.2.Haiftn nan6onbluee 3Haqenne GpyHKumn Ha otpeske: Y = 2X° —9X* +12X -2  Xe€ [0; 3]

4. Haiity norma/s (GUrypsl OrpaHHUEHHON TMHUAMH

— 2 —
41 y=sinx, x:_%, X:%’T 43 y=12x-x%, y=0
5
42 y=9-x2, y=0 Mey=9 x=L x=3

5. Teomerprueckuit n GU3NIECKHii CMBICT IPOM3BO/IHOM DYHKIIMK ¥ HHTErpana

—_— X —_—
5.1.Haiitu yrnoBoit koadduimenT kacarenbHo K rpaduky GpyHKIHH, y=4e’, X, =0

5.2. CocraBuTh ypaBHEHHE KacaTeJIbHOH K rpaduky GyHKIuH Y = x® - 2x, Xo =2

5.3.HaiiTu CKOpOCTh JABMKEHUSI MaTepHalIbHOM TOYKH, B KOHIIE BpeMeHH [, eciu 3a7aH 3aKOH JBUKCHUS
1
S(t)=Int, t=§C€K

5.4.BeIYucnuTh MyTh MPONACHHBIN TEIOM 32 MPOMEXYTOK BPEMEHHU [tl, t, ], €CJIM U3BECTEH 3aKOH
2
U3MEHEHUSA CKOPOCTHU JIBUIKEHUSA U('[) =12t -3t OT Hayvaja JBYLKEHUS J0 OCTAaHOBKU

6. Pemmts 3a1aun 1o reoMeTpun

6.1 B npsmom napaJuienenuieie CTopoHsl OCHOBaHus 3 U 6 06pasyrot yron 30°. BokoBast HOBEPXHOCTH

napanenenuiena pasHa 24. Haiitu ero o0bem.

6.2 Anodema npaBmIIbHON YeThIPEXyTroIbHON MUpaMUJIbI paBHA 4, CTOPOHA OCHOBAHUS 6.
Haiitu momans 6OKOBOM MOBEPXHOCTHU MTUPAMHUJIBI.

6.3 PasBepTka umnuHapa umeet pasmepsl 10 u 12cm. HaliTi miomans 60KOBOM MOBEpXHOCTH
MUIAHAPA.

6.4 Beicota konyca pasHa 10, wiomans ocHoBanus 1277 . Haiitu 06bem konyca.

6.5 O6beM mapa 2887 . Haiitu momaas MOBEpXHOCTH IIapa.

6.6 Haiitu cKansapHOE IPOU3BEIEHUE BEKTOPOB d = (2; 4; 1), 6 = (3; 5; 7).

6.7 Haiitu nuny BekTopa AB, eciu A(— 3 4 7), B(— 2, -1 4).

6.8 Tlpu KakOM 3HAUYCHUH X BEKTOPHI d = (x; 3; 4), 6 = (5; 6; 3) NEePICHANKYISIPHBI?

6.9 HaliTi KOOpIMHATBI CEPEeIUHBI OTpPE3Ka AB, T1e A(3; 5 7), B(3; 1 —)
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7. HaiiTi BepOSTHOCTH CIyJaitHOTO COOBITHSL.

7.1 UrpanpHylo KocTh (KyOuK) Opocwin ofuH pa3. KakoBa BeposSITHOCTB TOTO, YTO B0  Oonee

304KoB?

7.2 B ciydaliHOM 5KCIEpUMEHTE CUMMETPHYHYIO MOHETY OpocaioT ABaxIbl. Haiigute BepoOATHOCTD

TOro, 4to 00a pa3a BBIIAJAET Opell.

7.3 B cOopHuke 0unetoB mo ¢usuke Bcero 20 OMIEeToB, B 6 M3 HUX BCTpEYaeTcsl BOMPOC MO ONTHKE.
Haiinute BepoATHOCTH TOTO, YTO B CIy4allHO BBHIOPaHHOM Ha dK3aMeHE OWIIeTe IIKOJbHHUKY He
BCTPETUTCS BOTIPOC OO OITHKE.

