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1 MACHOPT PABOYEN NPOI'PAMMbBI YYEBHOM JJUCIUITIJIUHBI

BJ1.12 MaremaTuka

1.1 Ob6sacTh npuMeHeHusi padoueii MPorpaMMsl

PaGouas mporpamma y4eOHOW AMCHMIUIMHBI SBISETCS YaCThIO MPOTPAMMBbI
MOJTOTOBKU CHEIMAINCTOB CpeAHero 3BeHa B cooTBeTcTBUU ¢ PI'OC 1o
CHEUNAIILHOCTU CIIO 09.02.07 Nudopmanrionnsie CUCTEMBI U
nporpammupoBanue, 09.00.00 MudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA.

1.2 MecTo AUCHUIUVIMHBI B CTPYKTYpe OCHOBHOIl mNpodeccHOHATbHOM
o0pa3oBaTe/IbHOWl  MpPOrpaMMbl.  JUCUUIUIMHA OTHOCUTCS K  0a30BBIM
TVCTTUTUTHHAM.

1.3 lean u 321244 y4eOHOH TUCHUNIMHBI — TPeOOBAHUS K Pe3yJbTaTam
OCBOCHUSI IMCUMIIMHBI:

IInanupyemble pe3yJbTaThl 00y4eHHS
O0mme KoMIeTeH N

Oo0mme OucunnanHapHbie

OK 01 Bri6upath - TOTOBHOCTb K  TpYAY,| -BJaJeTh METOJaMH JI0Ka3aTeIbCTB,
CHOCOOBI peIeHHs O0CO3HaHHE LEHHOCTH| aJrOpUTMaMH PeIlIeHUs 3a7a4; yMEHUe
3a/1a4 MacTepCTBa, TPYyAoIto0ue; bopMyIHpOBaTh OMPEICICHHUS,
podeccroHanbHON - TOTOBHOCTb K aKTHBHOH aKCHOMBI U TEOPEMBI, IPUMEHSTH HX,
ICATCIIBHOCTHU JICATCIIBHOCTHU IMPOBOAWUTL JOKA3aTCIbHBIC
MIPUMEHUTEILHO TeXHOJIOTUICCKOM ¥ pacCyKJICHUS B XOJIC PEIICHHUS 33]1a4;
K pa3s/IMYHbIM COIII/IEU'IBHOI\/JI HaIpaBJICHHOCTH,( - YMCTb OIICPUPOBATH MMOHATUSAMMU.
KOHTEKCTaM CIIOCOOHOCTh ~ MHUIIMMPOBATH, CTENEHb YKCa, Jorapudm Juca;

MJIaHUPOBATh H| YMCHHC BBIIIOJHATH BBIYUCIICHUC

CAMOCTOSITEJIbHO ~ BBITIOJIHATH 3HAUYEHUH U peoOpa3oBaHuUs

TaKylo JESTENbHOCTD, BBIPAKEHUI CO CTENEHSAMU U

- HUHTEpeC K  pa3ln4HbIM| JorapudmMamu, mpeodpa3oBaHus
chepam  mpodeccHoHaNbHOH| IPOOHO-PAMOHATIBHBIX BBIPAXKEHUH;
NesaTeIbHOCTH, - YMETh OIEPUPOBATH MOHATHIMHU:
OBajeHue yHUBEpCaJIbHBIMH| pallMOHAIbHbIE, UPPALMOHAJIbHBIE,
yueOHBIMM IIO3HABATEIbHBIMY MOKa3aTeIbHbIE, CTETIEHHBIE,

NeicTBUSAMU: JorapupmMuUecKue,

a) 0a30BbIe JIOTMYECKHE| TPUTOHOMETPHUUECKUE YPAaBHEHUS U
NeiCTBUS: HEPaBEHCTBA, UX CHCTEMBI;

- CaMOCTOSITENTFHO| - YMETh OTIEPUPOBATH MOHATHUSIMH
(hopmynupoBaTh Y| (QyHKIMS, HeTpepbIiBHAs (YHKIIHS,
AKTyaJM3UpOBaTh  MpoOJIEeMY, MPOU3BOIHAS, IEPBOOOpa3Has,
[paccMaTpuBaTh ee| onpeneneHHbIi HHTETpajl, yMETh
BCECTOPOHHE; HaXOJIUTh MPOU3BOIHbIC

- YCTaHABIUBATh| JIEMEHTAPHBIX (QYHKIUH, HCTIOIB3Ys




CYLIECTBCHHBIM IMPU3HAK WY
OCHOBaHUS [UIl CpaBHEHUS,

KIIaCCHU(PUKAIIIU ¥ 0000IIeHHUS;

- OTIpEIeNATh (1%
EesITeNbHOCTH, 3aJaBaTh|
mapaMeTppl U KPUTEpUU UX

ITOCTHOKEHUS,

- BBISBIISITh 3aKOHOMEPHOCTH |
[MPOTHUBOPEUHS B
[pacCMaTpPUBAEMBIX SIBIICHUSX;

BHOCUTDH KOPPCKTUBLI B

NEeSITENIbHOCTD, OLICHUBATH
COOTBETCTBUE pe3yabTaTOB

L CJIAM, OLICHUBATh PUCKH

[1OCJIEICTBUM EATEIbHOCTH;
- pa3BuBaTh
MBIIUICHHE  IIpU

PKN3HCHHBIX HpO6J’ICM

KpEeaTHUBHOE
peleHuyl

0) 6a30BbIE UCCIICIOBATEIBCKUE
mercTBUA:
- BJIAJCTh HAaBBIKAMH Y4EOHO-

ICCIIENOBATEIBLCKON 5|
[MPOEKTHOM NEeATENbHOCTH,
HaBLIKAMH paspenieHus]
npoOem,;

- BBIABJIISITH HpI/I‘II/IHHO -
CIICICTBCHHBIC CBS3H 51
AKTYaJTU3UPOBATH 3a/1auy,
BbIABUT'ATb I‘I/IHOTe3y €€
pGH_ICHI/ISI, HaXOIUTH|
ApI'yMEHTEI JIuE|
ToKa3aTenbCcTBa CBOHX
[YTBEPKACHMUI, 3aJ1aBaTh
apameTphbl H KpUTEpHUHY|
[pEIICHNS;

- aHaATM3UPOBATh MOJYYCHHBIC
XOJle  pelIeHus 3a/auu
[pe3yNIbTaTHI, KPUTUYECKHU
OIIEHUBATh WX JIOCTOBEPHOCTH,

B

IIPOTrHO3UPOBATE HM3MCHCHUC B
HOBBIX YCJIOBHUAX;
-- YMCTbH IICPCHOCUTL 3HAHUS B

[103HABATEIbHYIO u
[IPAKTHYECKYIO obnactu
PKM3HEACATCIIbHOCTH,

CIpaBOYHBIC MATEPUAIIBI; UCCIECAOBATh
B MIPOCTEHIINX cITydasX QYHKIIMH HA
MOHOTOHHOCTB, HAXOIUTh HAHOOJIBIIHE]
Y HaMMEHbIINE 3HAUCHUS ()YHKIIHIA;
CTPOUTH TPAPHUKH MHOTOUYJICHOB C
UCIIOJIb30BaHUEM arnapara
MaTeMaTHIECKOTO aHAIN3a; TPUMEHSTh
MIPOU3BOJIHYIO TIPH PEUICHUHU 337124 Ha
JIBIKEHUE; PEIIaTh MPAKTHKO-
OPUEHTUPOBAHHBIC 33/I1a4YH Ha
HauOOJIBIINE U HANMCHBIIINE
3HAUYCHUS, HA HaX0XJICHUE TyTH,
CKOPOCTH M YCKOpPEHHUS,
- YMETh ONEPUPOBATH MOHATUSIMHU:
paroHanbHast QyHKIHS,
nokasarejabHas PyHKIUs, CTEICHHAS
bynkuus, norapudmudeckas GyHKIus,
TpUTOHOMETpHUYECKUe (PYHKIUH,
0OpaTHbIe PYHKIINH; YMEHHE CTPOUTH
rpaduKu U3y4eHHBIX (DYHKIIHH,
MCII0JIb30BaTh TPAPUKH MTPH U3YUCHUH
[POIIECCOB U 3aBUCUMOCTEM, P
pELIeHUH 3a71a4 U3 IPYTUX Y4eOHBIX
[MPEAMETOB U 3a]1a4 U3 peATbHOU
YKU3HU; BEIpaXaTh PopMyTaMu
3aBUCHMOCTH MEXKTy BETUIHHAMU,
- YMETh pelraTh TEKCTOBBIC 33/Ia4H
pa3HbIX TUIIOB (B TOM YHUCIIE HA
[POLICHTHI, JOJIM U YaCTH, Ha JIBIDKCHUE,
paboTy, CTOUMOCTB TOBApPOB H yCIYT,
HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPaBIICHUS
JTMYHBIMU M CEMEHHBIMH (DUHAHCAMMU);
COCTaBIISITh BBIPAXKCHMUSI, YpaBHEHUS,
HEPABEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3aJ1a4H, UCCIICIOBATh
MOJyYCHHOE PEIICHUE U OICHUBATh
MPaBJIONI0I00HOCT PE3YJIBTATOB;
- YMETh ONEPUPOBATH TOHATHIMHU:
cpenHee apupMeTHIecKoe, MENaHa,
HANOOJIbIIICe U HAMMCHBIIICE 3HAYCHHS,
pa3Max, TUCTIEpCHsl, CTAHIAPTHOE
OTKJIOHEHHUE YHCIIOBOTO HAbOPa; yMETh
W3BIICKATh, HHTEPIIPETHPOBATH
WH(OpPMAIIKIO, IPEJICTABICHHYIO B
TaONIuIax, Ha AUarpaMmax, rpadukax,




- YMCTb UHTCTPUPOBATH 3HAHUS]

13 pa3HbIX MPEIMETHBIX]
00IacTeM;

- BBIABMIaTh HOBBIE HJIEH,
peuiaraTh OPUTHHAJILHBIC
10IXO/IbI U PEIICHHUS,

14 CIIOCOOHOCTE HX
MCITOJIE30BAHUS B

MO3HABATEILHON U COIMMAIBLHON
[IPAKTHUKE

OTPa)Karollyl0 CBOICTBA pealbHbIX
[IPOLIECCOB U SIBJICHUH; MPEACTABIATh
MHGOPMALIHIO C IOMOLIbIO TaOIUI U
Marpamm; UCCIe10BaTh
CTaTUCTUYECKUE JIAHHBIE, B TOM YHUCIIE C
PUMEHEHUEM T'papUUECKHX METOA0B U
DIIEKTPOHHBIX CPENCTB;

- YMETb OIIEPUPOBATH NOHATUAMMU:
CIIy4ailHBIN OMBIT U CIIy4aillHOE
COOBITHE, BEPOSITHOCTH CIIy4allHOTO
COOBITHS; YMEHUE BBIYUCIISITD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadMueCcKuX METOJIOB; TPUMEHSTh
(OpMYIIBI CIIOKEHHUS U YMHOXKCHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKTHI
1 GOPMYIIBI ITPH PEILICHUN 33]ay,
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITU; 3HAKOMCTBO CO CJIyYaiHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH
[IpUMeEpbI IPOSBICHUS 3aKOHA OOJIBIINX
qrcel B IPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMETb OIIEPUPOBATH NOHATUAMMU:
TOYKa, psiMasi, MJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPaHHBIN yroJ,
CKpEIMBaIOIINECS MPSIMbIE,
apauieIbHOCTb U
[EPIEHIUKYIIPHOCTD MPSMBIX U
[JI0OCKOCTEH, yroyl MeXay NpsSMbIMH,
YTOJI MEXAY IPSIMOM U INIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH, PAcCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
MEX Y NPSIMbBIMH, PACCTOSIHUE MEXTY
[JIOCKOCTSIMHU,; YMEHHUE UCIOJIb30BaTh
[IPU PELLCHNH 33/1a4 U3y4eHHbIE (HaKThl
1 TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB
OKPY’KAIOILIET0 MUPA,

