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Pabouass mporpamma yueOHOM aucummianHbel «MaTemartuka» paszpaboTaHa Ha
OCHOBE:

— TnpuMepHOM pabouell mporpaMMmbl 0011€00pa30BATENbHON  TUCHUIUIMHEI
«®Duzukay 175 mpodeccnoHaTbHBIX 00pa30BaTEIbHBIX OPraHU3AIHMA, YTBEPKICHHONW Ha
3acenanuu CoBeTa IO OLIEHKE COJEpKaHUsl U KaueCTBa MPUMEPHBIX pabOUYUX MporpamMmm
0011e00pa30BaTENBLHOTO U COLIMAJIbHO-TYMaHUTAPHOT O LIUKJIOB CpEIHETO
npodeccuonansHOro 0opazoBanusi, mpoTokoa Ne 14 ot «30» Hos6pst 2022 r. (UPIIO),

— (enepanabHOr0 roCyAapCTBEHHOTO CTAaHJApTa CPEeNHEro MpodeccrnoHalIbHOTO
obpazoBanus s YITIC 23.00.00 u mpoduns npodeccnoHaabHOTO 00pa3oBaHUs
CHEUUAaIbHOCTEW MO MPOrpaMMe MOJATOTOBKHU CIELUAIMCTOB CPEAHETO 3BE€HA CPEAHErO
npodeccuonansuoro odpazosanus (IITICC3 CIIO),

— ¢ yderoM Pabouyeil mporpammbl BocmHTaHHs 1O crnenuaibHoctd 35.02.08
DNEeKTPOTEXHUYECKUE CUCTEMBI B arporpoMsbliieHHoM komiiekce (AIIK)

Opranmzarust  pazpadbotruuk: ['AIIOY CO «KpacHoydumckuii arpapHbIit
KOJUIE I

Pa3padoruuk:  T'anumona I'esroca BesapuroBHa, mpenojaBarelib NEpBOi

KBIM(PUKALMOHHOMN KaTEropuu
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1. OBILAS XAPAKTEPHCTHUKA PABOYEM ITPOI' PAMMEBI
OBIIIEOBPA30BATEJILHON JUCIUIIJIMHBI

MaremaTuka

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpe npodeccuoHabHOi o0pa3oBaTeabHoil nporpammbl CIIO:

ObmeobOpa3oBatenbHas ~ aucuuiuinHa — «MartemaTuka» — sBIseTcsl  00s3aTeNbHOM  4acThio
obmeobdpazoBarensHoro nukia O.(7 OCHOBHOH 00pa3oBaTelbHOM MporpaMmbl B cooTBeTCTBHH ¢ ®I'OC mo
CIICUUATIbHOCTH 35.02.08 DJIeKTPOTeXHUYeCKHe CHUCTEeMBI B arponpoMbILIIEHHOM

koMmiuiekce (AIIK)
PaGouas mporpamma yueGHOro mpenmera pa3zpaboTaHa Ha OCHOBE (eAepaibHOr0 TOCyJapCTBEHHOTO

00pa30BaTeILHOTO CTAaHIAPTAa CpeIHero odmero obpaszoBaHus, peanuszyemoro B mpexaenax OITOIT

CIIO.

1.2. He.]'ll/l H IINIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIINHBI

1.2.1. Heap AMCHUILIHHBI
Conepxkanue TporpamMmbl 001Ie00pa3oBaTeIbHON AUCITUIUIMHBI «MaTeMaTHKay HarpaBiIeHO

HAa JOCTHXXCHUE PE3YJIbTAaTOB €€ M3y4eHHs

npodeccuonansHoi HanpasiaenHoctd ®IOC  CIIO.

1.2.2.

dIroC CIO u Ha ocHOBe PI'OC COO:
OcHoBy paboueii MporpaMMBbl COCTABIIET COAEPIKAHUE, COOTBETCTBYIOIIEEe TpeOoBaHUAM (heaepatbHOTO

B cootBerctBuu c TpeboBanmsimu PI'OC  COO c¢ yyetom

IInanupyembl pe3yabTaThl OCBOEHHsI 001Ie00pa30BaTeIbHON AMCHMUIIMHBI B COOTBETCTBMH €

KOMITOHEHTA TOCYIapCTBEHHOTO CTaHIapTa CpeiHero (MoIHOro) o0Iero oopa3zoBanus 0a30BOTO YPOBHSI.

O01mme KOMIEeTEHINHT

I[lnanupyemble pe3y/ibTaThl 00yUeHUsI

3aaq
npo¢eCcCuOHATBHON
NeSITeNIbHOCTH
IMIPUMEHUTCIIBHO

K pa3IM4HbIM
KOHTCKCTaM

MacTepcTBa, TPYI0II00ue;

- TOTOBHOCTh K aKTHUBHOH
JeSITEIbHOCTH TEXHOJOTHYSCKOM
Y COIMAIIbHON HAIPaBJICHHOCTH,
CIIOCOOHOCTH WHULIUUPOBATH,
IJIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHATh TaKyIo
JIeITEIILHOCTE;

- UHTEPEC K pa3Nu4HbIM cdepam
npodecCuoHATBHON
JIEeSITEIILHOCTH,

OBnagenue
y4eOHBIMU
JNEUCTBUSIMU:
a) 0a3oBbIe
TIEUCTBUS:

- CaMOCTOSTEIIHLHO

YHHUBEpCATbHBIMU
M03HABATEILHBIMU

JOTHUYCCKHUC

O0mme JucuunianHapHble
OK 01 Brsi6bupats - TOTOBHOCTb K  TpYZLY, |-BIaAETh METOaMHU J0KA3aTEIIbCTB,
CIOCOOBI pelIeHUs OCO3HaHHE LEHHOCTH | aITOPUTMaMU PELICHUS 33/1a4; yMEHUE

(opMyIMpOBATH OIPEAEIEHUS, AKCHOMBI
Y TEOPEMBI, IPUMEHSTh UX, TIPOBOINTH
JI0Ka3aTeIbHbIE PACCYKICHHS B XOI€
peleHws 3a1a4;

- YMETh ONEPUPOBATH MOHATHIMU:
CTETIeHb YMCIIa, JIoTapu(M YnCIIa; yMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAUEHUH U
peoOpa3oBaHUsl BHIPAKEHUH CO
CTETIEHSIMH U JIorapuQmamu,
npeoOpazoBaHus APOOHO-PAITHOHATBHBIX
BBIPAKCHU;

- YMETb ONEPUPOBATH MOHATHIMHU:
panMoHaibHbIe, HPpAIlOHAILHBIE,
MOKa3aTeIbHbIE, CTETICHHBIE,
J0rapupMUUIECKUe, TPUTOHOMETPUUYECKHE
YPaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMHU:




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 pasperieHus
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 3a71a4u
Pe3yIIbTaTHI, KPUTHICCKH
OLICHUBATh WX JOCTOBEPHOCTbD,
MPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCIIOBHUSX;

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

- YMETh WHTETPUPOBATH 3HAHUS
u3 pa3HBIX MPEIMETHBIX
obacTe;

- BBIJIBUTAThH

MIPpUYINHHO-
CBs3H n

HOBBIC nacu,

(dbyHKIMS, HETpepBhIBHAS (YHKIIHS,
MIPOU3BOJIHAS, TIEPBOOOpA3HAS,
OTpeieNICHHBI HHTErPall; YMETh
HAXOJUTh MPOU3BOHBIC FIIEMEHTAPHBIX
(GyHKIUH, UCTIONB3Ys CIIPaBOYHbBIE
MaTepHalIbl; UCCIEA0BATh B MPOCTEHIITNX
ciny4dasx (yHKIIUU HA MOHOTOHHOCTb,
HaXOJWUTh HAUOOJBIINE U HANMEHBIIINE
3Ha4YeHHS QYHKIIUN; 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 ONEPUPOBATH MOHATHIMH:
panroHanbHast PyHKIMS, TOKa3aTeIbHAS
GbyHKIMA, cTeneHHast QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETPHUYECKHE (DYHKIHH,
oOparHble PYHKIINH; YMEHHE CTPOUTH
rpaduKu U3y4eHHBIX QYHKIIHH,
UCIIOJIb30BaTh IpaUKu IpU U3yYEeHUU
MIPOLIECCOB M 3aBUCHUMOCTEN, IIPU
peleHnH 3aa49 U3 APYrux yIeOHBIX
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, CTOUMOCTh TOBapOB U YCIYT,
HAJIOTH, 33/1a4H 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, MeIana,
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; MPECTABIATD
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 CITy4aifHOIO 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
CllyyaiiHBIMU BEJIMUMHAMM; 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, IMINHAPa, 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 BPALIEHUS, X CEUCHUS OT
PYKH, C TOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE paclo3HaBaTb CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE paclio3HaBaTh
MIPABUIILHBIE MHOTOTPAHHUKH;




- YMETb ONEPUPOBATH MOHATHIMHU:
JIBI>KEHUE B IIPOCTPAHCTBE, MTOA0OHbIE
(Gurypsl B IpoCTpaHCTBE; UCIIOIb30BATh
OTHOILIEHHUE IIJIOMAAeH TOBEPXHOCTEN U
00bEeMOB MOAOOHBIX (PUTYD MPU PEIICHUH
3azay;

- YMETb BBIYUCIATH T€OMETPUYECKHE
BEJIMYUHBI (JJIMHA, YTOJI, TUIONIA/Ib,
00beM, TII0IIAIh TTOBEPXHOCTH),
UCTOJB3Ys U3yYeHHBIE (POPMYITBI U
METO/IbI;

- YMETb OIIEPUPOBATH MOHATUIMHU:
OpSMOYTOJIbHAs cCCTeMa KOOPMHAT,
KOOpAMHATHI TOYKHU, BEKTOP, KOOPINHATHI
BEKTOpa, CKAJSIPHOE IPOU3BEICHUE, YTOJI
MEX]ly BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIIO;
HaXOJMUTh C HOMOIIbIO U3YUYEHHBIX
(bopMys1 KOOPAMHATHI CEPEAUHBI OTPE3Ka,
paccTosiHue MEXy IBYMSI TOUKaMU;

- YMETb BBIOUPATh MOAXOIAIINN
U3YYEHHBIN METO/ JUIs pellIeHus 3aJauH,
pacrio3HaBaTh MaTeMaTHUECKUE (PAKTHI U
MaTeMaTHYeCKHE MOJIETN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
YMEHHE MPUBOJIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHM POCCUICKON
Y MUPOBOU MAaTeMaTU4ECKON 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 MHAYKLINU; TPOBOAUTH
JI0Ka3aTENbHBIE PACCYXKACHUS IPU
pEILIeHNH 3a1a4, OLIEHUBATh JOTHYECKYIO
MIPaBWIBHOCTb PacCyKICHMUI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
MHO>KECTBO, TIOAMHOXECTBO, OTIEpaLui
HaJl MHOXXECTBaMH; YMEHUE
HCII0JIb30BATh TEOPETHKO-
MHO>KE€CTBEHHBIH armnapar /it OUCaHUs
pEeaJIbHBIX MTPOLIECCOB U ABJICHUH IIpU
pelleHNH 3a1a4, B TOM YHCIIE U3 IPYTUX
y4eOHBIX TPEAMETOB;

- YMETb ONIEPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Tpad, nepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 3ajaBaTh U
OIMCBIBATH Tpadbl pa3IMIHBIMU




croco0aMu; UCTIOIB30BaTh rpadbl Mpu
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:
HaTYypaJbHOE 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 3aaad;
3HAaKOMCTBO C Pa3JInYHbIMU
NO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHHUS;
- YMETb CBOOOIHO OIEPUPOBATH
HOHSATHSIMH: CTETICHb C LIEJIBIM
HoKa3aresieM, KOpeHb HaTypajabHON
CTETIEHH, CTETICHb C PaIllHOHAIEHBIM
HoKa3areseM, CTENeHb ¢
JEHCTBUTENBHBIM (BEILIECTBEHHBIM )
roKaszaresieMm, Jorapudm 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, pallHOHAIILHBIE,
uppalroHalbHbIE, IOKa3aTeNbHBIE,
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; MPUMEHSITh YPaBHEHHS,
HEpaBEHCTBA, 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 1eJTbIM




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

YMEHHUE UCTIONB30BaTh rpaduku GyHKIUI
JUI U3yYECHUSI 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,
OTPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTH (DYHKITHH, SIKCTPEMYM
(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 IJIOCKOCTH MHOYKECTBA
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 Kak
CpelcTBa B3aUMOJICVCTBHUS
MEXIy JIOAbMU M TO3HAHUSA
MHPA;

- OCO3HaHUE LEHHOCTU Hay4YHOU
ACATCIIbHOCTH, T'OTOBHOCTbH

OCYILLECTBJIATh IPOEKTHYHO U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh UHAUBUIYAIbHO U
B rpymie.