7.4 B cpeanem u3 100 ap0Oy30B, IOCTYNMBLIMX B MPOAAXy, 35 Hecrnenbix. Haiinute BeposTHOCTH TOTO,
YTO OAMH KYIUIEHHBIH apOy3 OKa)KeTCsl CIIENIbIM, HE CIIENbIM?

KpHTepI/II/I OIICHUBAHUSA HA IK3aMCHE.

B OK3aMCHAIIMOHHBIX Ooumierax 3a 1 CCMCCTP COACPIKHUTCA 8 SaﬂaHHﬁ. OI_[CHKa
«5» BBICTaBIIsICTCA 32 8 IIpaBUJIbHO PCHICHHBIX SaHaHHﬁ, OLICHKa «4» BBICTABIISICTCSA
3a’7 IIPpaBUJIbHO PCHICHHBIX BaHaHHﬁ, OLICHKAa «3» BBICTaBIIsIETCA 32 5- 6 IIpaBHUJIBHO
PCHICHHBIX 3aHaHHﬁ.

B sx3ameHanoHHbIX OMieTax 3a 2ceMecTp coaepkutcs 7 3aaaHuit. OueHka «5»
BBICTABJISIETCSA 3a 6 -7 NPABUIIBHO PELICHHBIX 3aIaHUH, OLICHKA «4» BBICTABJISAETCA 32
5 NpaBUJIBHO PELIEHHBIX 33JIaHUM, OLICHKA «3» BBICTABIISIETCS 33 4 MPABUIIBHO
PELICHHBIX 3a/IaHMUs.
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T'AIIOY CO «KpacHoy(puMCKHUii arpapHbIii KOJIIETH»

YrBepikaalo:
3K3AMEHAIIMOHHBIA BWIET Ne 1 3aMECTHTENb
JIUPEKTOPA 10
Paccmorpeno Ha [0 THMCIUIUINHE: MaTeMaTHKa yaeOHol pabore
3aCeIaHHH [IUKIIOBON or « »12.20 .

KOMHCCHH, CCTECTBCHHO- cnenuanbHocTh 23.02.07 Texauueckoe 06CIyKUBAHUE U

Hay4HBIX TACHHUTIIINH PEMOHT JBHUTAaTEJICH, CHCTEM U arperaToB aBTOMOOMITCH
IIporoxosn Ne

oT « »12.20 r. kypc 1, 1 cemectp

3aB. [IUKJIOBOI
KOMHUCCHUU

YciaoBus BbINOJHEHUS 3aJaHUA

3ananue BBHITIOIHACTCS B yuyeOHOU ayauToprn MakcuMallbHOE BpeMsl BBITIONTHEHUS 3aaHus 45 MUHYT

3aganue

1. Haitnure KOpeHs ypaBHEHHUS:

x=2
—§x:7§; x:M; E =343"; Iog7(—3+x):1; cos x+ 2= =0;v69-4x=9
7 7 x—-10 7 3

2. Perure HEPAaBEHCTBRO. E < i
3 27

3. Mocrpouts rpadux pyrxumn: Y = 6% —1

4. Terpans crourt 13 py6uneii. Ckonbko py6iieit 3amiaTuT nokynarens 3a 40 TeTpajieii, ecliu mpu mokynke Gonpie 30
TeTpaaei marazuH fenaer ckuaky 10% oT CTOMMOCTH BCed MOKYNKU?

« » 20 1. Cocrasun npenonasarens: ['anumosa I'.B.
Yreepikaalo:
3K3AMEHAIIMOHHBINA BUJIET Ne 2 3aMECTUTEIh
JUPEKTOpA MO
10 TUCITUTIINHE: MaTeMaTHKa yaeOHOI paboTe
PaccmoTtpeno Ha oT « »12.20 1.
3acelaHu| UKIOBON cnerranbHOCTh 23.02.07 TexHuueckoe 00CITyKHUBaHUE U

KOMUCCHH, €CTECTBEHHO- | PEMOHT JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOHIIEH
Hay4YHBIX JUCLMIUIMH kypc 1, 1 cemectp

IIporokon Ne

oT « »12.20 T
3aB. IIUKJIOBOM KOMHUCCUH

YciaoBus BbINOJHEHUS 3aJaHUA

3anmaHue BBHITIONHAETCS B yUeOHOH ayauTopur MakcuManbHOE BpeMsl BHITIOTHEHHS 3aJaHus 45 MUHYT