- YMETb OIEPUPOBATH MOHATHUSIMHU:
MHOTOTPaHHUK, CEUEHUE
MHOTOTpaHHUKA, KyO, MmapauieNenue],
npusMa, nupamua, Gurypa u
[MOBEPXHOCTbH BpaIlCHHUS, LIMIIUH]D,
KOHYC, 1ap, cdepa, cedeHus: GUrypol
BpalllEHHUs], IUIOCKOCTb, KaCaoLascs




cepsl, TWIMHAPA, KOHYCA, IJI0LIa]lb
MOBEPXHOCTHU MMUPAMHU/IbI, IPU3MBI,
KOHYCa, WIMHJPA, oAb cephl,
00beM Ky0a, IPSIMOYTOJIbHOTO
napaiesienumnea, MupaMuabl, MPU3MBbI,
[WIMHAPA, KOHYCa, 11apa; yMeHHUe
1n300pa’kaTh MHOTOTPAaHHUKHU U
[HOBEPXHOCTHU BPALIECHUS, UX CEYEHUS OT
PYKH, C TIOMOMIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHE PACIIO3HABATh
CIMMETPHIO B IPOCTPAHCTBE; YMECHHE
[pacro3HaBaTh NMPaBUIbHBIE
MHOTOTPaHHHKH,

- YMETh ONEPUPOBATH MOHATHIMU:
IBIDKEHUE B IPOCTPAHCTBE, MOA00HbIE
(GuUrypsl B IpoCTpaHCTBE; UCIIOJIb30BAThH
OTHOILICHHE TUIOIIAAeH NOBEPXHOCTEH 1
00HeMOB TIOJOOHBIX GUTYp TIPU
peLeHUH 3a71a4;

- YMEThb BBIYHCIIATh FEOMETPUUECKHE
BEJIMYUHBI (JUTMHA, yroJl, IIONab,
00beM, TIOIIAIb IOBEPXHOCTH),
MCTIOJIB3YS M3yUeHHBIE POPMYIBI U
METO/IHI,

- YMETh ONEPHPOBATH TOHATHIMU:
NpPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOPJAWHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAIAPHOE
[IPOM3BEICHUE, YTOJl MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpA Ha YHCJI0; HAXOJUTb C
MOMOIIBIO N3YYEHHBIX (POPMYIT
KOOP/AMHATBI CEpeIMHBI OTPE3KA,
paccTosiHUE MEXIY IBYMs TOUKAMU;

- yM€Thb BbIOMPATh MOAXOAINI
M3y4eHHbIH METOJI AJIsl PeIlleHUs
3a7iauyl, paclo3HaBaTh MaTEMATUYECKUE
(baxThl 1 MaTeMaTHYeCKue MOJICITH B
MPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHSIX, B UCKYCCTBE; YMECHHE
MIPUBOINUTH IIPUMEPHI MATEMATHIECKUX
OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTHYECKOU HAyKU.

- YMETh ONEePUPOBATH MOHATHIMU:




oTpe/ieNieHne, aKkCuoMa, Teopema,
CJIEICTBUE, CBOWCTBO, MPU3HAK,
[TOKAa3aTeNbCTBO, PABHOCUIILHBIE
(bOpMyTUPOBKH; yMEHHE
dbopmyaupoBaTh 0OpaTHOE U
MIPOTHBOTIOIOKHOE YTBEPIKICHNUE,
MPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI,
HCII0JIb30BaTh METO MaTEMaTHYECKOM
WHIYKIIAW; TTPOBOIUTH JI0Ka3aTeIbHBIC
paccyXJICHUS TIPH PEIICHUH 3ajad,
OTICHUBATh JIOTUICCKYIO TPABWIBHOCTH
paccyXIEHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
MHO3KECTBO, TIOJMHOXKECTBO, OIIEPAIHH
HaJl MHO)KECTBAMH; YMEHHUE

M CII0JIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN armapar Jyis
OTIMCaHUS PealbHBIX MPOIECCOB U
SIBJICHUH TIPH PEIICHUU 33724, B TOM
YHCJIC U3 JIPYTUX YU4EOHBIX IPEIMETOB,;
- YMETb OTIEPUPOBATH MOHATHIMHU: Tpad,
CBsI3HBIN Tpad, AepeBo, UK, Tpad Ha
MJIOCKOCTH, YMEHUE 3a/1aBaTh U
OTIMCHIBATE Tpadbl pa3IMIHbIMH
criocobamu; UCTI0JIb30BaTh Ipadbl Mpu
peIlIeHny 3a/1ad,

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHATHSIMH: COUCTaHUE, TICPECTAHOBKA,
UUCIIO COUYETAaHUM, YUCIIO
nepecTaHoBOK; OuHOM HproTOHA,;
YMEHHE PUMEHSITH KOMOWHATOPHBIE
(baKThl U paccyXI€HUs IJIsl PEeIIeHuUs
3aj1ad,

-YMETh ONEePUPOBATH MOHATUSIMU:
HaTypaJbHOE YHCIIO, IIEJI0e YHCIIO,
OCTATOK TI0 MOJIYJIIO, PAIlHOHAIBHOE
YUCJI0, HPPAIMOHATILHOE YHCIIO,
MHOYECTBA HATypaIbHBIX, IENBIX,
paIMOHAIBHBIX, ICHCTBUTEILHBIX
YUCEJ; yMEHHE UCTIOJ30BaTh IPU3HAKU
e IMMOCTH, HANMEHBIITNHA 0O
IeuTenb U HauMEHbIIee o0IIee
KpaTHOE, aNropuT™M EBKimna npu
peIIeHnH 3a71a4; 3HAKOMCTBO C
Pa3TMYHBIMU TO3UIIHOHHBIMU




CHCTEMaMH CUMCIICHUS;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSAMU. CTEIEHb C LIEJIBIM
rokaszaTesieM, KOpeHb HaTypaJbHON
CTEIEHH, CTEIICHb C PAllMOHAJIbHBIM
[oKa3aTeseM, CTENEHb ¢
neiicTBUTEILHBIM (BEIECTBEHHBIM)
rokasareseM, Jorapudm gucia, CUHYC,
KOCHHYC U TAHT€HC MTPOU3BOJIHOTO
qrcia;

- YMETh ONEPHPOBATH TIOHATHIMU:
TOXECTBO, TOXKJACCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPABHEHUN U
HEPaBEHCTB, PABHOCUIIBHOCTD
YpaBHEHMI, HEPABEHCTB U CUCTEM,
panroHanbHbIe, UPPALMOHAIIBHBIE,
MoKa3aTesbHbIE, CTETIEHHBIE,
morapupmMudecKue,
TPUTOHOMETPUUYECKHE YPaBHEHMU,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IOMOUIbIO Pa3IMYHbIX
MIPUEMOB; pEIIaTh YPaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C ITapaMeTPOM;
MPUMEHSTH YPaBHEHNUS, HEPABEHCTBA,
MX CHCTEMBI JUIsl PELICHUS
MaTeMaTHYECKUX 3aj1a4 1 3a/1a4 U3
pa3MYHBIX 00JacTell HayKH U
[peaIbHON KU3HH;

-yMeTb CBOOOJIHO OTIEpUPOBATH
MOHATUAMHU: IrpaduK QyHKINH,
oOparHast QYHKIHSI, KOMIO3HIIMS
byHKIMH, TUHEHHAS QyHKINA,
KBaJ[paTHyUHask QYHKIUs, CTEIIEHHas
(GyHKIUS C LEIbIM [TOKa3aTeleM,
TPUTOHOMETpHUUYECKHE (PYHKIIMH,
00paTHbIE TPUTOHOMETPUYECKHE
(byHKIMH, TOKa3aTeabHas U
morapudmuueckas QyHKIUU; yMEHUE
CTPOUTH rpauKu (QYHKIIUH, BHIIOJIHATH
peoOpa3oBanus rpadukoB QyHKIUH;
YMEHHUE HCII0JIb30BaTh rpaduku
(byHKIUH U1 U3yd4EeHUs TPOLIECCOB U
3aBHCHUMOCTEH MpH peIIeHNN 3a7a4 U3




NPYruX y4eOHBIX MPEAMETOB U U3
peaabHOMN )KU3HHU; BBIPaXKaTh
(dbopMynamMu 3aBUCMOCTH MEXTY
BEJIMYMHAMUY,

YMEHHEe CBOOOHO OIEepUpOBaTh
MOHATUSIMU: YETHOCTb (DYHKIINH,
[EPUOJANYHOCTD (DYHKIINH,
OTPAaHUYEHHOCTb (PYHKIUH,
MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM
(GyHKUMH, HauOOJIbIIee U HAUMEHbIIIEEe
3HAa4YCeHUs (PYHKIIMU HA IPOMEKYTKE;
YMEHHE TIPOBOIUTDH UCCIIETOBAHHUE
byHKINH;

YMEHUE HCII0JIb30BaTh CBOIMCTBA U
rpaduku GyHKUUH 1715 peIieHus
YPaBHEHUH, HEPABEHCTB U 3a/1a4 C
napameTpamu; U300paxxaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA
peleHni ypaBHEHUH, HEPaBEHCTB U UX
CHCTEM,

- yMeTh CBOOOTHO ONIEPUPOBATH
MOHATUSAMMU: N10CIIE0BATEILHOCTD,
apudMeTHIeCcKas MPOTPeccus,
reoMeTpuIecKas Iporpeccus,
0EeCKOHEYHO yObIBaroIIast
reoMeTpUYIEcKas IPOTPEeCCcHsi; yMEHUE
3a7aBaTh MOCJIEI0BATEIBHOCTH, B TOM
YICIIE C TIOMOIIBIO PEKYPPEHTHBIX
bopmyi;

- YMETh ONEPUPOBATH MOHATHIMU:
HETPEPbIBHOCT (DYHKIMH, ACHMITTOTHI
rpaduka GyHKIUY, IepBast U BTOpast
PON3BOIHAS (PYHKIIHH,
reoMEeTpUYECKUi U (PU3NUYECKHI CMBICIT
IPOM3BOIHOM, IIepBOOOpa3Hasi,
OTpeeIeHHbIM HHTErpal; yMEeHue
HaXOJIUTh ACUMIITOTHI Ipaduka
(GyHKIUM; YMEHHUE BBIUUCIIATh
MPOU3BOJIHBIC CYMMBI, TIPOU3BEICHH,
YaCTHOTO W KOMITO3UIINH (QYHKIINH,
HaXOJIUTh YpPaBHEHHE KacaTeIbHON K
rpaduKy QyHKINY,

YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
U1 MccneoBaHus QYHKIMN, 7S
HAXOKJICHUS HAWITYYILero perieHus B




[PUKIIAJHBIX, B TOM YHCJIE COLUATBHO-
HKOHOMHYECKUX U (PU3UUYECKUX
3ajayax, sl ONpeesieHUsI CKOPOCTH U
YCKOPEHHUSI; HaXOJUTh MJIOLIa 1 U
00BEMBI PUTYp C IOMOIIBIO UHTETPaa;
[IPUBOJAUTH IIPUMEPBI MATEMATUUYECKOTO
MOJIEITMPOBAHUS C TOMOIIBIO
nuddepeHnranbHbIX YpaBHECHUIH;

- YMETb ONEPUPOBATH MOHATHUIMHU:
KOMIIJIEKCHOE YHCIIO, COTIPSKEHHbIE
KOMIIJIEKCHBIE YHCIIa, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma
3aMUCU KOMIUIEKCHBIX YU CEI
(reomeTpuyeckasi, TPUrOHOMETpUYECKas
U anreOpandeckas); yMeTb IPOHU3BOINUTh
apupMeTHIECKHe JeHCTBUS C
KOMIUIEKCHBIMU YMCJIaMH; IPUBOIUTD
PUMEPHI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCET,