OBnageHue  yHUBEpPCAIbHBIMU
y4eOHBIMU  TMO3HABATEIHHBIMHU
JIEHCTBUSIMU

B) paboTa ¢ uHpopmaluei:

- 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
pa3IMyYHbBIX QopMmaTax ¢ y4eToM

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
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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
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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  JAYHOCTH M oOliecTBa
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(IUKTHL;

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

W3BJIEKATD, UHTEPIPETUPOBATH
nHpopmanuo, MIPEICTABIECHHYIO B
Tabluuax, Ha JAuarpaMMax, rpadukax,
OTPaKaroLLYIO CBOWMCTBA  PEaJbHBIX
IPOLECCOB M SIBJICHWI; TPEACTABIATH
MHOPMALIMIO C TIOMOIIBIO TAOMUI[ U
Jarpamm; HCCleoBaTh CTaTUCTUYECKUE
JaHHBIC, B TOM 4YHCJIC C IPUMCHCHUCM
rpadUyecKux METOJIOB U DJIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATh MOHATUSIMU: TOUKA,
npsiMasi,  IUIOCKOCTh,  IIPOCTPAHCTBO,
JIBYTPaHHBIA Yo, CKpeIIUBaroIIuecs
npsiMbIe, MapajuieIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSIMBIX u
IJIOCKOCTEH, YroJl MEKy IIPSIMBIMH, YTOJI
MEXIYy TpSIMOH M TUIOCKOCTBIO, YIrOJ
MCKAY IINIOCKOCTSAMHU, PACCTOSAHUC OT
TOUYKH JI0 TIOCKOCTH, PACCTOSIHHE MEXKIY
PSIMBIMH, paccrosinue MEXIY
IUIOCKOCTSIMU;

- YMEThb HCIIOJB30BaTh IIPU PELICHUU
3alad  M3y4yeHHbIe (aKThl M TEOPEMBbI
IIaHUMETPHUH, YMCHUEC OLCHHUBATH
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 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

00yJaroIUMuCs
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 IIPOU3BEACHUE, YOI
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 MaTEMATUYECKOW HAYKH.
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MMOBEIEHUS

CTaBHUTb oeiun u CTPOUTH
KHU3HCHHBIC ITJIAHBbI,

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

KOHCTUTYIIUOHHBIX  TIpaB M
o0s13aHHOCTEH, yBa)K€HUE
3aKOHA U MPABOIOPSAKA;

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

- TOTOBHOCTh IIPOTHUBOCTOSITH

UJICOJIOTHH IKCTPEMHU3MA,
HaIlMOHAM3Ma,  KceHodoouu,
JAUCKPUMUHALIIH o
COIIMaJIbHBIM, PCIUTNO3HBIM,
PacoBbIM, HALMOHATbHBIM
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 GOPMYIBI TIPU
pELleHNH 3aj]la4; OLIEHUBATh BEPOSITHOCTU
pEaIbHBIX  COOBITHI; 3HAKOMCTBO CO
CllyyallHBIMM  BEJIMYMHAMM;  yMEHHE
MPUBOAMTH MPUMEPHI IPOSIBIICHUS 3aKOHA
OONBIIMX 4YHCeI B  TPUPOAHBIX H
OOLIECTBEHHBIX SIBICHUAX

18




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
y4eOHOTO COTPYAHHMYECTBA C
[e1arOrMYecKUMH pabOTHUKAMU
U CBEPCTHUKAMH, K y4acTHUIO B
MOCTPOCHUM  MHJMBHyadbHON
o0pa30BaTeIbHON TPaeKTOPUH;

- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHON
¥ COITMATBbHOM JEeITEIbHOCTH

OK 07 CopgeiicTBOBaTh
COXPaHEHHIO
OKpY>KaroIlen cpebl,
pecypcocOepexeHuIo,
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 MOCJIE/ICTBUS
NPEINPUHUMAEMBIX  JIEUCTBUU,
MpeA0TBpaALATh UX;

- paclIupUTh OTIBIT
JEATEIIBHOCTH ~ DKOJIOTMYECKOU
HAMpaBJIE€HHOCTH;

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

- OCYILIECTBIISATh
LeJICHAPaBJIECHHbBIN TIOUCK
NepeHoca CpeJcTB U CIoCcOO0B
NecTBUs B MPOoeCcCHOHATbHYIO

cpeny;

- YMeTh TICPEHOCUTHh 3HAHHS B
MO3HABATCIBbHYIO u
MPaKTUYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

- nOpeiajiaraTb HOBBIC ITPOCKTHI,

- ymerTh
byHKIHS,

OIIEpUPOBATh  IOHATUAMU:
HempepeiBHAasT  (QyHKIHS,
MIPOU3BOTHAS, nepBooOpa3Hasi,
oTpeieNIeHHBIH WHTETpal; YMETh
HaxOoJuTb MPOU3BOJHBLIC 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 HAWNMEHbBIINE 3HAYCHHUS,

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

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

- yYMeThb BBIYHCISATH T'€OMETPUYECKHE
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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 COOTBETCTBHUE

pEe3yIbTATOB IEJISIM

BEIMOIHATD Fpa(bI/I‘lCCKI/Ie pa6OTI)I 10 COCTAaBJICHHUIO KapTOFpa(l)I/I'-IeCKI/IX MaTepuajioB

K 1.3

K 1.4 BEITTOTHATH KagacTPOBBIE CHEMKHU M KaJlaCTPOBbIE PabOTHI IO (JOPMHUPOBAHUIO
' 3eMENbHBIX YYaCTKOB

K 1.6 [TpuMeHsITh anmapaTHO — IPOTrpaMMHBIE CPEJCTBA TSl PACUETOB U COCTABIICHHUS
' TonorpaduIecKux, MeXeBbIX IUIAHOB

K 2.2 BpINOJHATH TPaJJOCTPOUTENIBHYIO OLIEHKY TEPPUTOPUH MTOCEIEHUS

K 2.3 CoOCTaBIATh TEXHUYECKUH TUIaH 00BEKTOB KallUTaJIbHOTO CTPOUTEIIHCTBA C
' [PUMEHEHHEM aIllapaTHO — IIPOrPAMMHBIX CPE/ICTB

K 3.2 OcymIecTBIATh JOKYMEHTALMOHHOE COIIPOBOXKICHHE B Chepe KaacTpoOBOro ydyera U
’ rOCY/IapCTBEHHOM PErHCTpaliy MpaB HAa 00BEKTHI HEABHKUMOCTH

K 3.4 Ocy1ecTBisATs cOOp, CHCTEMATH3AINIO M HAaKOTUIeHHe HH(popMannu, HeoOX0IuMon
' IS OTIpeIeNIeHNsT KaIaCTPOBOM CTOMMOCTH OOBEKTOB HEIBUKUMOCTH

1K 4.2 HpOBOI[I/ITB KOJIMYECTBEHHBIN M KaueCTBEHHBIN YUCT 3€MCJIb, IPUHUMATL Y4aCTUC B
' X MHBEHTapU3alluy U MOHUTOPUHTE

K 4.3 OcCyI1ecTBIATh KOHTPOJIb UCIIOIb30BAHUS M OXPaHbI 3eMENIbHBIX PECypCOB

K 4.4 Pa3pabaThIBaTh MPUPOIOOXPAHHBIE MEPOTIPHSATHS
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2. CTPYKTYPA U COJIEP)KAHUE OFBIIEOBPA3OBATEJILHOM

JUCLHATTIIMHBI

2.1 O0bem yueOHOM AMCHUIIJIMHBI M BBl Y4eOHOi 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
ConepxaHue y4eOHOro MaTepuaja U (POPMbI OPraHU3ALUU JeSITeIbLHOCTH
o0yyarommxcst

O0BéM

qyacax

Koaw1 JIP , MIIP, ITP
(opmMupoBaHHIO KOTOPBIX
€noco0CTBYeT 3/1eMeHT MPOrpaMMbl

1

2

4

Pa:me.ﬂ 1. Hoemopenue Kypca mamemamuKku OCHOGHOIU KOl

20

Tema 1.1 Lenu u 3amaun
MaTEeMAaTHKH TIpH
OCBOCHHH CHCIUATLHOCTH

1. UcTopusi pa3sBUTHS MATEMATHKH.

Ponb MaTeMaTHKH B COBpEMEHHOM MUpE. BBOJIHBIN KOHTPOJIH 3HAHUH 110
Matepuaiam OI'D

KoMmOnHpoBaHHOE 3aHATHE

Tema 1.2 PazButne
IIOHATHUA O YUCJIC

2. JleiicTBUTEIbHbIE YHCJIA

Pasputue uncen: HaTypayibHbIe, APOOHO — pAIMOHAJIBHEIC, TCHCTBUTENBHEIC,
KOMIUTEKCHBIe uucia. Jleficteus ¢ unciamu. Hammensiee obiee kpaTHOE,
HauOobIIKH 001K aeautenb. [Ipu3Haku neauMocTi. CHCTEMBI CUMCICHHMS.
KoMOuHHMpOoBaHHOE 3aHATHE

Tema 1.3 YpaBHeHus u
HepaBeHcTBa Cucrema
YpaBHEHUH 1 HEPABEHCTB

3. JluneiiHble YpaBHeHUsI
AJNTOpUTM pelIeHns TMHEHHOTO ypaBHEHUs. PellieHne TMHENHBIX YpaBHEHUN
KoMmOuaHMpOoBaHHOE 3aHsTHE

4. KpagpaTHble YpaBHEHHUs

Henonxoe u monHoe KBajipaTHOE ypaBHEHHE. AJITOPUTM PELIEHHS KBaJAPaTHOIO
ypaBHeHus. Teopema Buera. Penienue kBagpaTHbIX ypaBHEHUI
KoMOuHMpoBaHHOE 3aHATHE

5. MeToa uHTEpBaJIOB

[lonstue HepaBeHcTBA. KBaspaTHOE HepaBeHCTBO. MeTo 1 MHTEpBAIOB. Pemenue
HEPaBEHCTB METOJOM WHTEPBAJIOB.

KoMOuaMpOBaHHOE 3aHATHE

6.@opmyast Kpamepa.

OmpenenuTenb BTOPOTO U TPETHETO TOpsaKa. Permenne cucteM THHEHHBIX
ypaBHEHUI

KoMmOvHpOoBaHHOE 3aHITHE

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

OK 1-7
1K 1.3,1.4,16, 2.2,2.3,3.2, 3.4,
42, 43,44
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Tema 1.4* [IpouieHTHBIC
OTHOLICHUS

8. Ipouent (IlpodeccuoHaTBLHO — OPUEHTHPOBAHHOE CO/IEP:KAHNE)
Pemenue 3anau Ha npoLEHTHI 110 cenHanbHOCTH. PacueT croumocT 6eH3HHa.
[IpakTnueckoe 3ansaTre

9. Caoxnsie npouentsl (IIpodeccnoHalbLHO — OPpUEHTHPOBAHHOE
co/iep:KaHue)

Pemenue 3aga4 Ha IPOLIEHTHI MO CHEUATIEHOCTH

IIpakTryeckoe 3aHsATHE

Tema 1.6
BxopaHol KOHTpOIIBL

10. KouTpoJbhas padora

Craaua TeopeTH4ecKoro MaTeprana U KOHTPOJIbHAsl paboTa Mo paseny: pelieHue
MNPOCTEUIINX YPaBHEHUN U HEPABEHCTB, CUCTEMbI YPaBHEHUI HEPAaBEHCTB, 3a/1a4a
Ha OPOLCHTEL.

Pasnen 2. Komnaexcnwle uucaa

Tema 2.1.
KoMmuiekcHble yncia U ux
MIpUMEHEHHUE

11. Aaredpanveckas ¢gopmMa KOMIJIEKCHOTO YHCJIA

HeiicTBust Haj ynciaMu B anrebpandeckoit popme. Pemenne kBaapaTHbIX
YpaBHEHUH.

KoMmOuaHMpOBaHHOE 3aHsTHE

12. Tpuronomerpuyeckasi popmMa KOMIIEKCHOTO YHCJIA

Mopnynb, apryMeHT KOMIUIEKCHOTO Yucia. [lepeBo/ B TPUrOHOMETPHYIECKYIO
dopmy. [lelicTBHS HaJ YHCIaMU B TPUTOHOMETPHUYECKOH (hopme
KoMOuHMpoBaHHOE 3aHATHE

13. JleiicTBuS HaX KOMILUIEKCHBIMH YHCJIaMHA

YMHOKEHUE, JIeJICHUE, BO3BEJCHUE B CTCIICHb, N3BJICUCHUE apUPMETHUECKOTO
KOPHSIL.

KoMmOuHMpOBaHHOE 3aHATHE

14. Pemenue 3agau (IlpodeccnoHaIbHO — OpMEHTHPOBAHHOE
colep:kaHue)

[IprMeHeHne KOMIIIEKCHBIX YUCEN B 3NeKTpoTexHuKe. Dopmyia Diinepa.

[IpakTHKo — OpHEeHTHPOBAHHBIE 337a91 C KOMIUIEKCHBIMH YHCIIaMHU.

[lokazarenbHast popMa KOMIUIEKCHOTO yucia. Yucio e

KombOuamnpoBanHoe 3aHsTHE

OK 1-7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
42, 43,44

Paznen 3. Kopuu, cmenenu u cmenennasa pynkuyus

18

Tewma 3.1. CBoiicTBa
CTEIIEHH C PalOHATHHBIM

15. CreneHb ¢ paliMOHAJIBLHBIM NOKAa3aTeJIeM U ee CBOHCTBA
Omnpenenenue CTerneH: ¢ HaTypalbHBIM, HYJIEBBIM, IPOOHO — PAlHOHAILHBIM

OK1-7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
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U ICHCTBUTCIBHBIM
II0Ka3aTciIeM

nokasateneM. CBoiicTBa cTeneHu. Perienre npuMepoB Ha BHIYUCICHUE CTEIICHU C
MIPIMEHEHNEM CBOMCTB PelreHue nmpuMepoB Ha BEIYUCIICHUE CTEIIEHU
[IpakTuueckoe 3ansTHe

16. KopeHb n — 0ii CTeneHH U €ro CBOHCTBA

JeticTBus ¢ KOpHAMU. Penrenne mpuMepoB Ha BEIYHCIICHHE apUPMETHICCKOTO
KOpHs1. BeIuncieHus Ha MUKPOKaIbKYJISITOPE.