3ananue

1. Haifnure KOpeHb YpaBHCHUS:

x=2
gx:—SE;ngﬁs; 1 =125%; Iog7(1+x)=2; 20035:\/5; V44 —5x =3
5 5 xX+2 5 3
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2. Pemmre nepasenctso: log o4(2—x)> 1

3. [loctpouts rpaduk pynkuun: Yy =tgx+1

4. Ha 6en30Kko0HKe OJIMH TUTP OeH3uHa cTouT 52 pyoust 60 koneek. Bogurens 3ammn B 6ak 30 mutpoB 6eH3WHA 1

Kynui1 OyTBUIKY BoJbl Ha 85 pyOuneit. Ckonbko pyouneit cnaun od nmomydut ¢ 2000 pyoneit?

« » 20 1. Coctasun npenojasarens: ['anmumosa I'.B.

T'AIIOY CO «KpacHoypuMcKHii arpapHbIil KOJLJIeIH»

YT1Bepxkaaio:
3K3AMEHALMOHHBINA BUJIET Ne 2 3aMECTHUTEIIb
JUPEKTOpa MO
10 JWCUHWIUIMHE: MaTeMaTHKa yuebHoi paboTe
PaccmotpeHno Ha oT « »12.20 1.

3acelaHuy [UKIIOBON cneranbHOCTh 23.02.07 TexHu4ueckoe 00CITy)KUBaHUE U
KOMHCCHUH, ECTECTBEHHO- | PEMOHT JBHUTraTesIcii, CHCTEM U arperaToB aBTOMOOHIICH
Hay4YHBIX TUCIUIIINH kypc 1, 2 cemectp

IIpotokon No

oT « »12.20 T
3aB. IUKIIOBON KOMHCCHHU

YciaoBus BbINOJTHEHUS 3aJaHUA

3anmaHue BBHITIONHSAETCS B yUeOHOH ayauTopud MakcUMalbHOE BpeMsl BHITIOTHEHHS 3aaHus 45 MUHYT

3aganue
y . e"-3
1. Haiigute nponsBoanyro QyHKIuu: Y = o
2. Hai [ X9 (e h2=t)
. Hait mnTerpan: =
x3+2

3. UccnenoBaTs Ha MOHOTOHHOCTH U TOUKH dKCTpemyMa (yHKuuu. Haiitn skctpemyM QyHKIMU Y = 2x° —8x

4. Haiiti miomaap GUrypsl OrpaHUYeHHON JJHHAAMA Y = ——, X=—4, X=-2

5.Haiitu yrioBoii koo dunueHT kacatensHol K rpaduky ¢pyukiuu y = f (X), BTOUKE X, Y = 3x?,

6. Pemute 3amauy: [lnomans mosepxHocty kyoa 150. Halitu ero oobem.

7.Pemuts 3amauy: B cimyuaitHOM 3KciepuMEHTE CHMMETPHYHYIO MOHETY OpocaroT ABakasl. HaifuTe BepoITHOCTD

TOTO, 4TO 00a pa3a BbIIAACT PCIIKA.

« » 20 1. CoctaBun npenonasatens: ['anmumosa I'.B.
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T'AIIOY CO «KpacHoy(puMCKHUii arpapHbIii KOJJIETH»

YrBepikaalo:
3K3AMEHALMOHHBINA BUJIET Ne 2 3aMECTHUTEIIb
JUPEKTOPA TIO
10 JMCUHWIUIMHE: MaTeMaTHKa yaeOHoU pabore
Paccmotpeno Ha oT «_»12.20 1.