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSMU: CpeJiHee apu(PMETHUECKOE,
MeanaHa, HauoboJiblIee 1 HAaMMEHbIIIee
3HA4YeHUs, pa3Max, AUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE ISt
OTMCAaHUS YUCIIOBBIX IaHHBIX; YMEHUE
MCCIIEZIOBATh CTATUCTUYECKUE JJaHHBIE,
B TOM YHUCJIE C IPUMEHEHUEM
rpadMueCcKuX METOJOB U SJIEKTPOHHBIX
CpeAcCTB; TpadMuECcKH UCCIIe0BATh
COBMECTHBIE HAOIIOAEHUS C TOMOULIBIO
IMarpaMM pacCeuBaHUs U JIMHEWHOU
perpeccuy;

- YMETh HaXOJUTh BEPOSATHOCTHU
COOBITUH C UCTIOJIb30BaHUEM
rpadMuecKuX METOJI0B; IPUMEHSATH JUIs
peleHus 3a1a4 (OpMYIIbl CIOKEHUS U
YMHOXEHHUs BEpOsITHOCTEH, (hopMyy
[10JTHON BEPOSITHOCTH, POPMYITy
bepHysM, KOMOMHATOpHbBIE (PAKThI U
(bopMyJibl; OLIEHUBATH BEPOSTHOCTU
peaIbHbIX COOBITHI; yMEHHE
OIEPUPOBATH NOHITHUSIMHU: CIydailHast
BEJIMUMHA, paclpeielieHne
BEPOSTHOCTEM, MATEMaTUYECKOE
0)KHJaHUE, TUCIIEPCUs U CTaHIapPTHOE




OTKJIOHEHHUE CIIy4allHOW BEJIMYUHBI,
(yHKLIMU pacpeieneHus U IIIOTHOCTH
[PaBHOMEPHOT0, ITOKA3aTEIbHOIO U
HOPMaJIbHOT'O paclpeieiieHU; yMEHUE
MCII0JIb30BaTh CBOMCTBA U3Y4YEHHBIX
pacrpeneneHuil 1 peleHus 3a1ay,
3HAKOMCTBO C ITOHATHUSAMU. 3aKOH
OOJBIITUX YHCETI, METOIbI BELIOOPOYHBIX
MCCIIEIOBAHUI; YMEHHUE PUBOIUTH
[IpUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
YCeJl B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSX;

- YMeTb CBOOOJIHO OIIEPUPOBATH
MOHATUSIMM: TOYKA, IIPsiMas, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIy4, IIIOCKHUH
YTOJ1, ABYTPAHHBINA YTOJI, TPEXTPaHHbIN
YT0J1, IEPECEKAIOIINECS, TapaJlIeIbHbIE
W CKPEILLMBAIOIINECS TIPSIMBIE,
[apajuleIbHOCTb U
[EPIIEHIUKYJIIPHOCTD NPSIMBIX U
[JI0OCKOCTEH, YroJI MEXAY NPAMBIMH,
YTOJI MEXAY IPSMOM U INIOCKOCTBIO,
YTOJI MEXAY TUIOCKOCTSIMH; YMCHHE
MCII0JIb30BaTh IIPH PEILICHUH 3a1a4
M3y4EHHbIE (PaKThl U TEOPEMBI
[IAaHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOLIEM
MUpE; YMEHHE OIIEPUPOBAThH
[MOHATUSIMH. MHOTOI'PaHHUK, CEYEHUE
MHOTOI'paHHHUKA, IPABUIIbHBIN
MHOTOTpaHHUK, IPU3Ma, TUPAMHU/JIA,
¢urypa 1 moBepxXHOCTb BpALICHHUS,
[WIMHIP, KOHYC, map, cdepa,
pa3BepTKa OBEPXHOCTH, CEUCHUS
KOHYCa ¥ LWIMHJPA, apajuleIbHbIe OCH
WJIM OCHOBAHHUIO, CEYCHME 11apa,
[I0CKOCTh, Kacarouiascs cepsl,
LWIMHIPA, KOHYCa; YMEHHE CTPOUTH
CeUYeHUE MHOTOTpaHHHKA, U300paXkaTh
MHOTOTpaHHUKHU, QUTYPHI U
[MOBEPXHOCTH BpAIllEHUs], UX CEUYEHUs, B
TOM YHCJIE C HOMOIIBIO 3JIEKTPOHHBIX
CPEJCTB; YMEHUE IPUMEHSATH CBOMCTBA
reomMeTpudeckux Ghuryp,
CaMOCTOATENIEHO (hOPMYITUPOBATH




OTpeeeHUs N3ydaeMbIX GUryp,
BBI/IBUT'aTh TUIIOTE3bI O CBOMCTBAX U
MPU3HAKaX FeOMEeTPUUYECKUX (uryp,
000CHOBBIBATH HJIH OIIPOBEPraTh HX;
YMEHHE IPOBOINTH KJIACCUPHUKALIUIO
(Guryp mo pazIMYHBIM ITPU3HAKAM,
BBITTOJTHATE HEOOXOIUMBIE
TTOTIOJTHUTEIbHBIE TOCTPOCHHUS;

- YMETb CBOOOJIHO ONIEpUPOBATH
MOHATUAMHU: IUIOLIAAb PUTYphI, 00bEM
¢Gurypsl, BeIMUMHA YTJ1a, PACCTOSHHUE OT
TOYKH JI0 TUNIOCKOCTH, PACCTOSIHHE
MEXTy IPSIMBIMH, PACCTOSTHUE MEXKTY
[UIOCKOCTSIMH, TUIOIIAb Chepsl,
U101 TOBEPXHOCTH MTUPAMHU/IBL,
[PU3MBbI, KOHYCA, HWIMHIPA, 00beM
Ky0a, MPsIMOYT0JILHOTO
napajieNienunea, MupaMuabl, MPU3MBbI,
[ITMHIPA, KOHYCa, I1apa; YMEHHUE
HAaXOJIUTh OTHOILICHHE 00BEMOB
MoA00HBIX (huryp;

- yMETb CBOOOHO OTIEPUPOBATh
MNOHATHAMU. JIBIDKCHHE, TTapayIeTbHbIA
MepEeHOC, CAHMMETPHS Ha TUIOCKOCTH H B
MPOCTPAHCTBE, IIOBOPOT,
peoOpazoBaHue Moa00u s, T0A00HbBIE

(Gurypsr; yMeHue pacrio3HaBaTh paBHbIC
1 TI0100HbIe (PUTYPBI, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCII0JIb30BaTh FT€OMETPUIECKUE
OTHOILICHUS, HAXOJIUTh FEOMETPUIECKUE
BEJIMYMHBI (JUTMHA, YTOJI, IO,
00BbEM) ITPH PEIICHHUH 33124 U3 IPYTUX
y4eOHBIX TIPEIMETOB U U3 peabHON
KU3HU,

- yMETh CBOOOHO OTIEPUPOBATh
MOHSATHAMU. TIPSIMOYTOJIbHASL CHCTEMA
KOODPJMHAT, BEKTODP, KOOPAMHATHI
TOYKH, KOOPJMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPa HA
YHCII0, Pa3/IoKEHUE BEKTOpa Mo Oa3ucy,
CKaJIIPHOE TIPOM3BEICHIE, BEKTOPHOE
[IPOU3BEICHUE, YTOJl MEK/Y BEKTOPAMH,
YMEHUE HCI0JIb30BaTh BEKTOPHBIN
KOOPAWHATHBIA METOJ IS PELICHHS




FEOMETPUUECKUX 3a4a4 U 3a7a4 APYrux
y4eOHBIX MPEIMETOB; ONIEPUPOBAThH
MOHATHSIMH: MaTpHIa 2X2 u 3X3,
OIPEACINTEND MaTPHLIBI,
reOMETPUUYECKUN CMBICT ONIPENETUTENS;
- YMETb MOJEJINPOBATH PEATILHBIC
CUTyalll! Ha SI3bIKE MATEMATHKH;
COCTAaBJIATh BBIPAXKCHMsI, YPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 3a/1a4H, UCCIIEIOBATh
[1OCTPOEHHBIE MOJIEIH C
MCIIOJIb30BaHUEM armapaTa anreOpsl,
WHTEPIPETUPOBATH ITOTYyYCHHBIN
pe3ynbTaT; CTPOUTh MAaTEMAaTHUECKHE
MOJIEJIH C TIOMOILBIO TEOMETPUUYECKUX
[OHATHI U BEJIMYNH, PEIIATh CBSI3aHHBIE
C HUMU NIPAaKTUYECKUE 3a]a4H,
COCTaBIISATh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH IMOTYYECHHBIN
pE3yJbTaT; pelarh NPUKIAJHbIE 3a0a41
CpPEeICTBAaMHU MaTEMAaTHUYECKOI0 aHAJIN3a,
B TOM 4YHMCJIE COLIMAIIBHO-
HKOHOMHYECKOI0 U (PU3HUUECKOTO
XapakTepa,;

- YMEHHE BBIOMPATH MOAXOAIIHHA
METOJ ISl PELICHMS 3aa4H;
[MIOHUMAaHNE 3HAYMMOCTH MaTEMaTHKH B
M3Y4E€HUU IPUPOJIHBIX U OOIIECTBEHHBIX
[IPOLICCCOB U SIBJIICHUI;, YMEHHE
[PacIiO3HaBaTh IPOSBICHUE 3aKOHOB
MAaTEMaTUKU B UCKYCCTBE, YMCHUE
[IPUBOJUTH IPUMEPBI MaTEMATUYECKUX
OTKPBITUI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAyKU

OK 02 Hcnons3oBath
COBpEMEHHBIE CPE/ICTBA
MOMCKa, aHATIU3a U
MHTEpIpeTaIui
nHpopManuu, u
1H(OpMAaLMOHHbIE
TEXHOJIOTUU JIISI
BBITIOJTHEHUS 3,144
mpodeccrnoHaTbHO I
eI TeIbHOCTH

B ob6mactu HECHHOCTHU HAYYHOTO|

MO3HAHMS:
-C(hOpPMUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO|
[PA3BUTHUIA HAayKHn H
0011ECTBEHHON IIPAKTHUKH,
OCHOBAaHHOTO  Ha  JTHAJIOTY
KYyJIbTYp,  CHOCOOCTBYIOIIETO

OCO3HAaHUIKO CBOCTO MECCTAa B

- yYMEThb ONEPUPOBATH TOHATHSIMH:
paroHanbHas GbyHKIIHSA,
MmokasaTeibHass (QYHKIUS, CTEICHHAs]

byHKIIMA, JTorapudmMudeckas QyHKIU,
TPUTOHOMETPHYCCKUC GbyHKIUH,
oOpaTHbIe (YHKIIUHU; YMEHHUE CTPOUTH
rpaduku byHKIHH,
MCII0JIb30BaTh TpadUKH TPH HU3YYCHUU

N3YYCHHBIX

[IPOLIECCOB M 3aBUCUMOCTEH, IIpH|

pEelIeHNN 3aJad U3 JpYyruxX Y4eOHBbIX|
[IPEIMETOB

n 3aga4d U3

peanbHOM|




MOJUKYJIbTYPHOM MHPE;
- COBEPILIEHCTBOBAHUE

YUTATEIIhCKOH
KaK CpE/ICTBA

MEXTY|

II3bIKOBOU
KYJIbTYpbI
B3aHMOICHCTBHUA

u

UTFOBMHU U IIO3HAHUA MUPA,;

LIEHHOCTH|
NEATEIIBHOCTH,
OCYIIECTBJIATH)

OCO3HaHUE
Hay4qHOI
TOTOBHOCTb
MPOEKTHYIO u
MCCIIeIOBATEIBCKYIO
NeSTeIbHOCTh WHIMBHUIYATBHO|
U B TPYIIIE.