IIpakTryeckoe 3aHsATHE

17. Crenensn c aeiictBuTeabHBbIM Moka3zateseM (Ilpodeccuonannbno —
OPUEHTHPOBAHHOE COIePKAHME)

Omnpenenenue CTeeHN ¢ JICHCTBUTENHLHBIM MTOKa3aTeeM. BbIurcieHre CTerneHu ¢

MPUMEHEHUEM CBOWCTB CTEIICHH. 3a/1a4yH IO CIICIUAIIbHOCTH

[IpakTHyeckoe 3aHsATHE

Tema 3.2.Crenennas
¢dyHKuus 1 e€ cBoiicTBa

18. Omnpenenenue pyHKuuM, cBoiicTBa GPyHKINHU

Onpenenenne Gpynknuu. O01acTh onpeaeacHus U 3HaueHud. CrocoObl 3a1aHusl.
YeTHOCTh U HEUETHOCTD. IleproguuHOCcTh. MOHOTOHHOCTD U 3KCTPEMYM.
Acumnrorsl. [lepecedenue ¢ ocsimu koopanHat. @yHKIMSA OOIBIIE M MEHBIIE
Hons. HanmcaThb cBoiicTBa rpaduka GyHKINU.

KoMOuaHMpOBaHHOE 3aHATHE

19. Crenennas pyHKuus

[ToBTOPHUTH U OOOOIIMTE CTENICHHYIO PYHKIIHIO JUISl HATYPaJIbHOTO,
OTPHIIATEILHOTO, APOOHO — PAITHOHATLHOTO U JCHCTBUTEIILHOTO TIOKA3aTENs.
KoMOuHMpoBaHHOE 3aHATHE

20. IToctpoenue rpadguka GpyHKIIUH

Tabmuna casuros rpaduka GyHKIHUA (BAOIB Oceil kKoopAuHAT). CXeMaTHIeCKOe
MOCTPOCHHUE TpaduKa CTeIIEHHON (YHKITHH

[pakTHveckoe 3aHATHE

Tema 3.3. Pemenne
WpparMoHaIbHBIX
ypaBHEHUI

21. JApoOHo — pauoHaNbHbIEe YPABHEHUS

[ToBTOPHUTH U OOOOIIMTE MaTEPHAI 10 PEIICHUIO APOOHO — paI[MOHATBHBIX
ypaBHeHU#. O0JIacTh TOMYCTUMBIX pelieHui ypaBHeHUs. CriocoOb! perieHus
YpPaBHEHUI: pa3lioKEHWE Ha MHOXKUTEIIH, MTOJICTAHOBKA. PelieHre ypaBHeHU
KoMOuaHMpoBaHHOE 3aHATHE

22. HppannonanbHbie ypaBHeHUS
[ToBTOPHUTH U O0OOIIMTE MaTEPHAI 10 PEIICHUIO UPPAIMOHAILHBIX YPaBHEHUH.

42, 43,44
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Ob6nacTte 1oMycTUMBIX peuieHni ypaBHeHus. [lofcTaHoBKa B HppalMOHATBHBIX
ypaBHeHUsIX. PellieHne ypaBHEHUI.
KomOunupoBanHoe 3aHATHE

23. Kontpoannas paéora

Cnmava TeopeTHUeCcKOro MaTepraia M KOHTPOJIbHAS padoTa pas/eiy: BEYHCICHHEe
CTeTIeHH, TOCTpOeHHE rpaduka (yHKINH, pelieHrne TPOOHO — PalMOHATBHOTO U
UPPALMOHATBHOTO YPAaBHEHHS.

Pa:me.ﬂ 4. Iloxazamenvnasn ¢yHKl(u}l. Ilokazamenvhule YDaeHeHuA U Hepasencmaea

18

Tewma 4.1 Iloka3zareapHas
¢byHKuus u e€ cBoiicTBa

24. Tloka3zateiabHasi GyHKIMSA

Omnpenenenne mokazarenbHON GyHknnu. CBoiicTBa HyHKINH. CXeMaTHIECKOe
nocrpoeHue rpadukoB QyHKINH.

KomOuHMpoBaHHBIN ypoK

25. Iloctpoenue rpagukon
[TocTpoeHue rpadKoB MOKa3aTeIbHON QyHKIIUU
[IpakTHueckoe 3ansTue

Tema 4.2
Pemienue nokaszarenbHbIX
YpaBHEHUH U HEPABEHCTB

26. Iloka3zaTeiabHble YPABHEHUS
Pemenue mpocTeifiero nokazareiabHOro ypaBHeHusa. Kopens ypaBHeHHUS.
KoMmOuaHMpOoBaHHOE 3aHsTHE

27. Pemenue ypaBHeHHit

Crioco6bl perieHust: pa3aoKeHne Ha MHOKUATENH, MOJCTAHOBKA,
norapu@MupoBaHue. PenieHne ypaBHEHNH ¢ IPUMEHEHUEM MHUKPOKAIBKYIATOPA
KoMOuHMpoBaHHOE 3aHATHE

28. Iloka3zaTteqbHbIe HEPaBEHCTBA

IToBTOpUTH rpaduik MokazarenbHON HyHKIMHU. JI0Ka3aTh MPABUIIO PEIICHHS
MOKAa3aTeIbHOTO HEpaBeHCTBA Ha Tpaduke QyHKIINH.

KoMOuHMpOBaHHOE 3aHATHE

29. PemeHue moka3aTeJbHbIX HEPABEHCTB
Pemenne nmoka3aTteabHBIX HEPABCHCTB
KomOunupoBanHoe 3aHATHE

Tema 4.2
Cucrema nokazaTelabHbIX
YpaBHEHUI U HEPABEHCTB

30. Pemenmne cucteMm ypaBHeHHId
Pemenne cucteM ¢ moka3aTeJIbHLIMU YpaBHCHUAMU
KomOunupoBanHoe 3aHaTue

31. Pemenune cucteM ypaBHeHUIl U HEPABEHCTB

OK1-57
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Pemenue cuctem ypaBHEHUN U HEPABEHCTB
IIpakTryeckoe 3aHsATHE

32. Kontpoannas paéora 2
Craaua TeopeTH4ecKoro MaTepraia U KOHTPOJIbHAsl paboTa pasJielly: MOCTPOUTh
rpaduk moka3aTespHO (QYHKINH, PEIINTh TOKa3aTeIbHOE YPaBHEHHE U
HEPaBEHCTBO, PELINTH CHCTEMY YpaBHEHUH
Pasnen 5. Jlocapugpm u nocapugpmuueckan gpynxkyusa. Jlocapugpmuueckue ypagnenus u nepageHcmea 30
Tema 5.1 33. JlorapugmMu4ecKoe TOKIeCTBO 2 OK1-57
Jlorapudm, ero BUIbI 1 Onpenenenue gorapudma U JorapupMUUECKOTO TOXKIECTBA. Pelenue mpumMepoB MK13,14,16, 2.2,2.3,3.2,34,
CBOICTBa Ha BBEIYHCIICHUE Jorapudma u ToxaecTBa. Buapl oraprdmos. 42, 43,44
KoMOuHHMpOoBaHHOE 3aHATHE
34. CaoiicTBa Jiorapu¢mosB 2
Pemenne mpumMepoB Ha BBIYMCICHHUE JIOTapr(Ma ¢ HCIOIb30BaHUEM CBOMCTB
sorapudma.
KoMmOuaMpOoBaHHOE 3aHsTHE
35. dopmyna nepexoaa K Jorapudpmy ¢ IpyruM oCHOBaHHEM 2
[NonsiTHe norapuMuUpoBaHrsl U MOTCHIMPOBAHUS alNTeOpandecKuX BBIPAKCHUH.
Jokazats popmyy mepexona. PaboTa Ha MUKPOKaIBKYISTOPE. YMETh BHIYHCIUTD
CTEIEHB, JOTapu(M C JIOOBIM OCHOBAHHEM U C JIFOOBIM ITOKa3aTelieM
KoMOuHMpoBaHHOE 3aHATHE
Tema 5.2 36. Jlorapudmuyeckas GyHKIus 2
Jlorapudmuyeckas Onpenenenue norapudmuueckoit pynkuuu. CpoiictBa pynkiun. OOpaTHbIe
(dyHKIMS 1 e€ CBOWCTBA ¢dyskipn., CxeMaTHYeCKOe oCTpoeHUe rpaduKoB (HyHKITUH.
KomOuHMpoBaHHOE 3aHATHE
37. MocTpoenne rpadukos 2
[Moctpoenue rpadukos norapuhMudeckoi GyHKIIHA
[pakTH4eckoe 3aHATHE
38. Jlorapudmuyeckue ypaBHeHHs 2
Tema 5.3 [ToBTOpUTH Tpaduk orapuMIUYecKoi HYHKIMHU, PEIICHHE TPOCTEHIIIero
Jlorapu¢pmudeckne sorapudmuyeckoro ypasuenus. Kopenb ypaBHEHUsI.
YpaBHCHHUS M HCPABCHCTBA | KoMOMHMPOBAHHOE 3aHITHE
39. Pemenne jiorapupmMuyecKux ypaBHeHHI. 2

Crioco0bI pereHust: pa3aoKeHne Ha MHOKUATENH, TOJCTAaHOBKA,
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nmorapumupoBanue. PemieHre ypaBHeHUi.
KoMmOnHIpOoBaHHOE 3aHATHE

40. Jlorapudmuyeckue HepaBeHCTBa

[ToBTopuTs rpaduk norapudmudeckoit Gynkuuu. JlokazaTs NpaBuio pelieHus
morapu()MUIecKoro HepaBeHCTBa Ha rpaduke GyHKImn. Permenne
JorapuQMHUIECKUX HEPABEHCTB

KoMmOnHIpoBaHHOE 3aHATHE

41. PemeHue JorapupMuyecKuX HePaBeHCTB
Pemenue norapupMuieckux HEpPaBEHCTB
KoMmOnHIpoBaHHOE 3aHATHE

Tema 5.4 Cucrema
JlorapuMHUIECKUX
YpaBHEHUI

42. Cucrema jgorapupMuiecKux ypaBHeHU
Pemrenue cucrem ¢ norapu)MUUECKUMH  YpaBHEHUSIMU
KoMmOuaHMpOBaHHOE 3aHsTHE

43. Pemenue cucteM ypaBHeHHId
Pemenne cucrem ¢ morapu)MHUIeCKUMU ypaBHEHHAMH
KoMmOuaHMpOBaHHOE 3aHsTHE

Tema 5.5%*
IMpumeHenue gorapudmMos

44. Jlorapudmuueckas cnupaib. (IIpodeccuoHalLHO — OpUEHTHPOBAHHOE
colep:kaHue)

MatemaTnyeckoe CBOMCTBO CITUPATIN

KoMOuHMpoBaHHOE 3aHATHE

45. Pemenue 3axau. (IIpodeccnoHaILHO — OPHEHTHPOBAHHOE COJIEPKAHUE)
Penrenue 3a1au mo crienanbHOCTH ¢ IPUMEHEHUEM Jiorapudma,
JorapuQMHUIEcKOil 1 IoKazaTenbHON QyHKIMHU, Torapu@MUIECKUX YpaBHEHUH
[IpakTHueckoe 3ansaTHE

Tewma 5.6
Perenue 3agau:
sorapudm,
siorapuMuyecKas
GbyHKIHS

46. PemeHue 3a1a4
Pemenne npuMepos o teme u3 Matepuanos EI'D
[IpakTuueckoe 3aHsATHE

47. KoutpoabHas padora

Craaua TeopeTH4ecKkoro MaTepuaia 1 KOHTPOJIbHAs padoTa pa3/ieny: BEIYUCIUTD
Jorapu@m, IPUMEHUTH JOrapru(GMUIEcKOoe TOKIECTBO, TOCTPOUTH TpaduK
norapu@MuiIeckoil QyHKIIMHN, PEIUTh JIoTapu(hMUIECKOe YpaBHEHHE U
HEPaBEHCTBO, PEIIUTH CUCTEMY.

Paznea 6. Ocnoeut

mpuzonomempuu. Tpuzonomempuueckue gpynkyuu. Tpuzonomempuueckue

40
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YpaeéHeHUusA u HepaeeHcmea

Tema 6.1
OcHoBHbIE QOpMYIIBI

48. Onpenesienne TPUrOHOMETPHUUECKHX (PYHKIIHIA
Tpuronomerpuueckuii Kpyr. OnpeneneHue TpUroHoMeTpuIecKoil (QyHKINH.

TPUTOHOMETPUH [TpakTHdeckas padoTa ¢ Kpyrom. Mamepenns yria. 3HaKH TPUTOHOMETPUIECKOM
¢bynkmy. OCHOBHBIE TPHTOHOMETPHUYECKHE TOXKIECTBA. YETHOCTD M HEUETHOCTD
TPUTOHOMETPUUCCKUX (DYHKIIHMI
IIpakTryeckoe 3aHsATHE
49. TpuroHomerpuveckasi GyHKIHSI CyMMBbI H Pa3HOCTH ABYX YIJIOB
®opmyItel TPUBEICHUS, TIEPUOJMIHOCTH TPUTOHOMETPHUECKHUX (DYHKITHH,
JOTIOJTHUTENILHBIA YT OJI, TPUTOHOMETpHYeCKre (DYHKIIMH CyMMBI ¥ Pa3HOCTH JABYX
YIJI0B
KoMmOuaHMpOBaHHOE 3aHsTHE
50. ®opmyJibl IBOHHOIO M MOJOBHHHOIO yIja
OtpaboTath Ha mpuMepax (HOpMyIIbl IBOWHOTO U IMTOJIOBUHHOTO yIJIa
KoMOuaHMpOBaHHOE 3aHsTHE
51. ®opmyJIbl CJI0KEHUST TPUTOHOMETPHYECKHX (yHKIMIA
OtpaboTath Ha MpUMepax Mpeodpa3oBaHNUe CYMMBI TPUTOHOMETPHUYECKUX
($yHKUMH B TpoM3BeIeHIE U HA00OPOT.
KomOuHMpoBaHHOE 3aHATHE
Tema 6.2 52. TpuroHomerpuyeckue GpyHKIHA
Tpuronomerpuueckre I'paduky TpuroHOMETpHUECKUX QYHKIMHA U UX CBOMCTBA

(dhyHKIMH, UX TpadUKA U
cBoiicTBa. OOparHas
TPUTOHOMETPUYECKAs
GbyHKIHS

KOMGI/IHI/IpOBaHHoe 3aHATHUC

53. Mocrpoenne rpapukoB GpyHKIMiA

Tabnuna caeuros rpaduka GyHKIHH (CKATHE U pacTsHKeHHe Tpaduka B0 OCei
KoopauHat). CXxeMaTuuecKoe MOCTPOSHHE rpaika TPUTOHOMETPUIECKON
GyHKIIH

KomOuHMpoBaHHOE 3aHATHE

54. Moctpoenne rpadpukoB GpyHKIMii
CxeMaTHuecKoe mocTpoeHue rpaduka TpUuroHoMeTpruueckol GpyHKImMn
[IpakTuueckoe 3aHsATHE

55. Oo6parHas TpuroHoMeTpuYecKasi (GpyHKIHUs.
Ormpenenenue oOpaTHBIX TPUTOHOMETpUYECKUX (QyHKIMA. Brrancnenne Ha
MUKpOKaNbKysitope. ['padukn 00OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIINH.