3aCeaHUM LIUKJIOBOU cnenuanbHocTh 23.02.07 Texaudyeckoe 00CTy)KUBaHHE U
KOMHCCHH, ECTECTBEHHO- | PEMOHT JBHUraTesIeii, CHCTEM U arperaToB aBTOMOOHIICH
HaY4HBIX TUCLUIUINH Kypc 1, 2 cemectp

IIporoxos Ne

oT « »12.20 T

3aB. IUKIIOBON KOMHCCHHU

YciaoBus BbINOJTHEHHS 3aJaHUA

3ananue BBHIMOIHACTCS B yuyeOHOU ayauTopru MakcuMallbHOE BpeMsl BBITIOTHEHUS 3aaHus 45 MUHYT

3aganue
y 3x+4
1. Haiinute npousBoaHy0 QyHKIHMU: Y = 1 X2
—X
. sin xdx
2. HaiitTu unTerpan: IZ— (COS X = t)
cos“ X+9

3. Haiitu Hauboupliee 3HaYeHHE QYHKIIMH Ha OTpE3Ke X € [a; 6]

y=2x® —9x% +12x -2 xelo; 3]

4. Haiitu miomaas GUIypsl OrpaHUYEHHOM TuHUAMH Y = 6X — x?, y=0

5. CocraBuTh ypaBHEHHE KacaTepHOM K rpaduky dyukuun Yy = f (X) 6 mouxe X,

y=X3—2x, X0=2

6. Pemmnth 3amauy: BpicoTa mpaBMIIBHOM YeTHIpEXyroibHOI mupamuiasl 12, ctopoHa ocHoBanus 8. Haiitm o0bem
MUPAMUIBL.

7.Pemmuts 3amauy: Jlema mBaxkapl Opocaer uwrpanbHbIi KyOuk. B cymme y Hee Bhimano 11 oukom. Haiimure
BEPOSATHOCTB TOTO, YTO MPH BTOPOM OPOCKE BEINANIO 6 OYKOB.

« » 20 1. CoctaBun npenonasatesns: ['anumosa I'.B.
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N | Mroroswlii Tect 3a 1 cemectp. IEMO oTBeT

o 11 2). 5 8

Berauenmuts | — + — [+ —
18 9) 48

2. -15
BbI4ucuTh (\/§ —+/18 X\/g ++/ 18)

3. 75 . 7*2 1
Brruncinuth

73

4. 0,6
Brrunciuth 31/ 216- 0,001

5. 2
Brruncinuth Iog 0.3 0,09

6. 100
Boraucrmuts 4°'°%1°

7. 2
Beruncnuts Iog 6 8- Iog 6 2+ |Og 6 9

8. 0,79
Haiitu SIN & , ecim €0Sax = 0,61,  « € | wemsepmu (1m0 0,01)

9. 5 6 -11
Haiinure KOpeHb ypaBHeHHS: — — X = [ ?

10. 3
Haiiure KOpeHb ypaBHEHUS: — 6(9 — 5x) =9x+9

11. . . —6x+21 7
Haiinure HanbGonpmmii KOpeHb YpaBHEHHS: X = ——————

x-10
12. -24
. 2

Haiinure kopru ypasHenus: X~ — 24 = —5x B otser sanummnre X, - X,

13. -3
Haiinure kopeHb ypaBHeHus:: 69 —4x =9

14. 10
Haiinute KOpeHb ypaBHEHUS: log 7 (_ 3+ X) =1

15. T 20
HaiinuTe KopeHs ypaBHenus: 2 COS| 3X + E = —1 (otBer B rpagycax)

16. x<3
Pemnte HEpaBEHCTBO.  — 3(2x + 1) <—7X
Pemure HepaBeHCTBO. | <—=

3 27

18. x=2 0,5
HaiinuTte KopeHb ypaBHEHUS: [7J =343"

19. 1,68
Haiimure kopens ypasaerus 5° =15 (10 0,01)

20. [0’7]
Peumrte nepasetcteo.  x° —7x <0

21. (513]

Pewmre Hepasenctso. 10Q, (X - 5) <3
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Ne OTBET
Hrorosslii Tect 3a 2 cemectp. TEMO

1 a= (13;—5) e = (— 2;—3) TOI/a CKaIAPHOE IPOM3BEICHIE PABHO -11

2 11x+2y-7=0, Torna yrioBoit koaddurmeHT npsmoit paBeH -5,5

. A i x? —4x+8 lim 9x? — 4 i 25X o

penen GpyHKINN _ T SE— e 5 -
!ED 2—-X xom 6X2+2x+1 oo —bX

4| Haittn y'(1), com Y = (x* +7)-Inx y =12 +2x° -3x° 8 3
Haitrn y'(0), eom y = (1-17x)*  y =15arctgx -204 15