OBnaseHue yHHMBEpPCAIbHBIMU

y‘-IGGHBIMI/I IIO3HaBaTCIbHBIMU]

MEeNCTBUSIMU.
B) paboTa ¢ nHopMaLuei:
- BJIAJICTh HaBBIKaMY|

MMOJIYYCHUSA I/IH(bOpMaLII/II/I n3
HMCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOATCIBHO

OCYIICCTBJIAThL IIOHMCK, aHAJIM3,
CCTEMAaTU3alHnIo

MHTEpIpeTanuo HHPOpMaIiy

U

[Pa3IUYHBIX BHUIOB MU (QOpM|

NpeCTaBICHNUS,

- co3maBaTh  TEKCTBI B
[Pa3IUYHBIX dopmarax v
yaeToM Ha3HAYEHUS]
uHGpOpMaITUN u LIEJIEBOM]
ayJIMTOpUH, BbIOMpas]
ONTUMAJIbHYIO bopmy
NpeaCcTaBICHUs y
BU3yaJIN3allHH,

OOCHUBATL JOCTOBCPHOCTD,
VICTUTUMHOCTD I/IH(l)OpMaHI/II/I,
€CC COOTBCTCTBUEC IIPAaBOBBIM U

MOPAJIbHO-3THYECKHMM HOpMaM,

- WCIOJb30BaThb  CPEICTBA
HG(OpPMaLIMOHHBIX u
KOMMYHUKaIIMOHHBIX
TEXHOJIOTMI B pelieHuy;
KOIHUTHBHBIX,
KOMMYHHUKaTUBHBIX u
OpraHU3allMOHHBIX  3a1a4 ¢

PKU3HU, BBIpAXKaTh bopmynamyl
3aBUCHUMOCTHU MEKy BEIMYUHAMU,

- YMETb OIEpUpPOBATh IOHATUSAMU:
TOKIECTBO, TOKAECTBEHHOE]
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPaBEHCTB, PaBHOCHIIBHOCTH|
YpaBHEHMH, HEPABEHCTB U  CHUCTEM,
palOHAJIBHEIE, HUppPALMOHAIBHBIE,
[OKa3aTeJIbHbIC, CTETIEHHBIE,
norapugmuyeckue,
TPUTOHOMETPUYECKHUE YpaBHEHUH,

HEPABEHCTBA U CUCTEMBI; YMETh PEIIATh
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI (|
[TOMOILIIO Ppa3JIMYHBIX MIPUEMOB;
pemarb ypaBHEHUS,

CHUCTCMBbI

HEPaBEHCTBA U
C TapaMeTpoM; TPUMEHSTH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI
UL pelIeHHs] MaTeMaTHYeCKUX 3a7a4d U
3aa4 U3 pa3NUYHbIX 00JacTel HAyKH U
[peaTbHOM JKU3HH;

YyMETh  CBOOOJHO  OIEPUPOBATH
MOHATHSMU: JIBIDKEHUE, TapauieIbHbIN

MEePEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, MTOBOPOT,
npeoOpazoBaHue MOA00Us, TMOJOOHBIC
(Gurypsl; yMeTh paclio3HaBaTh paBHbIE U
noJ00HbIe (UTYpHl, B TOM 4YHCIE B
pUpoIe,
YMCTb HUCIOJIB30BaTh TI'€OMCTPHUYCCKUC

UCKYCCTBE,  apXHTEKTYpE;
OTHOWICHUS, HAXOJAUTh F'€OMETPHYECCKUE]
BEJIMYMHBl  (IIMHA, YroJl,
00BbEM) MPH PELICHUU 3a/1a4 U3 JPYrHX|
y4eOHBIX TPEIMETOB M W3 PpeajbHOH]
KU3HU

IUIOIIA/b,




COOJII0ICHUEM TpeGoBaHUH]
SPrOHOMMKH, TEXHUKY]
0€30M1aCHOCTH, TMTHEHBI,
[pecypcocOepexeHus,
[IPaBOBBIX M ATUYECKHX HOPM,
HOPM MH(POPMALMOHHOM
0€30I1aCHOCTH,

- BJIAJIETh HaBbIKaMY|
[pacrio3HaBaHUsl H  3aIIUTH]
H(pOopMaLuy,
1H(}OpMalMOHHON

0€30aCHOCTH JTUYHOCTH

OK 03 ITnanupoBats u
[pean30BbIBATH
COOCTBEHHOE
npo(ecCHOHATIBHOE U
ITMYHOCTHOE Pa3BUTHE,
NpeANpPUHUMATEIBCKYIO
esITeIbHOCTD B
po(hecCHOHATLHOU
cdepe, UCIOIBL30BATh
3HaHUS 110 PUHAHCOBOM
rpPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIHSIX

B obmactu JTyXOBHO-

HPABCTBCHHOI'O BOCIIMTAHUA.

c(hOpPMHPOBAHHOCTH
HPaBCTBCHHOI'O CO3HAaHUA,

PTUYCCKOT'O OBEIACHUS,

- CIIOCOOHOCTh  OIICHMBATH
CUTyallMI0 U  TPUHHUMATH
OCO3HAHHBIE pelieHus,
OPUEHTUPYSICh Ha MOPAJIbHO
HPABCTBEHHbIE ~ HOPMBI W
[IEHHOCTH,

- OCO3HAHHE JIMYHOTO BKJIAJA B
MIO0CTPOCHUE
Oymyiero;

- OTBECTCTBCHHOC OTHOLICHHUEC K

YCTOWYMBOTO

CBOMM poauTensiM W (Wiu)

JIpyruM
CO3JaHUIKO CEMBbU Ha OCHOB¢

YJI€HaM CCMbHU,

0CO3HAHHOTO MIPUHSATHUS]
[IEHHOCTEM CeMEMHON >KM3HU B
COOTBETCTBUU C TpaJAHULUAMUY]
Hapo10B Poccuy;
OByajicHUe YHUBEPCATIbHBIMY|
[PETyIATUBHBIMU JIEHCTBUSMMU:
a) caMOOpraHM3aIlus:

- CaMOCTOSITEIILHO
OCYITIECTBIISTh
MMO3HABATEIIHHYIO
TesITeIEHOCTD, BBISBJIATH

poOIEMBI, CTaBUTH U

(dhopmynupoBaTh COOCTBEHHBIQ
00pa3oBaTeNbHOI]

3agadyud B

NICATCIBHOCTH MW JXHM3HCHHBIX|

-  YMCTH MIOHATUSMU..

paloOHaJbHbIE,

OTIepUPOBATH
uppalroHaIbHbIE,
MoKa3aTeIbHbIEe, CTETIEHHBIE,
orapumMuIecKue,
TPUTOHOMETPUUYECKHE  ypaBHEHHS U
HEpaBEHCTBA, UX CUCTEMBI;
YMETh  ONEPHPOBATH
MHOTOTPaHHUK,
MHOTOTPaHHUKA, KyO, Mapaienenumner,
Mpu3Ma,  MUPAMH]A, ¢durypa
[OBEPXHOCTh  BpAIlCHUS,  IMIHHID,
KOHYyC, wap, cdepa, cedeHHus (GUrypbl

BpAILICHUS,

MOHATUSAMMU.
CCUCHUC

u

IJIOCKOCTh,  KacaromIasicst
chepsl, MWIMHAPA, KOHYyCa, IUIOMIAAb
IMOBCPXHOCTH ImupaMuabl, IIPpU3MBI,
KOHyCa, IIWIMHIpPA, IUIOmanb cdepsl,
00beM KyOa,

[apasulesienuIie1a, TupaMuabl, TPU3MBbI,

IIPSIMOYT'OJIBHOTO

LIWJTUHIPA,
M300paxaTh

KOHyCa, Ilapa, YMEHHE

MHOTOI'paHHUKH u
[MOBEPXHOCTU BPAILEHUS], UX CEUCHHUS OT]|
PYKH, MOMOIIBI0O  YEPTEKHBIX
WHCTPYMEHTOB ANEKTPOHHBIX]
CPEICTB,; YMETh pacrno3HaBaTh|
CUMMETPUIO B TPOCTPAHCTBE; YMETh
[pacro3HaBaTh MIpaBUJIbHBIE
MHOTOTPaHHUKH;

YMETh
[PSIMOYTOJIbHAsE CHUCTEMa KOOPIMHAT,

C
n

ONEpPUPOBATH  MOHATHUSAMH:

KOOPAWHATHI TOYKH, BCKTOD,

KOOpAMHATBl  BEKTOPA, CKaIISIPHOC]

[IPOU3BEACHUE, YIOJl MEXKIY BEKTOPAMH,

CymMMa BCKTOPOB, MMPOU3BCACHUC




CUTYyALUSX;

- CaMOCTOSITEJIbBHO COCTAaBJISITH
[UIaH pEIIeHUs MpPOoOJIeMbl ¢
[Y4ETOM HMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MPEINOYTCHUI;

- J1aBaTb  OLEHKY HOBBIM|
CUTYyaLUM,;

CrocoOCTBOBATh
(hOopMUPOBAHUIO U TIPOSBIICHHIO
[ITUPOKOU JPYIULIMH B Pa3HBIX
00JIaCTIX 3HAHHUN, MHOCTOSHHO
[MOBBIIIATH CBOH
00Opa3oBaTENbHBIN o
KYJIbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIB:
MCII0JIb30BATh MIPUEMBI
pedrexcun JUTSt OLIEHKH
CUTyallid, BBIOOpa BEPHOrO

[PCLICHUA,
- YMCTb OLICHUBATL PUCKU WU
CBOCBPEMECHHO IIPUHHUMATH

[pELIEHUS 10 UX CHUKEHUIO;

B) SMOLMOHAIBHBIA MHTEIUICKT,
[peInoaararmumn
c(hopMUPOBAHHOCTD:
BHYTPEHHEH MOTHBALIHH,
BKJIFOYAIOIIEH CTpEMJIEHHE K
ITOCTH)KEHUIO LIEJU U YCIIEXY,
ONTUMHU3M, HWHULUATUBHOCTD,
[YMEHHE JEMCTBOBaTb, HCXOMS]
13 CBOMX BO3MOXHOCTEH,

- JMIaTuM,  BKIIOYAOIIEH
CIIOCOOHOCTH MMOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE
IPYT'MX, Y4YUTBIBATh €ro Ipy

OCYIIECTBICHUHU
KOMMYHHUKAIIUH, CIIOCOOHOCTH
K COYYBCTBHIO 15|
COTIEPEIKUBAHHUIO;

- COLIMAJIBbHBIX HAaBBIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTH|
BBICTpaI/IBaTB OTHOILICHUA C
PYTUMU JTIOABMH, 3a00TUTHCH,
HpOSIBJIHTB I/IHTepeC )4l

BEKTOpa Ha 4YHUCJIO; HAaXOOUTh (¢
[TOMOLIBIO U3Y4EHHBIX bopmy
KOOP/AMHATHI Cepe/IMHbI OTpe3Ka,
paccTosiHUE MEXY IBYMsI TOUKaMU




[pazpemiatb KOHQIUKTHI

OK 04 BddexTuBHO
B3alMO/ICMCTBOBATH U
paboTaTh B KOJUICKTHBE
1 KOMaHjIe

FOTOBHOCTh K CamMOpa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOTIPEICIICHUIO;
-OBIIaJICHUE HaBBIKAMH Y4eOHOA
KCCIICIOBATEIbLCKOM,
[MPOEKTHOM W COLMAIBHOM|
eI TeILHOCTH,

OByajicHUe YHUBEPCAIbHBIMY
KOMMYHUKATUBHBIMHU
MENCTBUSIMU.

0) coBMeCTHast ACSITEIbHOCTD.