OK1-7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
42, 43,44
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KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.3
Tpuronomerpuveckue

YPaBHCHUA U HECPABCHCTBA.

Cucrema ypaBHEHUH.

56. IIpocreiimne TPUrOHOMETPHYECKHE YPABHEHHSI

BriBectu popmMyiisl 00ILIETO pelIeHNsT TPOCTEHIITNX TPUTOHOMETPUIECKUX
YpaBHEHUH.

KoMmOnHIpoBaHHOE 3aHATHE

57. PemeHue ypaBHeHH
OTpaboTaTh HABBIKOB PEIEHUS IIPOCTEHIIMX TPUTOHOMETPHIECKUX YPABHEHHH.
KoMOuHHPOBaHHOE 3aHSITHE

58. TpuroHomerpuyecKkue ypaBHeHHUsI

VpaBHEHUsI, CBOISIINECS K KBaIpAaTHOMY ypaBHEHHIO. CIIOCOOBI pelIeH s
pasjioKeHNe HA MHOXKHUTEIIH, [IO/ICTAHOBKA.

KoMmOuaHMpOoBaHHOE 3aHsTHE

59. TpuroHomerpuyecKkue ypaBHeHHUsI

OIHOPOIHBIE YpaBHEHHS IEPBOTO U BTOPOTO MOPSI/IKA, HEOTHOPOIHBIE
YPaBHEHHUSL.

KoMOuHMpoBaHHOE 3aHATHE

60. Pemrenue ypaBHeHuit

Pelienyie TPUrOHOMETPUYECKUX YPABHEHHMI ¢ TIPUMEHEHUEM (POPMYIT
TPUTOHOMETPHH

[TpakTHYeCKOE 3aHATHE

61. TpuroHomerpuyecKkoe HePaBEHCTBO

Pemienue TpuroHOMETPHUUYECKOTO HEPABEHCTBA C IPUMEHEHUEM
TPUTOHOMETPUYECKOTO KPyTa ¥ ¢ IpUMEHEHHEM Tpa(uKoB TPUTOHOMETPUIECKUX
¢ynkuuii. Pemenne HepaBeHcTB u3 Matepuanos EI'D.

KomOunupoBanHoe 3aHATHE

62. Cucrema TPHrOHOMETPHYECKHX YPABHEHHI
Pewenue cucrem
KoMmOnHpOoBaHHOE 3aHITHE

Tema 6.4%*
Onucanue
MIPOU3BOICTBECHHBIX
MPOLIECCOB

63. Pemenne 3ana4. (IlpodeccHOHATBLHO — OPHEHTHPOBAHHOE COEPKAHNIE)
Pemienue 3ana4 no cnequanbHOCTU C IPUMEHEHUEM TPUTOHOMETPUU
KoMOnHpOoBaHHOE 3aHITHE

64. IIpou3BoACTBEHHbIE MPOLECCHI.
(IIpodeccHOHATBLHO — OPHEHTHPOBAHHOE COJIEP:KAHUE)
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Onucanne MpPOU3BOICTBEHHBIX MPOIIECCOB IO CIEIUAIEHOCTA C MIOMOIIIBIO
rpad)KOB TPUTOHOMETPHUECKUX (PYHKITHI
[IpakTuyeckoe 3aHsITHE

65. IIpou3BoACTBEHHDbIE MPOLECCHI.

(ITpodeccuoHaTBLHO — OPUEHTUPOBAHHOE COIEePKAHUE)

Onucanre NPOU3BOICTBEHHBIX (IKOHOMUYECKHX) IMPOIIECCOB IO CIIEIUATEHOCTU C
MTOMOMIBIO TPaQUKOB APYTUX (PyHKITHI.

[IpakTuyeckoe 3aHsITHE

Tema 6.5
Pemenne 3amau:
TPUTOHOMETPHUS

66. Pemenue 3a1a4
Pemrenne mpumepos u3 marepuaioB EI'D
[IpakTrueckoe 3aHsTHE

67. KontpoabHas pabora

Cnava TeopeTHuecKoro MaTepuasia U KOHTpOJIbHAs paboTa pas/ieiy: BbIUMCICHUE
3HAYEHUI TPUTOHOMETPUUECKUX (YHKIHUIA, JOKA3aTEIHCTBO TOKACCTB, PELICHNE
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, NOCTpOeHHUe rpaduka GyHKIMN

Paznen 7. Ypasnenus u nepasencmea

10

Tema 7.1
VYpaBHEHUS U HEPABEHCTBA
C MapaMeTpoM

68.YpaBHeHus 1 HepaBeHCTBA ¢ MOLYJIEM.

OO0mue MeToapl penieHns ypaBHeHus. Moyns. Y paBHEHHs 1 HEPaBEHCTBA C
MOJIYJIEM.

KomOunupoBanHoe 3aHATHE

69. YpaBHeHns ¢ napamerpom.

3HakoMcTBO ¢ apameTrpom. [Ipocreiire ypaBHeHHA U HEpaBEHCTBA C
napametpoM. ['paduueckuii METO pelIeHus] ypaBHEHUS! 1 HEpaBEHCTBA
KoMOuHMpoBaHHOE 3aHATHE

Tema 7.2
Pemenue 3anay 3a nepBbli
ceMecTp

70. PemieHue TeCTOBBIX 3aJaHuUii

Bompocs! k 5k3aMeHy U TeCTUPOBaHUIO, KPUTEPHUH OIICHUBAHUS, PETTIAMEHT
OK3aMCHa, HpI/IMepHBIe 3a1aHUs.

KoMOuaHMpoBaHHOE 3aHATHE

71. KontpoJsbHast padota
Pemienue npumMepHOro 3x3aMeHalMOHHOTO OMJIeTa, pa300p peLIeHus], CaMOOLIEHKA.

72. KontpoJsbHasi padoTa
Pemenne TecTOBBIX 3aaHNH 3a TIEPBBIM CEMECTP: PELIUTH IPOCTENIINE
YpaBHCHUS, BBIIIOJIHUTH HGfICTBI/IH C ZIpOGS[MI/I, BBIYHCIIUTH CTCIICHb, KOPECHb U

OK1-7
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‘ norapu@m, HaiTH 3HAYCHNUE TPUTOHOMETPUIECKON PYHKLIUH

IIpomeskyTouHasi aTTECTAINS 6
73. KoncyabTanus k 3k3amMeHy 2 OK1-7
74, Koncyabranus k 3k3amMeHy 2
75. JK3aMeH (MUCbMEHHBI) 2
2 cemecmp
Paznen 8. Koopounamot u éexmoput 12
Tema 8.1 76. BeKTOpbI HA IUIOCKOCTH H B IPOCTPAHCTBE 2 OK 23,47
BekTopsl Ha IockocTd M | OmpesienieHne BEKTOPa, PaBHbIE BEKTOPA, IPOTUBOMOJIOKHBIE, KOILTMHEAPHBIE. MK13,14,16, 2.2,2.3,3.2, 34,
B IIPOCTPAHCTBE. baszuc nHa miockoctu. Cuctema KoopauHat. [IeiicTBUS HaZ BEKTOPAMHU B 42, 43,44
Koopaunaater BEKTOPOB. KOOpJMHATAX: CIOXKEHHE, YMHOKEHHE Ha YHCII0, CKATSIPHOE TTPOU3BEICHIE, YTOI
MEX/Ty BEKTOPaMH, YCIOBHE MapaJUIeTbHOCTH U MEPIICHANKYISIPHOCTH BEKTOPOB
KoMOuHMpOoBaHHOE 3aHATHE
77. BekTopbl B MIPOCTPAHCTBE 2
Kommnanapasie BekTopsl. basuc B mpoctpancte. Cuctema koopauHat. [eicTBus
HaJl BEKTOPaMHU B KOOPAMHATAX: CIIOKEHUE, YMHOKCHUE HA YUCIIO, CKATISIPHOE U
BEKTOPHOE MPOU3BEICHUE, YTOJI MEXTy BEKTOPAMH, YCIOBHE NapalIeIbHOCTH U
NIEPIICHAUKYIISIPHOCTH BEKTOPOB
KoMOuaHMpOBaHHOE 3aHsATHE
Tema 8.2 78. YpaBHeHHe MPAMOIi HA TVIOCKOCTH 2
YpaBHEHHE IIIOCKOCTH [pupamenne aprymenTa, npupanienue ¢pyHknuu. Ooiiee ypaBHEHUE MIPSIMOIA,
YTI0BOH KO3 QUIMEHT NPSAMOiA, ypaBHEHHE MPSIMOH C YTIOBBIM
KO3 QUITUCHTOM, YTOJI MEXK]TY IPSIMBIMH, YCIIOBUE MAPAILICILHOCTH U
NEPNCHAUKYIAPHOCTU MPAMBIX
KoMOuaHMpOBaHHOE 3aHsATHE
79. YpaBHeHHE TUIOCKOCTH 2
CocraBieHue ypaBHEHHUS IIOCKOCTH. YTOI MEXKAY IJIOCKOCTSAMH. Y CJIOBUE
napajienbHOCTH TtockocTel. [lnomans Tpeyronsarka. PacctosiHue ot TOUKH 10
npsimoit. OOBEM THPaMUIEL.
KomOunupoBanHoe 3aHaTue
Tema 8.3% 80. Pemenue 3agau. (IlpodeccHoHaTbLHO — OPHEHTHPOBAHHOE COEPIKAHME) 2
IIpakTuko — IIpakTHKO — OpUEHTUPOBAHHBIE 3aJa4H 110 creuaIbHOCTU. KoopauHaTHas

31



OpUEHTHUPOBAHHBIC 3a/1a4U
Ha KOOpJMHATHOU

IJI0CKOCTh. Onpe/eNieHre M0 MHOTOYTOJIEHUKA U 00bEM Tena. EaquHuib
M3MEPEHMsI ILIOMAIN U 00hEMa. BeIunciaeHne paccTosSHUHN | IITomaei Ha

TJIOCKOCTH miockocT. KonmuectBeHHbIe pacueThl. Beruncnenne o0bEma.

IIpakTHueckoe 3aHsATHE
Tema 8.4 81. KonTpounnas paéora. 2
Pemrenue 3anau JlaH TpeyronbHUK C KOOPAUHATAMH BEPIIMH. HalTh KOOpaAUHATHI BEKTOPOB, YTOI
BekTops! 1 KOOpAUHATEI MEXy BEKTOPaMH, IJIOIIAAb TPEYroJIbHIKA, BHIIIONIHUTD JEHCTBUS HAl

BekTopamu. COCTaBUThH YpaBHEHHE CTOPOHBI TPEYTOJIbHNUKA, MEJHUAHBI, BBICOTHI.
Pasznen 9. Ilpouzeoonasn pynkuuu u eé npumenenue 40
Tewma 9.1 82.IMpenen pyHKkun 2 OK1-7
IIpenen GpyHKIUU U ApudmeTnueckas u reomeTpuueckas nporpeccus. @opMyna o6IIEro uneHa. 1K 1.3,1.4,16, 2.2,2.3,3.2,3.4,
HEIPEPBIBHOCTD. Beckoneuno yObIBaromas reomerprueckas mporpeccust. [locinenoBaTenbHOCTH. 42, 43,44
AcumnToTsl rpaduxa PexyppenTHas popmymna. Onpenenenue mnpenena QyHKIUN B TOUKe. beckoHedHO
GyHKIMH MaJasi 1 OeckoHewHO Oouibiast pynkiusa. CBoicTBa npenesioB. Beraucinenue

npenena GyHKIMN B TOUKE, IPU CTPEMIICHUH K OECKOHEYHOCTH. 3aMedaTesIbHbIe

MpEIebl.

KoMOuHHMpOoBaHHOE 3aHATHE

83. HenpepsiBHas pyHKIMS. 2

[NonsiTne HenpepriBHOM (yHKIMH. CBoicTBa HeNpepbIBHOH (QyHKIMU. Touka

paspbiBa. ACUMOTOTHI rpaduka QyHKIMH. Y paBHEHHE aCUMITOT.