5 Bropas npoussoanas Y Gynkuuu Y = 23+ 7x—14x? -28

6 Haiiti yrnoBoit ko3 dHUIUEeHT KacaTelbHON B TOUKEe X, = 2, y= 25 —16X + 9x? 20

7 Haiitu ckopocTh IBHKEHHUS TOUKH B KOHIIE 2 CEKYHIBI, €CIIM TOUYKA JIBUXKETCS 110 3aKOHY 11

1 1
s(t)==t> + =t? +5t+7
3 2

8 Haiitu 3Ha9eHne QyHKINH B TOYKE MAaKCUMYM WJIH MHHUMYM; HauOOIIbIIEE MIIH HaUMCHBIIIEe -10 -11
3HaueHHE (PYHKINHU Ha OTpE3KE [0;2], ecmn Y = 2x% —9x* +12x-15 -15 -10

9 2 16
Brruncnute I 6x2dx

0

10 Haiitu mnomans Gurypsl, orpaHHYeHHON TUHUSIMH Y = x®—x , x=1, x=0, y=0 0,25

11 | Haiitu myTh, IPOHACHHBIA TOUKOH 32 3 CEKYHIBI, €CITH CKOPOCTh MAaTEPHATFHON TOUKH, 18
JBIKyIIeiics paMonuHeiino, papa V = —2t + 9

12 | B norepee yyactByet 700 OmneroB, n3 HuX BeIMpbinHbIX 100. KakoBa BEpOsSTHOCTB, YTO KYILICH, 6
MIPOUTPHIIIHBIN OMIeT 7 ~ 0,86
U3 100 yuammxcs B xinacce 20 caenanu npuBuBku. Haynauy BeiOupatot yuennka. Kakosa 0,2
BEPOSITHOCTD, YTO BBIOpAJIN yUeHHKa, KOTOPOMY OblIa czeaHa IIPUBUBKA
KakoBa BepOSITHOCTE TIOSIBJICHHUS OJJHOTO U3 1 )HECOBMECTHBIX COOBITHI A 11 B 0,8
2) He3aBHCHMBIX coObITHIl A 1 B, ecin p(A) =0,3; p(B) =0,5 pasna 0,15

13 | 3akoH pacnpeneneHus! BEpOsTHOCTEN IUCKPETHOM Clly4aifHOI BeMn4nHbI X 0,5
umeet Bua. Haiitu p, M(x), J(x) x |46 9 6,2

01 (04 5,56

14 | IInomans moBepxHOCTH KyOa 294, Torna ero o0béM = 343
[IpsiMOYTOIBHBIN NTapajuIeNien e ] IMeeT pa3Mepsl: JIHHa 22¢M, mupuHA §cM, BeicoTa 20cM. Halitu 1200
IUIOIIAAb OOKOBOM MOBEPXHOCTH, 00BEM MapaliesenuIeia 3520
BricoTa npaBUIBHON YeTHIPEXyToJIbHOW THpaMHIBI 25¢M, a cTopoHa ocHoBaHUS 12cM. Haiiti 00bem 1200
TTUpaMUIbI.

15 | OceBoe ceyenue MUIMHAPA KBaJpaT co cTOpoHoi 12cM. Haiftn mitomanb NoimHONH MOBEPXHOCTH 216
LUJIMHIPA U 00beM IUIMHAPA (YUCI0 /7 B OTBET He MHCAThH ) 432
O6pasyromias koHyca paBHa 313cMm, BeicoTa KoHyca 3 12cm.Haiitu mutomiaas 60K0BO# MOBEPXHOCTH 7825
KOHyca, 00beM KOHyca (4MCjI0 77 B OTBET He MMHCAThH ) 65000

16 | Haiitu 06BEM miapa pagumycoM 9cM, IUIOIIAAL TOBEPXHOCTH HIapa (YUCI0 77 B OTBET He MHCATH ) 972

324
[Map paguycoM 72¢cM nepeauBaroT B Mapuku paguycoM 12cm.CKoIbKo NOTYIUTCS MAPUKOB? 216

Kpurepun onennBannss 8 —10«3» 11-13 «4» 14 -16 «5»

Herounsie oTBeTH OKPYTJIAEM 0 COTBIX
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