- NOHMMAaTh W MCIOJIH30BaTh
[IPEUMYIIECTBA KOMAHIHON U

MHANBUAYaJIbHON paOoTHI;

- yMeTb ONIEepUpoBaTh IMOHATUSAMHU:
CIIy4alHbBII  ONBIT W CIy4alHOE
cOoOBITHE, BEPOSTHOCTH  CIIy4ailHOTO
coOBITHS; YMETh BBIYHCIIATH
BEPOSITHOCTD c HCIIOJIb30BaHUEM
rpaMueCKUX  METOJIOB;  MPHUMEHSATH
(bopMyNbl  CIOXKEHHUS M YMHOKEHUS]
BEPOSATHOCTEH, KOMOMHATOPHbIE (aKThl
u  (QopMylbl IIpU pELICHUM 3ajad,
OLICHUBAThb  BEPOSITHOCTH  PEANIbHBIX

COOBITHIA; 3HAKOMCTBO CO CITy9aliHBIMH
BeJ'II/ILII/IHaMI/I; YMGHI/IC

[PUMEPHI MPOSBIICHUS 3aKOHA OOJIBIINX

IMPHUBOONTH|

UUCCJI B IMPUPOIHBIX U O6HI€CTBGHHI)IX

- IPUHUMATH LM COBMECTHOM|IBICHUSAX;

e TeTbHOCTH, - yMeTb CBOOOJHO  OIEPUPOBATH
OpraHu30BBIBATH UIOHATUAMHU.  CTENEHb C  IEJbIM
KOOPJAMHUPOBATh ICHCTBUA IOMOKAa3aTeaeM, KOpPEHb HaTypalbHOU
€e JIOCTHKEHMIO. COCTaBIISITHCTENICHH, CTENEeHb C paldOHAIbHBIM
[UIaH JICWCTBUH, pacnpeiensaThiloKazaTeneM, CTEIEHb C
POIM  C  y4yeTOM  MHEHUHIEHCTBUTEIbHBIM (BemecTBEHHBIM)
[y4aCTHUKOB o0cyxaaTh|lioka3aTeneM, Jorapudm uducia, CHHYC,
[PE3YIbTATHI COBMECTHOMKOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO|
[paboTHI; YHCIIA;

- KOOPJIMHUPOBAThH u- yMeTh CBOOOJHO  OIEPHPOBATH
BBITIOJIHATH PA0OTY B YCIOBUSAX|TOHITHSIMHU: rpaduk byHKIINH,
[peaTbHOTO, BUPTYaJbHOTO HoOOpaTtHas  (YHKIHUSA, KOMITO3UIIMS]
KOMOMHHPOBAHHOTO GbyHKIMH, JIMHEWHAs GbyHKIM,
B3aUMOJICHCTBYS; KBagpaTHUHas (DYHKIUS, CTeleHHas
- OCYHISCTBIISITh MO3WUTHBHOG(YHKIHS C LENBIM  IOKa3aTeseM,
CTpaTeTHYecKoe IOBEICHUE B{TPUTOHOMETPHUECKHE byHKINH,
[Pa3IMYHBIX CUTYalUsX,[00paTHbIE TPUTOHOMETPUUECKHE
POSIBIIATH ~ TBOPYECTBO  HM(DYHKLMH, nokazaTebHast u




BOOOpakeHue, OBITH
MHUIIMATUBHBIM.
OBiajicHHe YHUBEPCAIbHBIMHY]
[PETYISATUBHBIMU JICHCTBHUSMHU:
r) npuHATHE CceOs W JAPYrux
UITIOIEH .

MIPUHAMATD
APTYMEHTHI IPYTUX JIIOJIEH TIPH
AHAITN3e

MOTHBBI b4l

1EeSITENILHOCTH,

IIpru3HaBaTb CBOC IIpaBO WU

OPYIuxX Ha|

[paBo 11101 (57

OILIMOKH;

CIIOCOOHOCTE
c

pa3BHUBaThH
[MOHUMaTb MUP MO3ULIUY]

NIPYroro 4ejoBeKa

pe3yabTaToB{popMyIaMu

norapupmuueckas  (QpyHKIMH, yMETh
CTpOUTH I'pauKu (GYHKUINH, BBITOTHATH
npeoOpa3oBaHus rpagUKoB GYHKINH;

YMETh rpadukH
GYHKIMHA A7 U3y4eHHs MPOLECCOB U

3aBUCHMOCTEH IIpyu pCIICHUM 3aJ1a4 U3

HCIIOJIB30BaTh

Mpyrux y4eOHBIX TpPEAMETOB U U3
peanbHOMI JKU3HU; BBIPAXKATH
3aBUCHUMOCTH MCKOY]

BCITNIMHAMH;

- CBOOOJHO OMEPUPOBATH TOHSITHUIMU:
GbyHKIHH,
(GYHKIMH, OTpPaHWYEHHOCTh (DYHKIINH,
MOHOTOHHOCTh ()YHKIIHH, DKCTPEMYM
GbyHKIMY, HanOOJbIIee ¥ HAUMEHbIIEE
3HAYCHUs (YHKIMM HAa TPOMEXKYTKE,
YMETh IPOBOAUTH  MCCIIEIOBAHUE
1319112178

YMETh HCIIONb30BaTh CBOWCTBA W
rpadukn  QYHKOUA I PEIICHUS
ypaBHEHUH, HEpPaBeHCTB U 3a4ad ¢
rnapaMmeTpamy,
KOOPJIMHATHON IIJIOCKOCTH MHOKECTBA
PEILICHNI YpaBHEHHI, HEPABEHCTB U WX

YCTHOCTD NEPUOANIHOCTH)

n300pakaTh HA

CHCTEM

OK 05 OcymiecTBisTh
VCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
roCyJAapCTBEHHOM
s13p1Ke Poccuiickoi
denepanuu ¢ yaeTom
0coOeHHOCTEH
COLIMAJIBHOTO U
KYJIbTYPHOTO
KOHTEKCTA

B
BOCIIMTAHHUS!

00J1aCTH  DCTETUYECKOTO

- DCTETUYECKOE OTHOIIEHHE K
MUDY, BKJIIOYAst ICTETHKY ObITa,
HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIOPTa, Tpyda H
0OIIIECTBEHHBIX OTHOIIIECHHH,

- CHOCOOHOCTh BOCIPHUHHUMATH
[pa3IMuYHbBIC BUIBI HCKYCCTBA,
TPaIUIIMK U TBOPYECTBO CBOETO
U JPYTMX HapOJOB, OIIYIIATH
OMOIIMOHAILHOE  BO3JIEHCTBHUE
HCKYCCTBa,;

- YOS)XKJICHHOCTh B 3HAYUMOCTH]|
1T IUYHOCTH Y OOILECTBA
OTCUECTBEHHOTO M MHPOBOTOQ
HCKYCCTBA, STHUYECKHUX|

KyJIbTYPHBIX  TpaguLUid U

HApPOJHOI'0O TBOPYECCTRBA,

TOTOBHOCTH

-  YMCTH TIOHATUSIMU..

cpenHee apu(METHYECKOE,

OTIepUpPOBATH
MeMaHa,
HanOoJIbIlIee M HaUMEHbIIee 3HAYCHUS,
pa3max,

aucnepcus, CTaHAAPTHOC

OTKJIOHCHUE YHCIIOBOTO Habopa,
YMEHUE M3BJIEKATh, MHTEPIPETUPOBATH
nH(pOpMAIIMIO,  MPEJCTABICHHYIO
Tabnmuiax, Ha auarpammax, rpadukax,
EPI0113% )

[IPpOLCCCOB H SIBIICHUH, MMpCACTABJIATh

B

CBOMCTBA  peabHBIX|
WH(pOpMAIIUIO C TOMONIBI0 TaOIUIl ||
uarpamwm; HCCIIEN0BATH
CTATUCTUYECKUE HAHHBIE, B TOM YHCIIE ¢
[PUMECHEHUEM TpaQUIECKUX METOJIOB U

DJICKTPOHHBIX CPEACTB,

- YMETb ONEPUPOBATH IOHATHUSIMH:
TOYKA, npsmas, IIJIOCKOCTB,
[IPOCTPAHCTBO,  JBYTPAaHHBIA  Yrod,
CKPELUBAIOIINECS IIPsIMBIE,
[apaJuIeIbHOCTh 51




CAMOBBIDQ)KEHUIO B  pa3HBIX|

BUJaX HCKYCCTB4A, CTPCMIICHUC

MPOSIBIISATH KayecTBa
TBOPYECKOM JIMIHOCTH,;
OBllajieHue YHUBEPCAJIbHBIMY
KOMMYHHUKATHBHBIMU
MENCTBUSIMU.

a) oOIIeHue:

- OCYIIIECTBJISITH
KOMMYyHHUKAITHH BO BCEX|

cepax )KU3HU,

- pacno3HaBaTh HeBepOaIbHbBIE
CpeICcTBa OOIICHHS, MMOHUMATH
BHAYCHHE COIMAJIbHBIX 3HAKOB,

[pacrio3HaBaThb  IIPEIIOCHUIKY]
KOH(UIMKTHBIX ~ CUTyallUd |
CMsr4aTh KOH(IIUKTHI;

- Ppa3BepHYTO U  JIOTUYHO|
M3J1araTh CBOKO TOUYKY 3PEHHUS C
MICIIOJIb30BAHUEM  SA3BIKOBBIX
CPEICTB

[EPIICHIUKYJIIPHOCTD IIPSIMBIX y
[JIOCKOCTEH, yrosl MexXay HpsIMbIMH,
Yroa Mexay NpsAMOW M IUIOCKOCTBIO,
YTOJ1 MEXy IUIOCKOCTSIMH, PACCTOSHUE]
OT TOYKM [0 IUIOCKOCTH, PAacCTOSHHE
MEXy IPSIMBIMHM, PACCTOSHUE MEKIY|
[JI0CKOCTSIMU,

- YMETb HCIOJB30BaTh IIPH PEIICHUN
3aJa4 HM3y4deHHbIe (aKThl U TEOPEMB]
[IAaHUMETPUHU;,  YMEHHUE

pasMepbl 00BEKTOB OKPYKAIOIIEro MUPA

OILICHHUBATH)

OK 06 IIposiBraTh
paKIaHCKO-
MaTPUOTHICCKYIO
[TO3HIIHIO,
TEMOHCTPUPOBATH
0CO3HAHHOE MOBEACHIE
Ha OCHOBE
TpaJUIIUOHHBIX
0011IeUeIOBEUECKUX
[ICHHOCTCH, B TOM
qICIIe C YI4ETOM
rapMOHH3ALUU
MeEKHAIIMOHAIBHBIX 1
MEKPEITUTHO3HBIX
OTHOILIEH U,
MPUMEHSATH CTaHIAPThHI
AQHTHKOPPYIITHOHHOTO
[MOBEACHUS

- OCO3HaHHME OO0yJaIOIUMHUCS]
[POCCHICKOM rpak 1aHCKO]
MICHTUIHOCTH;
- 1IeJICHAIIPABJIEHHOE Pa3BUTHUE
BHYTPECHHEU [03ULHHY]
IMTMYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH]
HapOJ0B Poccuiickoi
Denepauny, HUCTOPUUYECKHX M|
HALMOHATBHO-KYJIbTYPHBIX

TpaguLni, (dhopMUpOBaHHE
CHUCTEMBI 3HAYMMBbIX|

HNCHHOCTHO-CMBICIIOBBIX

[YCTaHOBOK,
AHTUKOPPYNLMOHHOIO
MUPOBO33PEHUS,
[IPABOCO3HAHUS,
PKOJIOTUYECKON KYJIbTYPBI,

CIIOCOOHOCTH CTaBWUTH IIEIU U
CTpOI/ITI) JKNU3HCHHBIC HJ'IaHI)I;

B 4acTh TPaKIaHCKOTO
BOCIIMTAHUSL.
- OCO3HaHUe CBOHX

b4l

- YMETb OIIEPUPOBATH NOHATHAMMU:
[IPSMOYTOJIBHAsL CUCTEMA KOOPANHAT,
KOOPJIWHATHI TOYKH, BEKTOD,
KOOPJIHMHATHI BEKTOPA, CKAISIPHOE
[IPOU3BEICHUE, YTOJI MEXKy BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YUCIIO; HAXOIUTH C
MOMOIIIBIO N3YYEHHBIX (OPMYIT
KOOPAMHATBI CEPEAUHBI OTPE3KA,
[PacCTOsTHUE MEXIY IBYMs TOUKaMU;
-YMEeTb BBIOUPATh MOAXOIAIIUN
M3YYEHHBIM METOJ JUIsl PELICHUS
3a[a4d, paclio3HaBaTh MaTEMaTHYECKUE
(baxTbl 1 MaTeMaTH4YeCKUe MO B
PUPOIHBIX U OOIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHUE
[TPUBOJUTH IPUMEPBI MaTEMATHYECKUX
OTKPBITUI POCCUICKON U MUPOBOU
MaTEMaTHYECKOW HAyKU.