KomOunupoBanHoe 3aHATHE
Tema 9.2 84. Ilpon3BonHas GpyHKIUM 2
[IpousBoanas ¢pyHKUNH, Omnpenenenue npousBogHol Gpynkuuu. [Ipasuna nuddepenunponanus. Tabnuna
paBuiIa MPOM3BOJHBIX dJIeMEeHTapHbIX QyHKuui. [Ipumepsr.
middepeHIupoBaHusI. KomOuHrpoBanHOE 3aHATHE
DU3NIECKUN CMBICT 85. Ilpon3Boanast npousBeaeHus GyHKIMIA. 2
MPOU3BOTHON (PYHKITHH. Penrenue nmpuMepoB Ha HaXOXKJCHHUE MPOU3BOTHON (QYHKIMH, TIPABHIIO

YMHOXKEHUS

[IpakTrueckoe 3aHsATHE

86. [IpouszBoaHas YacTHOTO PYHKIUIA. 2

Penrenue mpuMepoB Ha HaXOXK/ICHHE TIPOU3BOIHON (PYHKITUH, TIPABUIIO JICTICHHS

[IpakTuueckoe 3aHsATHE

87. ®dusznyeckmii cMbIC]T NPOM3BOIHOM 2
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Haxoxnenue npousBonnoit. @u3ndeckuii cMbIca Npou3BOAHON. Pemenue 3a1a4.
IIpakTryeckoe 3aHsATHE

Tema 9.3
CrnoxHast GyHKIUS U ¢é
MIPOM3BOTHAS

88. IlponzBonnast coxkHoOM GyHKIMHA

[onsTne cnoxHoii pynkuun. Teopema 0 MPOU3BOJHOHN CI0KHON (HYHKINH.
Tabmumna mpon3BOIHBIX CIOXKHBIX pyHKINH. [IpuMeps

KomOunupoBanHoe 3aHATHE

89. Briuncienue npou3BoAHON GpyHKIIUK
OTtpaboTaTh HABBIKKA HAXOXKJEHISI IPOU3BOIHOMN CIIOKHOW (DYHKITUH
[IpakTHdeckoe 3aHsTHC

Tema 9.4
Pemenue 3agau mo teme
MPOU3BOJHAST (QYHKIIUH

90. KonTpoabHasi paéora.

Haiitn nponsBoanyto GyHKIMM, puMeHsist mpaBuia auddepeHupoBanus,
TaOJUILy TPOU3BOTHBIX AIIEMEHTAPHBIX M CIIOXKHBIX QyHKIWH. PemnTh 3aqaqy Ha
(bm3rYecKuii CMBICT TIPOU3BOTHOM

Tema 9.5
I'eomerpuyeckuit cMbich
MPOU3BOAHOU

91. I'eomeTpuyeckmii cMbIC NPONU3BOIHOM

I'eomeTprdeckuit CMBICT POU3BOTHON. Y paBHEHHE KacaTeNbHOI K rpaduky
(hyHKIIMH. YTOJ HAKJIOHA KacaTelbHOU. Yron Mexay GyHkiusamu. Pemenne 3aqaq
KomOunnpoBanHoe 3aHATHE

92. Pemienme 3agau

OTtpaboTaTh HABBIKKA HAXOXKJEHHSI YTIOBOTO K03 (pHIlMeHTa, COCTaBICHHS
ypaBHEHUs KacaTeJbHOU K rpauKy.

[pakTHveckoe 3aHATHE

Tema 9.6
Uccnenopanne GyHKIUKN U
nocTpoeHue rpapuka

93. HccaenoBanue pyHKIMN.

C TOYKH 3peHHUsI TEOMETPUIECKOTO CMBICIIAa PACCMOTPETH BOPOCH] MOHOTOHHOCTH
¢byHknmy, sxcTpeMmyma. COCTaBUTh AITOPUTM PELICHUS KOXKIOTO BOMpPOCca
KoMOuHMpoBaHHOE 3aHATHE

94. HccaenoBanue GPyHKIIUH.

Bropas npoussonHas pynkunu. Touka nepernba pynxkunu. CocTaBuTh ajlropuTM
WCCIIEIOBAHMUS U MTOCTpOeHNUs rpaduka GyHKITUH.

KomOunupoBanHoe 3aHATHE

95. MocTtpoenne rpadgmka GyHKIUA
[IpoBectu monHOE MccaeaoBanre HYHKIUH U OCTPOUTH €€ rpaduK. (MHOTOUJICH)
[IpakTuueckoe 3aHsATHE

96. MocTpoenne rpagukoB GyHKIUU
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[IpoBecTu monHOE HccaenoBanue (GYHKIIUHN U TOCTPOUTH €€ rpaduk. J[podHo —
paroHanbHas QyHKITHSL.
[IpakTuyeckoe 3aHsITHE

97. MocTtpoenne rpagukoB GyHKUUH 2

ITpoBecTn momHOE HccenoBanue GYHKIMH U HOCTPOUTH €€ TpaduK.

[IpakTrdeckoe 3aHsATHE
Tema 9.7* 98. Hauboablnee u HAMMeHbIIIee 3HAYeHHe PYHKIMH 2
Haxoxnenue PaccMoTpeTs anroput™ penieHus 3agauu. Pemenue 3anay.
ONITUMAJILHOTO pe3ynbTaTa | KomOuHUpOBaHHOE 3aHATHE
C MOMOWIBIO Tpou3BOAHON | 99. Pemenne 3aga4. (IlpodeccnoHabHO — OPUEHTHPOBAHHOE COIEPIKAHUE) 2
B IMIPAKTUYCCKUX 3aadax HaXO)KI[CHI/IC HaI/I6OHI>HICFO 1 HAUMCHBIICTO 3HAUYCHUA q)yHKHI/II/I.

[IpakTHdeckoe 3aHsTHE

100. Pemenne 3aga4. (IlpodeccuonasbHo — OpMEeHTHPOBAHHOE CO/leP:KaAHME) 2

HaXO)KI[eHI/IC OINITUMAJIBHOI'O pE€3yJibTaTa B MPAKTUYCCKUX 3ajadax

[IpakTHueckoe 3aHaTHE
Tema 9.8 101. KoutpoanHas padora. 2
Pemenue 3anau no UccnenoBats u moctpouts rpaduk ¢pynkuuu. Haittn HanGonpero u
MPUMEHECHHUIO HaMMEHBIIIETr0 3HaueHMs (PyHKIUH Ha OTpE3Ke.
MPOU3BOTHOM (DyHKIMH
Paznen 10. Humezpan u eco npumeneHnue 14
Tema 10.1 102. TlepBooGpa3Hasi, HeonpeaeJeHHbIi HHTErpaJl 2 OK1-7
[TepBooGpasuas pyukuu, | Jlate onpenenenue nepBoodpasHoi. HeonpeieneHHbINH HHTETPAT B €70 1K 1.3,1.4,16, 2.2,2.3,3.2, 3.4,
HeoTpeAeTIeHHBII reoMeTpuyeckuii cMpici. CBoiicTBa HHTErpasna. Tabauia OCHOBHBIX HMHTETPaJIoB. 42, 43,44
UHTETpal HemnocpencteenHoe nHTErprpoBanue. Pemenne npumepos

KoMOuHMpoBaHHOE 3aHATHE

103. UaTerpupoBanue 2

Pemenne npumepoB. HTerpupoBanue BIpaKEHHIA, €CITH apryMEHT JTHMHEeHHas

(byHKIHSL.

[IpakTuueckoe 3aHsATHE
Tema 10.2 104. OnpeneneHHblii MHTErpaJ 2

OnpeneneHHbId HHTETPAT
U €ro BBIYHMCIICHUE

[lonsitre uHTErpanbHON CyMMBI. OTIpeeneHne ONpeIeIEeHHOT0 HHTETpaa.
CaoiicTBa onpeaenenHoro uarerpaina. ®@opmyna Hetotona — JleiiOnuma.
Brlunciienne MHTErpasioB.
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KOM6I/IHI/IpOBaHHOC 3aHATHUC

105. 'eomeTpuyeckuii u GpU3MIECKHA CMBICJ HHTErpajia 2

['eomeTpuyeckuii cMbICT OpeAeneHHOro nuTerpaia. [nomans niaockoi GUrypsl.

Brruncnenne miomanu. @U3HUECKUA CMBICI OMPEEICHHOTO HHTErpaa.

Brruucnenue myTu.

KomOunupoBanHoe 3aHATHE
Tema 10.3* 106. Pemenue 3apay. (IIpodeccnoHaibHO — OPHEHTHPOBAHHOE COAEPIKAHME) 2
[Ipumenenue unTerpana B | Pemienue 3amau Ha MpUMEHEHUE HHTETPaa AJsl BBIYMCICHUS TUIOIAAEH MIIIOCKUX
MIpaKTHKE ¢buryp

TIpakTrHueckoe 3aHATHE

107. Pemienue 3agau. (IlpodeccnonanbHO — OpMEHTHPOBAHHOE COJEPKAHUE) 2

Pemrenue 3agay Ha MpUMEHEHHUE MHTETPAlIa JJIsl BBIYUCICHUS (PHU3MUSCKUX

BEJIMYMH M IUIOIIAAEH IIIOCKUX QUryp

[IpakTrdeckoe 3aHsTHE
Tema 10.4 108. KouTpoanHas pa6ora. 2
Pewenue 3anay na Haiitu HeonpeneaeHHBI HHTErPajl, BBIYUCIUTD ONPEAEICHHBIN HHTErpall, HAUTH
HHTETPUPOBAHUE TUTOIA/b TUIOCKOH (DUTYPBI, BBIYUCIHUTE ITyTh MPOWICHHBIH MaTepHanbHOM

TOYKOH
Paszpnen 11. Ilpamwie u naockocmu 6 npocmpancmee 18
Tema 11.1* 109. Buasl niockux ¢puryp u ux miaomans (lIpodeccuonanbuo — 2 OK 1,3,4,7
['eOMETpHs Ha IIIOCKOCTH OpHEHTHPOBAHHOE COleP:KAHME) MK 13,14,16, 2.2,2.3,3.2, 34,

[IpakTUKO — OPUESHTUPOBAHHEIE 33]]a9H B KypCEe T€OMETPHH Ha MJIOCKOCTH 42, 43,44

[MpakTudeckoe 3aHsTHE
Tema 11.2 110.Ipsimble B MPOCTPaHCTBE 2
OCHOBHbIE TOHATHS [Ipenmer crepeomeTprn. AKCHOMBI cTepeoMeTpun. CleCcTBUS U3 aKCHOM.
CTEPEOMETPHH. [apannensHOCTH MPAMBIX B IpocTpaHcTBe. [leprnenaukynsp , HaKJIOHHas,
[epnennuxysip, npoekust. CBOWCTBA HAKIIOHHBIX, BBIXOISIIINX U3 OJHOM Touku. Pemenue 3agau
HaAKJIOHHAsI, TIPOEKITHSL. Ha JI0Ka3aTebCTBO

KombunnpoBanHoe 3aHsTHE

111. Pemenue 3a1a4 2

Pewenne 3a1au Ha mapauIeIbHOCTh NPSMBIX B IPOCTPAHCTBE, NEPIEHIANUKYJISP ,
HAKJIOHHYIO, [IPOEKLIUIO.
[IpakTHueckoe 3assTHe
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Tema 11.3
[TapanneasHOCTh NPSAMON
Y TUIOCKOCTH,

112. ITapanieabHOCTHh NPAMBIX M IVIOCKOCTEH
IIpusnak u Teopema o napauuieIbHOCTH OpsIMOM U TuiockoCcTH. [Tpu3Hak u
TEOPEMBI O MapajlIeIbHOCTH ITOCKocTel. Pelenne 3a1a4 Ha 10Ka3aTenbCTBO

HapaieabHOCTh KomOunupoBanHoOe 3aHATHE
TIOCKOCTEH 113.  Pemenue 3a1a4 2
3agaun Ha MapauIeIbHOCTD MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE,
NEPHIEHIUKYJIISIP, HAKJIOHHYIO, IPOSKIIHIO.
[IpakTudeckoe 3aHsTHE
Tema 11.4 114. TlepneHANKYISIPHOCTH MPSAMOIi U MVIOCKOCTH 2
[lepnenuKyISIpHOCTH [Ipu3Hak o neprneHIUKYISIPHOCTH MPSIMOM U IIJIOCKOCTH, TEOPEMA O TPEX
MPSIMOM U TIIOCKOCTH. NEePIEHIUKYISIpax.
JByrpaHHbIil yroiu. Joka3zarenbcTBO yTBEpKIeHUM. Pemenue 3agau
KomOuHMpOBaHHOE 3aHATHE
115. JIpyrpaHHblii 1 MHOTOTPAHHBI YroJ1. 2
JByrpaHHbIil yroj, TMHEUHBIN yroj, Npyu3HaK NEPIEeHIUKYISIPHBIX MIOCKOCTEM.
VYcioBue CyiiecTBOBaHUSI MHOIOIPaHHOTO yria Pemenue 3ama4 Ha
JI0Ka3aTesbeTBO. Pemenue 3anau.
KombOuHMpOBaHHOE 3aHATHE
116. Pemenue 3a1a4 2
3agaun ¢ MPUMEHEHUEM TEOPEMBI O TpeX MEePIECHIUKYIISIpax, IByrpaHHOTO yIia.
Pemenue 3agau
[MpakTudeckoe 3aHsATHE
Tema 11.5 117. KonTposbHas pa6oTa 2
Pemenue 3agay no JlokazaTh yTBEP)KICHUE, PELIUTD 3a/1a4y
CTEpEOMETPHH
Paznen 12. Mmuozozpannuku u mena epawienus. Ilnowads nogepxnocmu u 00vem zeomempuuecko2o 46
mena
Tema 12.1* 118. T'eomeTrpus Ha miaockoctu (IIpodeccnonanbHO — OpEHTHPOBAHHOE 2 OK1-7
ITpaBunbHbIC coxep:KaHue) MK 1.3,14,186, 2.2,2.3,3.2, 3.4,
MHOTOYTOJTbHHKH. [IpaBunbHbie MHOTOYTONBHUKH. CMMeTprs. CBOMCTBA MPaBMIIBHBIX 42, 43,44
Cummerpusl. MHOTOYToJbHUKOB. [omane MHOrOyronpHnKoB. CuMMeTpus B ipupoje. Llentp

BIIMCAHHON U ONMMCAHHON OKPYKHOCTH, LIEHTP TSKECTHU U T.1.
KoMOnHrpoBaHHOE 3aHITHE
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Tema 12.2

ITpusma, seMeHThI
NpU3MbL. Busl mpusm.
Inomaas MOBEpXHOCTH U
00BEM TTPU3MBI

119. Mapamnenenunen. CeyeHue MHOTOrPAaHHUKA

Omnpepesenue napamienenuIesa, ero 3IeMeHTbl, Ce4eHIEe MHOTOIPaHHHUKA.
[Moctpoenue ceuenuii. [IoBTOpUTH TEOpEMBI CTEPEOMETPHUH.
TIpakTrHueckoe 3aHATHE

120. ILromaab MOBEPXHOCTH M 00bEM MapaJLie/ienuneaa

[Tnomaas MOBEPXHOCTH M 00BEM Mapaiienenumnena, kyoa. Perenune 3amad Ha
BBIYHCIJICHHE TIJIOIIAIH TOBEPXHOCTH U 00BEMA; HAXOXKICHHUE DIIEMEHTOB
MHOTOTpaHHHKA

KoMmOuHMpOBaHHOE 3aHATHE

121. Mpusma. [lnomaab MOBEPXHOCTH U 00BEM MPU3MBI

Ornpeaenenue MpU3MBbI, JIEMEHTHI IPU3MEI, ceueHne. Buasl npusm. [Tnomans
MOBEPXHOCTH U 00BEM npu3MEl. Perrenue 3agay.