KOHCTUTYLIMOHHBIX  IIpaB

- yMETh ONEPUPOBATH TOHSITHUSIMU:
CIIy4alHbBII  ONBIT M CIy4alHOe
COOBITHE, BEPOSITHOCTh  CIIY4ailiHOTO
COOBITHS; YMETh BBIYUCJIATH|
BEPOSTHOCTh c HCIIOJIb30BaHUEM




00s13aHHOCTEH, YBAKEHUE

3aKOHA U IIPABOIIOPAOKA,

- [IPUHATUC TpaAUIHOHHBbIX]
HallMOHAJIbHbIX,
06H_ICIICJIOB6‘IGCKI/IX
T'YMAHUCTHYCCKUX 51

IIEMOKPATUIECKUX [ICHHOCTEH;
TOTOBHOCTh TPOTHBOCTOSATH

M1€0JIOTHH IKCTPEMHU3MA,
HallMOHATU3Ma, KceHo(oOuH,
)II/ICKpI/IMI/IHaHI/II/I 10|
COLIUAJIbHBIM, peJII/IFI/IO?:HI)IM,
paCOBBIM, HaIlMOHAJIBHBIM|
MpU3HAKaM,

- TOTOBHOCTbH BCCTH

COBMECTHYIO JICSATCIILHOCTh B
MHTEepecax IPaXXIaHCKOTO
oOmiecTBa,  y4yacTBOBaTb B
CaMOYIPaBICHUH
00111600pa30BaTENIHHOM
OpraHu3aIux
FOHOIIICCKUX OpTaHH3aIHsIX;

- YMEHUE B3aMMOJEHCTBOBATH Cf

COOAJIBHBIMW HWHCTUTYTAMU B

B

u JCTCKOA|

COOTBETCTBUU C UX (QYHKIUAMHY]
1 Ha3HAUYCHUEM,

- TOTOBHOCTh K TYMaHUTapHOI]
151 BOJIOHTEPCKO]
TesITeIIbHOCTH,
[MaTPUOTHYECKOTO BOCIUTAHUS:
- c(hOpPMHPOBAHHOCTH
[POCCUNCKOU IPAKJIaHCKOH
MICHTUYHOCTH, MaTPUOTU3MA,
YBOXKCHHsI K CBOEMY HapoOJy,
YyBCTBA OTBETCTBEHHOCTH|
nepen PonuHoM, ropmoctu 34
CBOM Kpaii, cBOIO PoiuHy, CBOI|
SI3BIK M KYJIBTYPY, MPOIIIOE H
HACTOSIIEE
MHOTOHAIIMOHAILHOTO  HApO13)
Poccny,

- I[ICHHOCTHOEC OTHOIICHHE K
FOCYIapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY U IIPUPOJTHOMY]

HaCJICOUIO, IHaMsATHUKAM,

rpadguyeckux  MeTOJOB,;
(bopMyNbl  CIOXKEHHS M YMHOXKEHUS]
BEPOSATHOCTEH, KOMOMHATOPHbIE (aKThl
u  (QopMylnBl TIpU  PELICHUU
OLICHMBAaTh  BEPOSTHOCTH  PEalbHBIX|
COOBITHIA; 3HAKOMCTBO CO CIIy4aliHBIMHY|
BEIMYMHAMM,  YMEHHE  IPHBOJANTH
NpUMEPHI TIPOSIBICHHUS 3aKOHA OOJBIIHX]

UUCCJI B IMPUPOIHBIX U O6HI€CTBGHHI)IX

MIPUMCHATDH

3aad,

SIBJICHUAX




TpaguuusM HapoJoB Poccuu,
nocTkeHusiM Poccuu B Hayke,

HCKYCCTBE, CHOpTe,
TEXHOJIOTUSX U TPYAE;

- unedHas  yOeKICHHOCTD,
TOTOBHOCTh K CIY)XEHUIO ¥
3aIuTe OTteuecTBa,
OTBETCTBEHHOCTD 3a €ero|
cyns0y;

OCBOCHHBIE  00y4YarOIIUMUCSH

MCKIIPCIMETHLIC TIOHATUA U

[YHUBEpCaJIbHBIE yueOHbIe
neiicTBus (perynsTuBHbIE,
MO03HABATEJbHBIE,
KOMMYHUKaTHBHEIC);

- CIIOCOOHOCTb ux
MICTIOJIb30BAHUS B

[MO3HAaBaTEJIbLHON U COLUAIILHON|

IIPAKTHUKC, TOTOBHOCTBb K|
CAMOCTOATCIbHOMY
MJIAHUPOBAHUTO 14|
OCYIICCTBJICHUIO

TesITENLHOCTH,

y4eOHOH|
OpraHu3aLuy
ydeOHOTO COTPYAHHMYECTBA C
[earornyeckKuMu
[pabOTHUKAMHU U CBEPCTHUKAMH,
K y4acTHIO B TOCTPOCHHH
VH/MBH1yaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH;
- OBJIa/ICHHE HABBIKAMHU
yaeOHO-HCCIIeI0BATENbCKOH,

[TPOEKTHON U COLIMATIbHOM

OK 07 CopelicTBOBaThL
COXpaHEHUIO
OKpY’Karollei cpesl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS 00
N3MCHCHHUU KITUMAaTa,
[TPUHITATTBI
OepexKITUBOTO
MPOM3BOJICTBA,
HPPEeKTUBHO
IeliCTBOBATH B
YpE3BbIYAHBIX

EesITEeNIbHOCTH
- HE MNPUHUMAThH JCHUCTBUS,
MPUHOCSIIIC Bpe/|
OKpYKaroIleH cpejie;

- yMeTh  TIPOTHO3UPOBATH
HeOJIaronpusSTHBIC

PKOJIOTUYECKUE  TOCIIEICTBUS]

MPEIIPUHUMAEMBIX JCHCTBUH,
[pEOTBPAIATh HX;
- pacIIMpUTh OIIBIT|
EATENbHOCTH  DKOJIOTUYECKOY]
HaIpaBJICHHOCTH;

I1J1aH]

HOHSATUSMHU:
HenpepbiBHas — QyHKIMS,
[IPON3BO/IHAS, nepBooOpasHas,
ONpEAEICHHBIH  WHTEerpan; YMETh
HAaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKITUH,

MaTepUabl;

- yMeThb
GbyHKIHA,

OTIepUpPOBATH

HCIIOJIB3Yys CIIPpaBOYHBIC

HCCIICIOBATh B
MpOCTEHIINX chaydasx (QYHKIUU HA|
MOHOTOHHOCTbH, HAXOJQUTh HAHOOJIBIIINE
1 HAWMCHBIIWE 3HAYCHUs (DYHKIIUN;
C

CTPOUTh TpapuKH MHOTOUYJICHOB

HMCIIOJIb30BaHUCM

- paspabarbIBaTh

armrnapara




CUTyalludX

[pereHusi MpoOJIeMbl C y4eTOM|
aHaM3a UMEIOIINXCS
MaTepUaIbHBIX u
HEMaTepUATbHBIX PECYPCOB;

- OCYILIECTBJISITH
[[eJIeHaIlPaBICHHbII MOUCK]
[epeHoca CpeAcTB U Coco0OB
nercTBUS B
poheCcCHOHANBHYIO CPENY;

- YMETh NMEPEHOCHUTH 3HAHUS B

M03HABATEIIbHYIO u
[IPAKTHYECKYIO obnactu
PKU3HCACSTCIbHOCTH,

- [npcajiaraTb HOBBIC IMPOCKTHI,
OLICHMBATh HJICH C IIO3HUIHNY
IHOBH3HEI, OpUTHHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH,

- JaBaThb OLICHKY HOBBIM|
CUTYyallUsiIM, BHOCHUTH
KOPPCKTHUBBI B ACATCIBHOCTD,

OLICHUBATb COOTBCTCTBHG

MAaTEMaTUYECKOTO aHaIU3a; NPUMEHSTH
[POM3BOJHYIO NPU PELICHUU 3a/1ad Ha
IBHOKEHUE, peuiatb MIPAaKTUKO-
OPUECHTUPOBAHHBIE 3a1a4u HA|
HanOOIbIINE U HANMEHbIIINE 3HAUEHMS,
Ha HaXOXJECHHWE IyTH, CKOPOCTH W
YCKOpPEHHS,

- yYMEThb OINEpHUPOBaATh MOHATUSIMHU:
IBIDKEHHE B TMPOCTPAHCTBE, MOJ00HBIE
(GuUrypsl B MpOCTPAHCTBE; UCTIOIH30BAThH
OTHOUIIEHHE TIONIAZeH MOBEPXHOCTEN U
00beMOB  TOAOOHBIX  GUTYp  TIpH
[pELICHNUH 3a]1aY;

- YMETb BBIYUCIATH TIE€OMETPUUYECKUE
BEJIMYUHBI  (IJIMHA, YroJ, IUIOIIA/b,
00BEM,
MCIIONIB3YSl HM3y4eHHbIe (QOpMYynbl U

METO I

[LIOIIAb MOBEPXHOCTH),

[PE3YIbTATOB LCIAM




2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJILHOM

TACHUATITAHBI

2.1. O0beM TUCHUILIUHBI M BUJAbI Y4e0HO0Il paboThl

Bup yyeOHoM padoThI Oovem 6
yacax

O0beM o0pa3oBaTeIbHOM MPOrPaAMMbI TUCHUIIJINHBI 340

B T.4.

OcHOBHOE coaepxkaHue 2178

BT. 4..

TEOPETHYECKOE 00yUEHHE 220

MPAKTUYECKUE 3aHATHS 58

IIpodeccuoHaIBHO-OPHEHTHPOBAHHOE COACPKAHUE 56

(comep:kaHNe MPUKJIATHOTO MOTYJIsI)

BT. 4.

TEOpEeTUYECKOe O0yUEeHHE 4

MPAKTUYECKUE 3aHATHUS 52

IIpomeskyTouHasi arTecTanust (IK3aMeH) 6




2.2. TEMATHYECKHWM IJIAH U COJIEP)KAHUE TUCIHATIIMHBI

Conep:kanue yueoHOro marepuasia (0CHOBHOE H PO ECCHOHATBLHO-

HaumenoBanue pasziesioB . Oobem Dopmupyemble
" Tem OpPHEHTHPOBAHHOE), 1A00PATOPHBIE H NPAKTHYECKHE 3aHATHS, NPUKJIATHOI 4acos O
Moy b (TIPH HAJTHYNH)
1 2 3 4
OcHOBHOE coJepiKaHHe
Pasnen 1. IloBTOopenue 20
Kypca MaTeMaTHKH
OCHOBHO¥ IIKOJIBI
Tema 1.1 Copnepxanue yueOHOTO MaTepraia
ens u 3afa4u | ba3oBble 3HAHWMS W YMEHHUS [0 MaTeMaThke B TPOGECCHOHANBHOH W B
MaTeMaTHKU IIPY | TIOBCETHEBHOM JESITEIbHOCTH.
OCBOCHHH ClielHaIbHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 1.2 CopnepkaHue yueOHOro MaTepraia
UYucna u  BblYMCIEHHS. | J[eWCTBHUS HAJ| MOJOKUTEILHBIME U OTPUIIATEIBHBIMH YHCIIaMU, OOBIKHOBEHHBIMU U 0K-01, OK-02,
Beipaxxenuns U | JeCATUYHBIMH JIPOOSMH. 0K-03, OK-04,
rpeoOpazoBaHus JleticTBus co cTeneHsMH, GOPMYIIbI COKPAIIIEHHOTO YMHOKEHHSI. 2 OK-05, OK-06,
KomOuHHupOBaHHOE 3aHATHE OK-07
Tema 1.3. IIpodeccnonaibLHO-OpHEHTHPOBAHHOE cojiep:kaHue (conep:xaHmne
I'eomeTpust Ha INIOCKOCTH | MPHKJIATHOTO MOXY.ISA)
Buibl 10ckuX GUryp U UX IUIOMIA/Ib.
IIpakTHKO-OpHEHTHPOBAHHBIC 33Ja4l B KypCe T€OMETPHHU Ha IIOCKOCTH 2
IIpakTHueckoe 3aHsTHE
Tema 1.4 ConiepkaHue yueOHOTO MaTepraia
[IpouenTHble Bhruncaenus | IIpocTbie NPOLIEHTH, pa3HbIe CIOCOOBI UX BbIYUCICHHUS. CII0XKHBIE TIPOLIEHTH
TIpaKTHYECKOE 3aHATHE 4




Tema 1.5 Conepxanre yueOHOTO MaTepuaia
VYpaBuenus u HepaBeHCTBa | JIuHeiiHble, KBaapaTHbIE, APOOHO-IMHEIHbIE yPAaBHEHNS U HEPABEHCTBA
IpaKTHYECKOE 3aHATHE 2
Tema 1.6 CopnepxaHre yueOHOTO MaTepraia
Cucrembl ypaBHeHuil u | CiocoObl pelieHus CHCTEM JMHEWHBIX ypaBHeHui. [TousaTus: matpuna 2x2 u 3x3,
HEPaBEHCTB ompenenurens Matpuibl. Merox [aycca. CucTeMbl HEJNMHEHHBIX ypaBHEHHMIL. 6
CucrteMbl HEpaBEHCTB
KomMbunmnpoBanHoe 3aHsTHE
Tema 1.7 Copaepxanue yqeOHOTO MaTepHaa
BxoH0# KOHTPOJIb Beruncnienuss M mpeoOpa3oBaHus. YpaBHEHHs M HepaBeHCTBAa. ['eomeTpus Ha
IUIOCKOCTH 2
KouTtponsnas pabora
Pazgen 2 Ilpsimble 20
MJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conepxanre yueOHOTO MaTepraia
OcHOBHbIE noHaTus | [peamer crepeomerpun. OCHOBHBIC TOHATHS (TOYKa, MpsAMas, IUIOCKOCTb,
CTEPEOMETPHH. npoctpanctBo).  OCHOBHBIE — aKCHOMBI  cTepeoMeTpuu.  Ilepecekaroruecs, 2
Pacnonoxxenue NpsAMBIX U | MapaleNbHBIC W CKPEIIMBAOIIMECS  TpsiMble. [Ipu3HaK M  CBOWCTBO OK-01. OK-03
IUIOCKOCTEH CKpELIMBAIOIINXCS PSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. OK-0 4 OK- 07’
KOoMOMHMPOBaHHOE 3aHATHE '
Tema 2.2. Conepxanre yueOHOTO MaTepuaia
[MapannensHocTh NpsiMbIX, | [TapautensHble mpsiMas W IIOcKocTh. Onpenesnenne. Ilpusnak. CsoiictBa (¢
npsMOM M IIOCKOCTH, | jokasarenbetBoM). Iapatenshsie miockoct. Onpenenenue. [pusnak. CoiicTa
TUIOCKOCTEH (c nmoxasarenbcrBoM). Terpasap ¥ ero sneMeHTH. llapaienenumen W ero
a1eMeHThl. CBOICTBA MPOTUBOIIOJIOKHBIX TPaHel U JUaroHayel mapaiesienumnesa. 6

IToctpoenue ceuenuii. Pemenue 3anau.

KOMGHHHPOBaHHOC 3aHATUC




Tema 2.3.
[lepneHaUKyIAPHOCTD
MPSIMBIX, IPSAMON U
IUIOCKOCTH, TUIOCKOCTEH

Copeprxanne yaeGHOTO MaTepraia

Ilepnenaukynspueie mpsmsblie. IlapamnensHsle TpsiMble, NEPIEHAUKYISAPHBIE K

INIOCKOCTH. HpSIMOi/'I u IIJIOCKOCTH.

JoxazarensctBo. [leprnenaukynsip U HakiIoHHas. [leprneHANKYIsSpHBIE TUIOCKOCTH.

IMpusHak  HepneHAUKYISIPHOCTH

IIpu3Hak nepneH UKyIsPHOCTH IIIOCKOCTel. Jloka3aTenbCcTBo.

PaccrosiHus B mpocTpaHcTBE 2
KomOunupoBaHnHOe 3aHsTHE
Tema 2.4. Cogepxanue yqeOHOro MaTepHala
Teopema 0 TPEX [Teopema o Tpex MepIeHUKYIsIpax. Jloka3aTenbcTBO. YTon MEXIy HpsAMoil u
TICprICHIUIKY I9pax IUIOCKOCTBIO. YTOJ MEX]Ty IIIOCKOCTAMHU 4
KoMbunmnpoBaHHOE 3aHATHE
Tema 2.5. IIpodeccnonaibLHO-OPHEHTHPOBAHHOE cojiep:kaHue (copep:kaHmne
[MapannensHsie, HNPHKJIATHOTO MOXYJISA)
NepreH MK YIIspHbIE, AKCHOMBI ~ cTepeoMeTpHuu. [lepmeHauKyIspHOCTh HPSIMOH UM IIOCKOCTH,
CKpPELMBAIOLIMECS TIPAMBIE | IApaJUIeIbHOCTD JIBYX MPSMBIX, HePIICHIUKYIISIPHBIX IUTOCKOCTH, 4
MePIEeHUKYIIPHOCTD IIOCKOCTEH
[IpakTHueckoe 3aHsATHE
Tema 2.6. Conepxanre yueOHOTO MaTepuaia
Pemenue 3anay. IIpamble u | Pacnionoxkenne OpsIMBIX M IJIOCKOCTEH B NMPOCTpaHCTBE. [lepneHmuKyIIpHOCTD U
IUIOCKOCTU B | MapauIeIbHOCTD MPSIMBIX U IOCKOCTEH. CKpEeInBaIOIHecs IpsiMble
MIPOCTPAHCTBE KounrponbHas pabora 2
Paznen 3. KoopauHatel n 16
BEKTOPbI
OK-02, OK-03,
Tema 3.1 CopnepkaHue yaeOHOTO MaTepraia OK-04, OK-07
JlexapToBBI KOOpAMHATEI B | JlekapToBbl KOOpAMHATHI B mpoctpaHcTBe. [Ipocreiimine 3amaun B KOOpAMHATAX.
npocTpaHcTse. Paccrosnue | PaccrosiHue Mex Ty IBYMSI TOUKaMH, KOOPIMHATHI CEPEANHBI OTPE3Ka 4

MEXAY ABYMsI TOUKaMU.

KomOunupoBaHHOe 3aHsATHE




Tema 3.2

BekTops! B mpocTpaHCcTBeE.
Yron Mexay BeKTOpaMu.
CkaysipHO€ TpPOM3BE/ICHHE

Copeprxanne yueGHOr0 MaTepraia

BekTopsl B mpoctpaHctBe. Cil0KEHHE M BBIYMTAHHE BEKTOPOB. YMHOXEHHE
BeKTOpa Ha 4ucio. KomruianapHele BekTopbl. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Paznoxenne BekTOpa MO TpeM HEKOMIUIAHAPHBIM BekTopam. KoopauHaTel BekTopa,

BEKTOpPOB CKaJIIPHOE TIPOM3BEACHHE BEKTOPOB B KOOPAMWHATAX, YrOJl MEX/Y BEKTOPAMHU, YTOJI 6
MEXKIy OPSIMO# U IIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTAMH. YpaBHEHHE TTIOCKOCTH.
I'eoMeTpuYecKuii CMBICI OMPEACTUTENs 2X2
KoMOunnpoBaHHOe 3aHATHE
Tema 3.3 IpodeccHoHaILHO-OPHEHTHPOBAHHOE coJepiKaHue (conmep:xanue
Ipaktuko- OPHKJIATHOTO MOXY.IfA)
OpHEHTUPOBaHHbIE 3anaud | KoopauHaTHAs IJI0CKOCTh. BBIUKMCIIEHHE PACCTOSHUM W IUIOIIALeH Ha IIOCKOCTH.
Ha KoopauHaTHOH | KonnuecTBeHHbIE pacueTsl 4
IUIOCKOCTH IpakTHyueckoe 3aHsTHE
Tema 3.4 Copaepxanue y4eOHOTO MaTepHaa
Pewmenue 3aj1au. | JlekapTOBBI KOOpAMHATHI B pOCTpaHcTBe. BekTophl B mpocTpaHcTBe. CIoKeHHe U
KoopanuHaTsl 1 BEKTOPbI BBIYUTAHHE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha 4ncio. KoMIutaHapHbIe BEKTOPHI.
Cka/sipHOe  IPOM3BEICHUE  BEKTOPOB.  Pas3liokeHHEe  BeKTopa MO  TpeM
HEKOMIUTaHapHbIM BekTopaM. [Ipocrteiimme 3amaun B koopaumHatax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEXK/Y TOYKAMH, KOOPJIHHATBI CEPEIMHBI OTPE3Ka, CKAIIPHOE
MPOU3BEJICHHE BEKTOPOB B KOOPJMHATAX, YroJl MEXIYy BEKTOPAMH, YTOJ MEXIy 2
MPSIMO# M TIOCKOCTBIO, YrOJI MEX/IY TIIOCKOCTIMHU
KouTtponeHas pabora
Pazagen 4, OCHOBBI 40 OK-01, OK-02,
TPUTOHOMETPUH. OK-03, OK-04,
TpuroHomerpuyeckue OK-05, OK-06,
$yHKIIN OK-07
Tema 4.1 CopnepkaHue yaeOHOTO MaTepHraia




Tpuronomerpuyeckue
(GYHKIMH  TTPOM3BOJIBHOTO
yria, udcna. Panuannas u
rpajycHas Mepa yria

Pannannas mepa yrma. [ToBopoT Touku BOKpYr Havanga koopauHat. OmpenencHue
CHHYCa, KOCHHYCa, TaHTeHCAa ¥ KOTAaHIeHca. 3HAKW CHHYCa, KOCHHYCA, TAHT€HCA U
KOTAHI'€HCa 0 YEeTBEPTSIM. 3aBUCUMOCTb MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM
¥ KOTQHI'€HCOM OJIHOT'O U TOTO XKe yriia

KomOunupoBaHHOE 3aHsTHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPHIECKHE
TOXKJIECTBA.