KomOuHMpOBaHHOE 3aHATHE

122. Pemenmue 3aga4
Pemenue 3anay Ha BBIYMCIICHUE IUIOMAAN IOBEPXHOCTH M 00BEMA IPU3MBI.
KoMmOuaHMpOoBaHHOE 3aHsTHE

Tema 12.3

[Tupamua, 3neMEHTHI
nupaMuabl. Buasl
nApamMuz,.

[Tnomane NOBEpXHOCTH U
00BEM ITHpaAMHUIBI.

123. Mupamupga. [lnomans MOBEPXHOCTH H 00HEM NMHPAMHUIBI.
Onpenenenne MAPaMUIbI, SIEMEHTHI TUPAMUJIBI, CEYeHIEe MHOTOTpaHHUKA. Bumpl
nupamu. [Inomans moBepxXHOCTH U 00BEM MUpaMuIbl. Pemenue 3amay
KoMOuHMpoBaHHOE 3aHATHE

124. Pewmrenmne 3agau
Pemmenue 3aa4 Ha BRIYMCICHHUE TIOIAIA TIOBEPXHOCTH U 00bEMA TUPAMUIBI
KoMOuHMpOBaHHOE 3aHATHE

125. Yceuennas nupamuia.

Omnpenenenue yceYeHHONW TUPaMU/IbI, SIEMEHThI TUpamMu bl [nomas
MOBEPXHOCTH U 00BEM MPaBUIBHON yceUeHHOU HpaMubl. Perienue 3aqayq.
KoMOuHMpoBaHHOE 3aHATHE

126. Pemenue 3agau
Pemenwne 3aa4 Ha BRIYHCIICHHE TUIOMIAIU TIOBEPXHOCTH ¥ 00BEMA
MHOTOTPaHHUKOB. 3aj[aui Ha OTHOIICHHUE 00BEMOB H ILIONIAIeH TOBEPXHOCTH.
[IpakTHueckoe 3aHsTHE

Tema 12.4*
[IpaBunbHbIC

127. TlpaBu/IbHBbIe MHOTOTPAHHUKH
Onpenenenne MpaBUIBHOTO MHOTOTpaHHKUKa. CBOHCTBA MPaBUIIbHBIX

37



MHOTOT DaHHUKH.
ITpumepsl cummeTpuit B
npodeccuun

MHOTOTPaHHUKOB. PerieHue 3a1a4 Ha TOCTPOSHUE CEUCHUS, HAX 0K ICHHUS
TUTOINA/IM TIOBEPXHOCTH U 00BEMA

MHOTOTPaHHUKOB.

KoMmOnHIpOoBaHHOE 3aHATHE

128. Cummetpus B xu3uu. (IIpodeccnoHaIbHO — OPpUEHTHPOBAHHOE
coep:KaHue)
Cummerpust B MHOTOTpaHHUKaX. CHMMETpHS B apXUTEKTYpE, TEXHUKE, OBITY.
[IpakTuyeckoe 3aHsITHE

Tema 12.5

Pewenue 3anay Ha
BBIYUCJICHUC

TUTOIIAAN TIOBEPXHOCTHU H
00BEMa MHOTOTpaHHHUKA

129. Pemenwue 3agau
Pernienre 3a1a4 Ha BRIYMCICHHE ILIOIIAIU IIOBEPXHOCTH ¥ 00BbEMA
MHOFOFpaHHHKOB.
[IpakTHyeckoe 3aHsATHE

130. KouTpoashas padora
Pemenue 3aJa4 Ha MOCTPOCHUEC CECUYCHMA U Ha BBIYMCIICHUC TIIOa AN
MOBEPXHOCTH M 00bEMa MHOTOIPaHHHKA

Tema 12.6
Munuuap u ero
COCTaBJISIOIIHE.

131. Huauuap.

OnpeneneHne MUWIMHIPA, JIEMEHTHI IWINHAPA, OCEBOE ceueHue. Pa3Beprka,
TUTIOINA/b TOBEPXHOCTH U 00BEM IMIIMHIIPA. Pemenue 3amau.
KoMOuHMpoBaHHOE 3aHATHE

132. Pemenmne 3axau4

Pernienue 3a1a4u Ha BBIYKCIICHHUE MJIOMIAJM MTOBEPXHOCTH U 00BEMA ITUITUHIIPA.
KoMOuHUpOBaHHBIC 3a/1a4H.

KomOuHMpOBaHHOE 3aHSTHE

Tema 12.7
Konyc u ero
COCTAaBIISIOIINE

133.  Konyc. YcedeHHbIil KOHYC

Omnpenenenre KOHyca, 3I€MEHTHI KOHYyca, OCEBOE ceueHue. Pa3sepTka, ruomans
MMOBEPXHOCTH U 00BEM KOHYca. Y ceueHHbIH KoHyC. Pa3BepTka, momanp
MOBEPXHOCTH U 00BEM yCeUeHHOT0 KOHYyca. Pemenne 3anaq

KomOunnpoBaHHOE 3aHATHE

134. Pemenmne 3agau

Pemrenne 3a1ay Ha BRIYUCIICHHE IUIOMIATH TTOBEPXHOCTH U 00bEMa KOHYcCA.
KombOuanpoBaHHbIC 321241,

KoMOunupoBanHoe 3aHATHE

Tema 12.8

135. Cdepa u map

38



[Tap wu ero yactu

OmnpeneneHue mapa u cepsbl, IEMEHTHI I1apa, 0ceBoe ceucHue. PazBepTka,
IJIOMAIh TIOBEPXHOCTH U 00BEM Imapa. Permenne 3amay.
KomOuHMpOBaHHOE 3aHSTHE

136. Pemenue 3aaau.

Pemenue 3aa4 Ha OTHOIICHKE ILIOIIAICH IIOBEPXHOCTH M OTHOIICHHE 00BEMOB
TeJ BpalieHus. Pelienue 3a1a4 Ha BEIYMCIICHUE TUTOMIAIHM TOBEPXHOCTH U 00BhEMaA
Teja BpalleHus

KomOuHMpOBaHHOE 3aHATHE

137. Pemenmne 3amau4

Pemenne 3a71a4 Ha BEIYHCIICHHE TIOIIAAN TIOBEPXHOCTH U 00BEMa Tena
BpAaILCHUS.

[TpakTudeckas pabora

Tema 12.9*
I'eomerpuueckue
KOMOMHAIINY Ha MPAKTUKE

138. KomMOuHupoOBaHHBIE 3a1a4UH
Pemenune 3ala4 Ha KOM6I/IH3HI/II/I TCOMCTPUUCCKUX TECJI.
[IpakTrueckas pabora

139. I'eomerpuueckune komOuHanuu. (Ilpodeccnonanbuo —
OPHEHTHPOBAHHOE COCPKAHNC)
Tena BpameHus B Moel cielIMaIbHOCTH. Pellienne 3a1a4 MpakTHKO —
OpPUEHTHPOBAHHOTO COACP KAHUS.

[IpakTHueckoe 3aHsTHE

Tema 12.10
Pemenue 3agau

140. KonTpoabHas padora
Pemrenue 3aau Ha BBIYHCIIEHUE TUIOINAINA TOBEPXHOCTH 1 00BbEMA Tema
BpaLICHUs

Pasnen 13. Ilpoekmnasn deamenvuocmo

10

141. IlpoekT

Temaruka npoekTa Ha y4eOHbIH roa. MeToauyecKue yKa3aHus: LUeln U 3a1a9u
MIPOEKTa; COAEep KaHUe MPOEKTa; HOPMa — KOHTPOJIb OhOPMIICHHSI TPOCKTA;
WCTOYHUKU HH()OPMAIIHH; TIPHIIOKECHHS.

KomOunupoBanHoe 3aHATHE

142. Ilpe3eHTauMA MPOEKTA

Ot60p nHbopMaruu uist mpe3eHranuu. Koaudectro cnaiinos. TpeboBaHus K
oopMIIeHHIO IPEe3eHTALMHY. 3aIIUTHOE CIIOBO.

Komb6uanpoBanHoe 3aHsTHE

OK1-7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
42, 43,44
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143. PazpaboTka npoekrta

[Touck nadopmaruu. [IpakTrdeckas 9acTh MPOEKTa — CBA3H C MATEMATHKON H
COCTaBJIEHHE BONPOCOB BUKTOPUHBI MIIM KPOCCBOPA

KoMmOnHpoBaHHOE 3aHATHE

144. MartemaTuka B Moeii cnienuajasHocTu (IlpodeccnonanbHo —
OpPHEHTHPOBAHHOE COJEpP:KAHME)

[Touck nadopmaruu. [IpakTrdeckas 9acTh MPoeKTa — MaTEMaTHKA B MOEH
CHEIUATIBHOCTH.

KoMOuHHpOBaHHOE 3aHATHE

145. 3ammTa nmpoekTa
NuauBuayanbHas 3aliuTa IPOeKTa

Paznen 14. Muoscecmea. Inemenmot meopuu zpaghos

10

Tema 14.1*
MuoxectBa. Onepanuu
HaJa MHOXKXECTBaMH

146. MHoxecTBa
ITonsarue MHOXECTBAa, IOIMHOXCCTBA. Onepaum/l Hag MHOXKECTBaMHU.
KoMmOuaHMpOBaHHOE 3aHsTHE

147. Onepauuu Hag mHoxecTBaMu (IlpodeccuonaibHO — OpHeHTHPOBAHHOE
coaep:KaHue)

Pewenue nmpuknanseix 3aaad. MeToq MaTeMaTU4E€CKOW HHIAYKIUU.
KomOuHupoBaHHOE 3aHATHE

Tema 14.2*
DneMeHTH Teopuu rpados

148. T'padwst
[Nonstue rpada. Cesa3HOI rpad, repeBo, MUK rpad Ha MTOCKOCTH.
KomMOuHMpoBaHHOE 3aHATHE

149. CocraBiaenue rpagos (IlpodeccnoHaabHO — OPUEHTHPOBAHHOE
coaep:kaHue)

OnwcaHue peanbHbIX CUTYalM C TOMOIIBI0 MHOKECTB. [IpuMeneHue rpados K
pENIeHuIO 33124

[IpakTuyaeckoe 3aHsTHE

Tema 14.3
Perienue 3aiau mo
cocraBjieHHIO rpada

150. KonTpoanHas padora.
Pemnth 3aa4y ¢ MHOXKECTBaMH, COCTaBUTh Ipad K ONpeleIeHHON CUTyalun

OK1-5,7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
42, 43,44

Paznen 15. Jnemenmol komounamopuxku, cmamucmuku u meopuu 6epoasmHocmeil

28

Tema 15.1
KomOunnaTopuka

151. Pa3memmenne, nepecTaHoBKA
Ompenenenne dakropuana. IlepecranoBka, pasmemnienue (6€3 TOBTOPOB).

OK1-5,7
MK 1.3,1.4,186, 2.2,2.3,3.2, 3.4,
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[IpaBuna u npuémsl B kKOMOMHaTOpUKe. Perenne 3a1a4 ¢ moBTopamMu
KoMmOnHIpOoBaHHOE 3aHATHE

152.  Coueranmne. bunom HeoToH

Couetanue u ero corictBa. Tpeyronsuuk [lackans u ero cBoiicta. bunom
HeroToH
KoMOuHHMpoBaHHOE 3aHATHE

153.  Pemenme 3axa4
Pemrenne xoMOmHATOPHBIX 3a1ma4, OnHOM HbioTOHA
[IpakTuyeckoe 3aHsITHE

Tema 15.2
Teopust BeposiTHOCTEN

154. BeposITHOCTH COAYYAHHOT0 COOBITHS

[ToBTOpHTE: OMpeneecHEe OnbITa, COObITHS. Buabl coObITHI. Onpeaeienue
BEPOSATHOCTHU CIIy4aliHOTO COOBITHS.

KomOuHMpOBaHHOE 3aHATHE

155. TeopeMsbl TeopuH BepOSITHOCTENH
TeopeMsl clioXeHUs 1 YMHOKeHUsI. PelieHue 3agau
KomOuHMpOBaHHOE 3aHATHE

156. Pemenue 3agau

Penienue 3a1a4 Ha TEOPEMBI CIIOKEHHS U YMHOXKEHHUS, BEPOSITHOCTh CITYYaliHOT'O
COOBITHS

KoMOuHUpOBaHHOE 3aHATHE

42, 43,44

157. ®opmyna Bepuyanu, baiieca
®opmyna beprymiu. @opmyiia noyHo# BeposstHocTH. Popmyina balieca
KomMOuHUpOBaHHOE 3aHATHE

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

Tema 15.3
HuckpeTHas cinydaitHas
BEJIMYUHA

159. 3axoH pacnpeneneHust cay4aiiHOH BeJTNYHHBI

TToHsATHE AUCKPETHOU CIyUalHON BEIMUUHBIL. 3aKOHBI pacIpeIeICHUS CITyIaiiHON
BEJIMYMHBI U UX XapPAKTEPUCTUKHU: MATEMaTUUYECKOE OXKUJIaHUE, TUCTIEPCHs,
cpelHee KBaIpaTHIHOE OTKIIOHEHHE

KomOuanpoBaHHOE 3aHATHE

160.  Pemenme 3axa4
Pewienne 3a1au Ha COCTAaBIEHUE 3aKOHA PACIPEAEIICHHS CIy4aliHOM BEJIMUUHBI U
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HAXO0XKJICHUS €€ YUCIOBBIX XapaKTePUCTUK
KomOuHHpOBaHHOE 3aHATHE

Tema 15.4*
3amayn MaTeEMaTHYECKOMN
CTAaTUCTUKHA

161. DjaeMeHTHI MATEMATHYECKOI CTATHCTUKH

CrnyuaitHple BEJIMYMHBI, OJIMTOH YaCTOT, TUCTOrpaMMa. [[eHTpanbHbie
TEHCHIIMH, MOJa, MEIMaHa, CpeiHee BRIOOPKU. Mephl pa3dpoca, pa3max,
OTKJIOHCHHE. 3aC/yIIaTh JOKJIAJIbl CAMOCTOSATEIILHON PabOThl «CBS3b
KOMOMHATOPUKU U CTATUCTHKK». [JIOTHOCTH pacrpeaeacHus..
KomOuHMpOBaHHOE 3aHATHE

162. Pemenme 3agau (IIpodeccnoHabHO — OPUEHTHPOBAHHOE
co/iep:KaHue)

Pemienue 3agay Ha COCTaBICHUE MOJIMTOHA YaCTOT U IOCTPOCHUE THUCTOTPAMM.

Haxomute Mony, MeriaHy, CpEIHIOI BBIOOPKY B 3a/1a4aX MO CIEeHHATEHOCTH

[IpakTUueckoe 3aHsiTHE

163.  Cocrasuaenne Tadui (IIpodeccnonanbHO — OPHEHTHPOBAHHOE
coaep:kaHue)

[lepBuunas 00paboTKa CTAaTHCTUYECKHX NaHHBIX. [ padmdyeckoe ux

npezcraBieHue. HaxoxaeHne cpeiHUX XapaKTePUCTHK, HAOII01aeMbIX JaHHBIX.

3amaqu Mo CrenuagTbHOCTH

[TpakTudeckoe 3aHsATHE

Tema 15.5
Perenue 3agau

164. KourpoabHas padoTa
Pemuth 3a1a9n o KOMOMHATOPHKE, TECOPUU BEPOSITHOCTEH, Ha 3aKOH
pacnpeieNieHus CIy4aifHON BEJIMYMHBI, HA COCTaBJICHUE MOJIUTOHA YacTOT U T.1.

Pasznen 16. Iloemopenue mamepuana

165. Pemienue TecTOBBIX 3aJaHUM

Pa30op 3amannii UTOrOBOTO TECTa 32 BTOPOM CEMECTP: BBIUMUCIHUTD MPEes, HalTu
NPOM3BOAHYIO QYHKIMH, PU3UMUECKHI CMBICI IPOU3BOIHON M HHTErpaa,
BBIUMCIIMTD WHTETPaJl, pEIINTh T€OMETPUIECKHE 3a[au, HAUTH BEPOSITHOCTh
CIIy4aifHOTO COOBITHS, HATH MaTEMAaTHIECKOE OXKUJIAHHE CITyYAHOW BETMIHHBI
KomOunnpoBanHoe 3aHsTHE

166. KourpoabHas padoTa
Pemuth TecT 32 BTOpON cemecTp

167. KourtpoJbHas padoTa
Pemnts 6a30Bb1ii TecT EI'D

OK1-7
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HpOMe)KyTO‘IHaH aTrrecranus

OK1-7

6

168. KoucyabTanus K 3K3aMeHy 2

169. KoHucyabTanus K 3K3aMeHy 2

170. Dxk3ameH (MHCHMEHHBIIT) 2
Hroro 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

K 1.3

BrimonaaTh rpadudeckrue paboThI 110
COCTaBJICHHIO KapTOrpaUIecKux
MaTepHaIoB

IIK 1.4

BBIMOTHAT KagacTpOBbIE CHEMKHU H
KaJacTpoBbIE pabOTHI 10
(OpPMHUPOBAHHIO 3€METBHBIX YIaCTKOB

IIK 1.6

[IpuMensTh anmapaTHO —
MIporpaMMHBIE CPEJCTBA [ PacCUeTOB
U COCTaBJICHHUS TONOTrpapUIECKUX,
MECXKCEBBIX IIJIAHOB

IK 2.2

BreInomHATS rpagocTpOUTENBHYIO
OLIEHKY TEPPUTOPHH HOCEIICHUS

K 2.3

CoCTaBIIATh TEXHUYECKUH IUIaH
00BEKTOB KalMTaILHOIO
CTPOUTENLCTBA C MPUMEHEHUEM
anmnapaTHO — MPOrPaMMHBIX CPEICTB

K 3.2

OcCymiecTBIATh JOKYMEHTAIMOHHOE
COIIPOBOX/ICHHUE B chepe KaJacTpOBOTO
y4eTa U roCyAapCTBEHHOM
perucTpanny npas Ha OObEKTHI
HEJBUKUMOCTH

IIK 3.4

Ocy1iecTBIATh COOp, CHCTEMAaTH3AIUIO
Y HaKOIUICHUE WH(OPMAITUH,
HEOOXOAMMOM TSI OTIPEICITICHIS
KaJlaCTPOBOI CTOUMOCTH OOBEKTOB
HEJIBUKUMOCTH

K 4.2

ITpoBOIUTH KOJIMUECTBEHHBIN U

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

P2, Temsr 2.1,2.2,2.3,2.4,2.51lI-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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Ka4eCTBCHHBIN YUCT 3€MCIIb,
IIPUHUMATh Y4aCTHC B UX
HWHBCHTapU3allui U MOHUTOPHUHIC

OCyH_IeCTBJ'IHTB KOHTPOJIb

11K 4.3 HCIIONTB30BAHUS U OXPaHBI 3eMEITbHBIX
pecypcos
PazpabaTbIBaTh IpUpPOIOOXPAHHBIC
TK 4.4 P PHPOAOOXP

MEpOTPHSITHS

YcraHoB/eHHe MEKIMCUUIIMHAPHBIX CBsA3ed Me:K1y YueOHbIM npeamerom u Y/, [IM

IIpenmetHoe copepxanue YII

OO6pasoBaTenbHbIe Pe3yIbTaThl

HaumenoBanue V]I, 1IM

BapuaHTbI MEXIUCUUIUIMHAPHBIX 3aJaHUI

Pemenue nmpoheccuoHaNbHBIX
3a1a4

[ToBTOpUTH M OTpabOTATH
HaBBIKH PEIICHHS 3a/1a4:
CHCTEMA €AMHHIl H3MEPEHHU,
MaciTa0, 3a/1a4uu Ha IPOLECHTHI

[IMO1 TexHuueckoe
00CIyKUBAaHUE U PEMOHT
ABTOTPAHCIOPTHBIX CPEACTB

1. I3MepeHue 1 peryIupoBKa yIJIOB YCTAHOBKH KOJIEC

2. Cremnens n3HOCa GPUKIIMOHHBIX HAKIAAOK (M3MepseTcs,
HACKOJIBKO YTOIUICHBI TOJIOBKH 3aKJIETIOK UX KPEIUICHHUS)
3. 3aMepsbl IaMeTpa U MIMPUHBI AUCKA

4. HU3MCPCHUC PACCTOAHUA 1O AUCKA,

5. pacueT CTOUMOCTHU OcH3MHA

IIMO02 Opranunzanus IporeccoB
10 TEXHUYECKOMY OOCITyKUBAHUIO
Y PEMOHTY aBTOTPAHCIOPTHBIX
CpelCTB

1. [InanupoBaHue YUCIEHHOCTH MPOU3BOJICTBEHHOTO
[IEpPCOHAIA.

2. CocraBiieHHE CMETHI 3aTpaT U KAJIbKYJIUPOBaHUE
ce0eCTOMMOCTH NPOTYKIIUHU TIPENTPUSTHS
ABTOMOOMJIBHOTO TPaHCIIOPTA.

3. pacuet cpeTHeMECIIHON 3apa00THOI ILIAThI
HPOU3BOJICTBEHHOTO TIEPCOHAIIA;

4. pacuer JoruiaT v HaI0aBOK K 3apabO0THOM TuiaTe
pabOTHHUKOB,

I[IM03 Opranu3anus IpoIeccoB
MOJICPHU3AIMN U MOIU(PUKAITNN
ABTOTPAHCIIOPTHBIX CPEICTB

1. OmnpenieneHne OCHOBHBIX TEOMETPHUYECKUX MTAPaMETPOB
JleTalieH, y3J10B U arperaTos;

2.Iloacuet pacxona 3amacHBIX YacTew, 3aTpaT Ha
00CTyXKMBaHHUE U PEMOHT;
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DKOHOMHKA Oopranusanuu

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

Pewienne ypaBHeHMI

CoCTaBUTPH aNTOPUTM pPEIICHUS
ypaBHEHUS

nH(pOpMaTHKa

CocTaBHUTh OJIOK — CXeMY peIIeHHs ypaBHEHUS

9KOHOMUKA Opranusanun

CoctaButh rpauk 6e3yObITOYHOCTH

HpOCKTHaSI JCATCIbHOCTD

ITokazars 3HaueHHne
MaTeMaTHKH B BRIOpaHHOU
npodeccuun

(1 cemectp)

[IMO1TexHuyeckoe
00CIyKUBAaHUE U PEMOHT
aBTOTPAHCIIOPTHEIX CPEICTB

MPOEKT Ha TeMy: MatemaTHka B Moel npodeccun

HpOeKTHaﬂ JACATCIBbHOCTD

I'eomeTtpust BoKpyr Hac
(2 cemectp)

I[IMO1 TexHuueckoe
00CTyKMBaHUE U PEMOHT
ABTOTPAHCIIOPTHBIX CPEACTB

IIPOEKT Ha TeMy: JleTanu nBuratesns B aBToMoOuMIIe

[TpousBoanas u ee pusmueckuit
CMBICIT

YMeHnue pemars 3a/1a4d Ha
MTHOBEHHYIO CKOPOCTh H
yCKOpEeHHE

duzuka
TexHn4ueckass MeXaHHUKaA

HalitT MrHOBEHHYIO CKOPOCTb IBUKEHHS MATEPUAIbHON
TOYKY B JaHHBI MOMEHT BPEMEHH, €CJIN 3aJaH 3aKOH
JIBWJKEHUS TOUYKH

WnTerpan u ero npunoxeHue

YMeTh pemath 3a1a4u:
HaXO0XJICHUE ITyTH, BEITIOJTHEHNE
paboThl, 1aBeHNE BOIBI HA
IJIACTUHY U T]T

dusnka

Haiitu myTh npoiiieHHBIN TEIOM 32 IPOMEKYTOK BPEMEHU

Pemenne TreOMCTPUUCCKUX 3a/lav

PeIHaTB 3aJa4 Ha BBIYUCJIICHUC
womaa 1 oorema
reOMETPHUYECKOro Tena

WmnxenepHas rpaduka

1. 'pacmaeckoro nmpeacTaBiIeHUs IPOCTPAHCTBEHHBIX
00pa3os,

2. Pemath 3a/1a4¥ Ha BHIYMCIICHNE 3aBUCUMOCTH ILIOLIAN
1 o0beMa JeTasieil U ero IeHbI.

3. BeInosaHeHne KOMILUIEKCHOTO YepPTekKa YCEYEHHOT O
MHOI'OI'DAaHHUKA

4. ITocTpoeHne ceueHuit

DJ1eMEHTHI MAaTEMATHYECKON
CTATUCTUKU

Pemenue 3a1au Ha 3aKOH
pacrpeneneHus ciry4aitHou
BEITUIUHBI

[IMO01 TexHuueckoe
00CTyXKMBaHUE U PEMOHT
ABTOTPAHCIOPTHBIX CPEICTB

1. Haiitn MmaTemMaTHYeCKOE OKHIaHUE, TUCTIEPCHIO,
cpellHee KBaApaTUYHOE OTKJIIOHEHHE CITydaliHOM
BEJIMYMHBI,

CraenaTb BEIOOPKY, HAUTH MEAUAHY
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2. CratucTHKa MpoAaXk aBTOMOOHIIEH
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MMHHUCTEPCTBO OBPA3OBAHUS 1 MOJIOJAEXKHOM ITOJIMTUKU
CBEPJIJTOBCKOM OBJIACTH

['ATIOY CO «KpacHoypuMmckuii arpapHbIi KOJIETHK»

Paccmotpeno I[(M)K YTBEPXIAIO:
MaTeMaTUYECKUX U 3aM.JaupeKTopa o YP
€CTECTBEHHOHAYYHBIX JUCLUIUINH « » 2023
[Iporokonm Ne ot 2023

[Ipencenarens

Kopenanosa H B Onomkun C.B.

KOHTpPOJILHO — OLICHOYHBbIE CPEeICTBA
1Mo o001meo0pa3oBaTeJJbHOM JUCIHHUIJINHE

O 07 MarTreMaTuka

cneyuanvnocmsp 35.02.08 DNEKTPOTEXHUUECKHE CUCTEMBI B arpopOMBIIIIEHHOM
komruiekce (AITK)
Kypc 1 rpynma 113, 125
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CocraBneHbl JUIsi  TPOBEACHUS  MTOTOBOM MPOMEKYTOUYHON  aTTECTAIIHH.
CooTBeTcTBYET paboueii mporpamme yueOHOUM 001eo0pa3oBaTeIbHON TUCITUTIIINHBL,
o0pa3oBaTeNbHbIM TEXHOJOTUAM, UCTIOIb3YEMBIM B NpenoaaBaHuu. Papaborana ais
cennasibHOCTH  35.02.08 DNEKTPOTEXHUYECKHE CUCTEMBI B arpOIPOMBIIUIEHHOM
komruiekce (AIIK)

Paspadoruuk: T'anumosa I'esqroca Benapurosna, npenogasarens 'AIIOY CO
«KpacHoypuMCKHH arpapHbIil KOJJIeIHO
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IToaroroBka K IK3AMECHY IO MAaTEMATHUKCE 1 ceMeCcTp

Hajigure KOpeHb ypaBHEHHA:

1. ﬂx:231 —Zx:23§ —E)c:—16g

5 5 8 8 6 3
) x_8x—35 . _bx-36 _ —5x—-48
' x—4 x-11 x+9

x+8 x-2 x+5

3 (Ej _ 216" (lj _ 343 [Ej _g

6 7 8
4. logy(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+%j=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 (7 ga ga(l
3 27 4 6
log,s(2—x)>-1 log,(4x+20)>-2 log,(x-1)<-2
5
IHocTponts rpaduk pyHKunu (CXeMaATUIECKH) :

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

2

N |-

y =tgx+1 y = 2C0SX y:sm(x—%j
X+3 x-1 1 g
y=2 y=3"+4 yz(E +3
2 1
y=Xx"+3 y=—-—--1 y=—Jx+2-3
X+3

9. Petuutsb 3a1a4y

a) Jlep>xaTenn TUCKOHTHOW KapThl KHMKHOTO Mara3uHa MoIy4aroT MY MOKyTNKe KUKy 6%. Kuura ctout
650 py6meii. CKOIBKO pyOJIeH 3aIUIaTUT AepKaTenb TUCKOHTHOM KapThl 3a 3Ty KHHUTY?

0) Terpaas ctout 13 py6neit. Ckonbko pyOelt 3ammaTuT nokymnaTens 3a 40 TeTpaaei, eciny Ipu MOKyIKe
6onbiie 30 TeTpaaeit Mara3uH aenaeT ckuaKy 10% oT cToMMOCTH Beell MOKYIKU?

B) Ha Genzokononke oguH TuTp OeH3mHA cTOUT 52 py6is 60 komeek. BomuTtens 3ammi B 6ak 30 tuTpoB
OeH3rHa 1 Kynui OyTBUIKY BoAbI Ha 85 pyoOneil. Ckonbko pyoneit caaun on noayuut ¢ 2000 py6meii?
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r) B netnem narepe Ha kaxmoro ydacTtHrKa mosiaraercs 40r caxapa B neHb. B marepe 160 gemoBek. CKOJIBKO
KHJIOTPAaMMOBBIX MTaUeK caxapa MOHago0HuTCs Ha Bech Jlarepb Ha 6 AHEH?

n)* B ntone 2022 roga muaHupyeTcs B3ATh KpeauT B 6anke Ha cymmy 300000 pyOueit. Y cioBus Bo3BpaTa
TaKoBBI: 1) Kbl STHBAPb JOJT YBETUUIUBACTCA I % 1O CpaBHEHHIO C KOHIIOM MPEIBIIYIIETO rona; 2) ¢
(eBpas Mo UIOHb KaXKJO0TO rojia He00X0AUMO BBIIUIATUTH OJHUM IUIATEKOM 4acThb gonra. Haiigure r, ecnu
M3BECTHO, YTO KPeIuT OyIeT MOTHOCTHIO MOTAaIlleH 32 [BA T0/1a, IPUYEM B TIEPBBIH ro1 OyAeT BEIIIAYEHO
160000 pybneii, a Bo Bropoii rox — 240000 py6neit

2 cemecTp
1.Haittu npousBoanyo dyHKIMM: lly=e¢" (xz — 4x) y= 2x(x3 — 2)
1.2 _sinx+2 y_ex—3
' CoS X e
. dx
2. Haii » 2.1 [(2x® =3+ 4sin x)Jdx ; 2.2 [LoSXdX
alTH MHTETpAN I( )d j r—
3. [IpunoxxeHue Mpou3BOIHOM:
y=—x%+6x>

3.1.MccnenoBaTh HA MOHOTOHHOCTB M TOYKH SKCTpeMyMa (QYHKIIHIO:

3.2.Haiitn Hau6onbInee 3HaueHne GyHKMH Ha oTpeske: Y = 2X° —9x* +12Xx -2  Xe [0; 3]

4. Haiity nomas GpUrypsl orpaHHUEHHON TMHUAME

_ 2 _
41 y=sinx, x:_%, X:%’T 43 y=12x-x?, y=0
5
42 y=9-x°, y=0 4.4 y:;, X=1 X=5

5. TeomeTprueckuii u GU3NIECKHiT CMBICT IPOM3BOIHOM DYHKIIMK U HHTErpaia

—_— X —
5.1.Haiitu yrioBoi Ko3ppHUIMEHT KacaTelbHOU K TpaduKy QyHKIINH, y=4e’, X, =0

5.2. CocTaBHTh ypaBHEHNE KACATENBHON K rpaduky GyHkman Y = X° — 2x, Xg =2

5.3.HaiiTi CKOPOCTb ABHKCHHSI MATCPHAIIbHON TOUYKH, B KOHILIC BPEMEHH [, €CIIH 3a/jaH 3aKOH JABHKCHIS
1
S(t)=Int, t=§C€K

5.4.BerYucnuTh My Th MPOHACHHBIN TEJIOM 32 POMEXYTOK BPEMEHU [tl, t, ], €CII U3BECTEH 3aKOH

2
HU3MCHCHUS CKOPOCTHU ABUIKCHUA U(t) = 12t - 3t OT Ha4Yajia ABMKCHUA 1O OCTaHOBKHU

6. Pemmts 3a1aun 10 reoMeTpun

6.1 B npsmom napaJulenenuIeie CToOpoHbl OCHOBaHus 3 U 6 06pasyrot yron 30°. BokoBast HOBEPXHOCTH

napaenenuiena pasHa 24. Haiitu ero o0beM.

6.2 Anodema npaBUIBHOHN YeTHIPEXYToIbHON MUpaMHIBI paBHA 4, CTOPOHA OCHOBaHUS 0.
Haiitn momaas 60K0BOI MOBEPXHOCTH MTAPAMUIBL.

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

6.4 Beicora koHyca pasHa 10, muiomans ocHosanus 1277 . Haiitn 06beM KoHYyCa.

6.5 O6bem mapa 2887 . Haiitu momaas MOBEpXHOCTH IIapa.

6.6 Haiitu ckaaspHOE 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 3HAYCHUH X BEKTOPHI d = (x; 3; 4), 6 = (5; 6; 3) NEePICHANKYISIPHBI?
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6.9 HaiiTi KOOpAWHATHI CEPEANHBI OTpE3Ka AB, T1e A(3; 5 7), B(3; 1 —1)

7. HaiiTi BepOSTHOCTH CIyJaitHOTO COOBITHSL.
7.1 HWrpampHy!0 KOCTh (KyOHK) Opocwim oauH pa3. KakoBa BepOSITHOCTh TOTO, YTO BBITIAJIO Oomee

30uKk0B?
7.2 B ciiydallHOM SKCIIEPUMEHTE CHMMETPHYHYIO MOHETY OpocaroT ABaxbl. Haiinute BEpOSATHOCTH

TOTO, 4TO 00a pasa BBIMAIET Opell.
7.3 B cOopnuke ounetoB mo ¢usuke Bcero 20 OMIETOB, B 6 M3 HUX BCTpEYaeTcsl BOMPOC MO ONTHKE.
Haiinure BeposSTHOCTH TOrO, YTO B CIIy4allHO BBIODAaHHOM Ha JK3aMEHE OwiieTe MIKOJIBHHUKY He

BCTPETHUTCS BOIPOC 00 ONTHKE.
7.4 B cpeanem u3 100 apOy30B, IOCTYNMBLIMX B MPOAaXy, 35 Hecrnenbix. Haiinute BeposTHOCTH TOTO,
YTO OAMH KYIUIEHHBIH apOy3 OKa)KeTCsI CIIENIbIM, HE CIIENbIM?

KpuTtepun onieHnBaHus1 HA IK3aMeHe.

B sx3ameHanmonnsix ousetax 3a 1 cemectp coaepxkurcs 8 3aganuit. OneHka
«5» BBICTABIISIETCS 3a 8 MPABWIIBHO PELICHHBIX 3aJIJaHUM, OLIEHKA «4» BBICTABIISIETCS
3a 7 MpaBWIBHO PELICHHBIX 33JIaHH, OLIEHKA «3» BBICTABISAETCA 3a S- 6 MPABUIIBHO
PELIECHHBIX 3a/IJaHUM.

B sx3ameHanoHHbIX OMyieTax 3a 2ceMecTp coaepKutcs 7 3aaaHuit. OueHka «5»
BBICTABJIAETCA 32 6 -7 MPABUIIBHO PEUICHHBIX 33/IaHUM, OLICHKA «4» BBICTABIISETCS 3a
S NpaBWIBHO PEIICHHBIX 3aIaHUM, OLIEHKA «3» BBICTABIAETCS 3a 4 MPaBUIBHO
PEILIECHHBIX 3aIaHMUS.
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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 06CTyKUBAHHUE 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

3aaHue BBIMIONHACTCS B yueOHOM ayauTopur MakcumanbHOE BpeMsl BHITIOTHEHUS 3aJaHusl 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 npenonasatens: ['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. CoctaBun npenojasatens: ['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.

3aCeJaHUM LIUKJIOBOM cneranbHOCTH 23.02.07 TexHu4ueckoe 00CITy)KUBaHUE H
KOMHCCHUH, ECTECTBEHHO- | PEMOHT JBHUTraTesIcii, CHCTEM U arperaToB aBTOMOOHIICH
Hay4YHBIX TUCIUIIINH kypc 1, 2 cemectp

IIpotokon No

oT « »12.20 T
3aB. IUKIIOBON KOMHCCHHU

YciaoBus BbINOJHEHUS 3aaHUA

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 ¢pyukiun y = f (X), BTOUKE X, Y = 3x?,

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

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

TOTO, 4TO 00a pa3a BbIIAACT PCIIKA.

« » 20 1. Cocrtasun npenonasatens: ['anumosa I'.B.
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T'AIIOY CO «KpacHOy(pMMCKHUIi 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 BBHIMIOIHACTCS B yueOHOU ayauToprn MakcuMallbHOE BpeMsl BBITIONTHEHUS 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 nomazaps GUIypsl OrpaHUYEHHOM TuHUAMHU Y = 6X — x?, y=0

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

y=X3—2x, X0=2

6. Pemnth 3amauy: BpicoTa mpaBMIIBHOM YeTHIpEXyroibHOI mupaMuasl 12, cropoHa ocHoBanus 8. Haiftm oObem
MUPAMUIBL.

7.Pemmuts 3amauy: Jlema mBaxzapl Opocaer urpanbHbId KyOuk. B cymme y mHee Boimano 11 oukom. Haimure
BEPOSATHOCTB TOTO, YTO MPH BTOPOM OPOCKE BEINANIO 6 OYKOB.

« » 20 1. Coctasun npenonasatens: ['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 yyactByer 700 O6uneToB, n3 HuX BeIMTpbInHbIX 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 n B, eciu 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 Ky0Oa 294, Toraa ero o0béM = 343
[IpsiMOYTOIBHBIN NapajieNen e ] IMeeT pa3Mepsl: JuHa 22¢cM, mupuHa 8cM, BeicoTa 20cM. Haittn 1200
IUIOIIAAb OOKOBOM MOBEPXHOCTH, 00BEM MapaliesenuIeia 3520
BricoTa npaBUIBHON YeTHIPEXyToJIbHOW THpaMHIBI 25¢M, a cTopoHa ocHoBaHUS 12cM. Haiiti 00bem 1200
TTUpaMUIbI.

15 | OceBoe ceuenue MUIMHAPA KBaJpar co cTopoHoH 12cM. HaliTn miomaab moJHOH MOBEPXHOCTH 216
LUJIMHIPA U 00beM IUIMHAPA (YUCI0 /7 B OTBET He MHCAThH ) 432
Oo6pasyromias koHyca paBHa 313cwM, BeicoTa KoHyca 3 12cm. HaiiTu mnomaas 60KOBOW 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 HOTY4HUTCS MAPUKOB? 216

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

Herounsie oTBeTH OKPYTJIAEM 0 COTBIX
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