DOpMyJIBI IPUBEACHUS

ConepkaHre yaeOHOTO MaTepraia

Tpuronomerpuueckue ToxkaecTsa. CuHyc, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB O
u - o. GopMyIel IpUBEICHUST

KombunuposanHoe 3aHsTHE

Tema 4.3

CuHyc, KOCHHYC, TaHTEHC
CyMMBI M Pa3HOCTH [JBYX
yTII0B

Cunyc u KOCHHYC
JBoiHOrO yria. ®opmyisl
TIOJIOBUHHOTO yTia

CopneprxaHue yueOHOTO MaTepHaa

Cymma u paszHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. @opmynsl  mojoBuHHOrO yria. [IpeoOpasoBaHusi CyMMbI
TPUTOHOMETPUYECKUX (YHKIHA B IPOU3BEICHUE W IIPOM3BEICHUS B CYMMY.
BelpakeHHe TPUTOHOMETPHYECKHX (QYHKIMH uepes

TAHI'€HC IIOJIOBUHHOTO

aprymenta. [IpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKESHHH

KomOuHupoBaHHOE 3aHsTHE

Tema 4.4 CopniepkaHre yaeOHOTO MaTepHraia

Oynkumy, ux cpoicTBa. | O6nacTe ONpeAeneHns U MHOXKECTBO 3HaueHHi (yHKunil. YETHOCTD, HEYETHOCTS,
Cnoco06sbt 3a7aHus | NepuoaUYHOCTb GyHKuMi. CriocoObl 3aianus GyHKIUM

GbyHKIMN KombunuposanHoe 3aHsTHE

Tema 4.5 Cogepxanue yqeOHOro MaTepHala

Tpuronomerpudeckue OO6JacTb ONpEeeNIeHUs] U MHOXECTBO 3HAYEHHH TPUTOHOMETPHUYECKHX (YHKLUIL.

(GYHKLMM, MX CBOWCTBA M

Y&THOCTD, HEUETHOCTD, HEPUOANYHOCTh TPUTOHOMETpUYeCKUX (GyHKImid. CBOWCTBa

rpaduxu U rpaduku GyHKIME Y = COS X, Y =Sin X, y = tg X, y = ctg X.
KomOuHupoBaHHOE 3aHsTHE.

Tema 4.6 CopnepxaHre yueOHOTO MaTepraia

IIpeobpazoBanue Cxxatue U pacTsbKeHre rpa kOB TPUTOHOMETPHUYECKUX (PYHKIIUH.




rpadukoB

IIpeobpazoBanue rpauKOB TPUTOHOMETPUUYECCKUX (PYHKIIUIT

TPUTOHOMETPHUUECKHUX IIpakTuueckoe 3aHsTHE

byHKIHTA

Tema 4.7 IIpodeccnonabLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:kaHmne
Onucanue NPHKJIATHOTO MOXY.IfA)

TIPOM3BOACTBEHHBIX Hcnonb3oBaHue CBOMCTB TPUIOHOMETPUUYECKUMX (YHKIMH B NPodecCHOHANBHBIX

IPOIIECCOB  C
rpaukoB QyHKLHUH

TOMOIIIBIO

3agadyax

HpaKTI/I'-IeCKOG 3aHATHC

Tema 4.8 Cogaepxanue yqueOHOro MaTepHala
OOparHble O6patHble TpuroHOMeTpHYeckue GyHKInm. X cBoiicTBa 1 rpaduku
TPHrOHOMETpITHCCKHE KombunnpoBanHoe 3ansaTHE
GbyHKIHH
Tema 4.9 Cogepxanue yqueOHOro MaTepHala
Tpuronomerpuyeckue VpaBHeHHe COS X = a. YpaBHeHue SiN X = a. YpasHenue tg X = a, ctg X = a.
YPaBHEHMS M HEPABEHCTBA | PelleHne TPUrOHOMETPUYECKMX YPABHEHHH OCHOBHBIX THIIOB. NPOCTEHILIHE
TPUTOHOMETPUYECKHE YpPaBHEHMS, CBOMMIIMECS K KBAaJpPaTHbIM, pellaeMble
pa3IoKeHHEM Ha MHOKUTEIH, OAHOPOIHBIE.
IIpocreiimue TpuroHoMeTpuyeckre HepaBeHCTBA
KomOunmnpoBanHoe 3aHsTHE.
Tema 4.10 Conepxanre yueOHOTO MaTepuaia
Cucrembl CucreMbl IPOCTEHIIMX TPUTOHOMETPUUECKUX YPABHEHHUH
TPUTOHOMETPHYECKUX KomOuHupoBaHHOE 3aHsATHE
ypaBHEHHUH
Tema 4.11 CopnepkaHue yueOHOTO MaTepHraia
Pemrenne 3amad. ocHoBHI | [IpeoGpa3soBanue TPUTOHOMETPHUYECKUX BBIpaKEHUH. Pemmenue
TPHTOHOMETPUH. TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB B TOM YMCIE C MCIIOJIb30BaHHEM
Tpuronomerpuyeckue CBOWCTB (DYHKIIHHA.
GbyHKIHH KontponbHas padora

Pasnea 5.




KommiekcHbie yucsia

Tema 5.1
KowmruiekcHsle uncia

CopnepkaHue yueOHOTO MaTepraia

Ionsitne xomruiekcHoro uucia. CONpspKeHHbIE KOMIUIGKCHBIE YMCIIA, MOAYIb M
apryMeHT KOMIUIEKCHOro vumcna. @opMa 3amucd  KOMIDIEKCHOTO — 4HCIa
(reomeTpuUecKas, TPHUTOHOMETpUUYECKasl, anrebpanueckas). ApudMeTHUECKHE
JeHCTBHS C KOMIIJIEKCHBIMU YHCIIaMU

KomOunmnpoBaHHOe 3aHsATHE




Tema 5.2 Conepxanre yueOHOTO MaTepuaia
IIpumenenue BrinonHeHne  pacdyeToB ¢ MOMOINBIO  KOMIUIEKCHBIX — uucend. Ilpumepsl
KOMIUIEKCHBIX YHCET HCTIONIb30BAHUS KOMIUIEKCHBIX YHCET 4
IpakTHyecKoe 3aHATHE
Paspen 6. Ilpou3Boanas 40
ynkuum, ee
npuMeHeHue
Tema 6.1 CopnepxaHue yaeOHOTo MaTepraia
Ilonatme  mpowmsBomHOM. | OnpeeneHue YHUCIOBOM MOCIEIOBATENIBHOCTH U CIIOCOOB! ee 3amanus. CBoiicTBa
@opmMynel M [IpaBWJA | YHCIOBBIX MoOcienoBaTenpHocTel. OmnpeneneHue mnpenena IMOCIEI0BaTEIbHOCTH.
nudhepeHIupoOBaHUL Breuncnenne  mpepenoB  mocienoBatenbHocTed.  [lpemen  GyHknum - Ha 2
6eckoneunoctu. [Ipenen Gpynkiuu B Touke. [Ipupaienue aprymenra. [pupamienue
¢byukiuu.  3amgaud, TPUBOAAIIME K MOHATHIO Mpou3BoaHON. OmnpepencHue
HPOU3BOAHOM. AJITOPUTM OTHICKAHUSI POU3BOIHOM
KoMOGHHHPOBAHHOE 3aHATHE OK-01, OK-02,
Tema 6.2 CopniepkaHre yaeOHOTO MaTepraia OK-03, OK-04,
IIpousBoxHbIE cymmbl, | @opmynsl quddepennuposanus. [Ipasuia nuddepentyponanus 6 OK-05, OK-06,
pasHOCTH  npousBeleHus, | KoMOUHUPOBAHHOE 3aHATHE OK-07
YaCTHOTO
Tema 6.3 CopnepxaHue yaeOHOTo MaTepuaia
IIpousBonnele Omnpenenenue cioxHol (GyHKuu. [Ipou3BogHast TPUTOHOMETPHUYECKUX (QyHKIMIA.
TPUTOHOMETPHYECKUX IIpou3BoaHas CIOKHON (YHKIIUU
Gynxuuit.  Ilponssoanas | KoMOGHHMPOBaHHOE 3aHATHE 6
CII0KHON (pyHKIUH
Tema 6.4 Conepxanre yueOHOTO MaTepuaia
Hownstue O | Tlonstue HenpepbBHOM (yHkimu. CoiicTBa HempepbiBHOM (yHKIMU. CBs3b
HETIPEPEIBHOCTU ()YHKITHIL 2

Meton uHTEpBaIOB

MEX]y HEIPEePhIBHOCTHIO B N (epeHIHPyeMOCThI0 QYHKIINY B TOUKE. AJITOPUTM
pellIeHns] HEpaBEHCTB METOJI0M MHTEPBAJIOB




KomOunupoBaHHOe 3aHsATHE

Tema 6.5 CopnepkaHre yueOHOTO MaTepHraia
I'eomerpuaeckuii u | [eomeTpuyeckuii CMBICI NPOM3BOMHON (YHKUMH — YIIIOBOM KO3 QHIMEHT
¢buznueckuit CMBICHI | KacaTeNIbHOI K rpaduky (yHKLIUH B TOYKE. YpaBHEHHE KacaTENbHOH K rpaduxy
HPOMU3BOIHON (GyHKIMH. AJTOPUTM COCTaBJICHUS YPaBHEHHS KacaTelbHOW K rpaduky (yHKIUH
y=f(x)
KomOunmnpoBaHHOe 3aHsATHE
Tema 6.6 ConiepkaHue y4eOHOTO MaTepraia
Duznueckuit cmbich | Ousndecknii (MEXaHHYECKUH) CMBICI MPOM3BOAHOM — MTHOBEHHAs CKOPOCTh B
MPOU3BOAHOMN B | MOoMeHT BpeMenn t: v = S (t)
po (heCCHOHATBHBIX IpakTHyecKoe 3aHATHE
3a1auax
Tema 6.7 Cogepxanue yqeOHOro MaTepHala

MOHOTOHHOCTh  (DYHKIIHH.
Touku SKCTpEeMyMa

Bospacranne u yObiBaHME (YHKINH, COOTBETCTBHE BO3pACTaHHS H YOBIBaHUS
¢yHkMM  3HaKy npousBoaHOM. [loHsATHE mNPOM3BOMHOI BBICIIErO MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOM3BOJHON BBIMYKIOCTH (BOTHYTOCTH) (pyHKIIMHU Ha
oTpe3ke. 3ajayd Ha MakCUMyM M MHHUMYM. [IoHsTHE acHMHOTOTHI, CIOCOOBI HUX
onpezeneHus. AJITOPUTM HCCIENOBaHUS (YHKIMU U TOCTPOEHUsS ee rpaduka c

MOMOILBIO TPOU3BOIHON. JIpoOHO-NuHEHas QyHKIMS

KOMGHHHpOBaHHOC 3aHATUC

Tema 6.8
HUccnenosanve GpyHKUU u
MOCTPOCHHE rpauKoB

CopnepxaHue yaeOHOTO MaTepraia

HccnenoBanue q)yHK]_II/II/I Ha MOHOTOHHOCTb U IIOCTPOCHUE I‘pa(bPIKOB.

KomOunupoBanHOe 3aHsATHE

Tema 6.9 HauGonbiiee u

Copeprxanne yaeGHOTO MaTepraia

HaMMEHbLIEE 3HayeHus | Haxoxaenne HamOONBIIEr0 W HAMMEHBIIETO 3HAa4YeHWil (yHKUHMH, mocTpoeHHe

GbyHKIMH rpa)kOB MHOTOUICHOB C HCIIONB30BAHUEM allapaTa MaTeMaTHIECKOTO aHaIn3a
KomOunupoBaHHOe 3aHsATHE

Tema 6.10 IpodeccnoHaILHO-OPHEHTHPOBAHHOE coJep:kaHue (conep:xkanue




Haxoxnenue HNPHKJIAHOTO MOXYJIST)
ONTUMANBLHOrO pesynbTaTa | HaumeHbluee n Hanboblee 3Ha4eHUE HYHKIIN 6
C TIOMOUIBIO MPOU3BOIHOMN | [IpakTHYECKOE 3aHSTHE
B MPAKTHYECKUX 3a/1a4ax
Tema 6.11 Cogepxanue yqaeOHOro MaTepHala
Pemenne 3aga4. | @opmynsl u npasuna auddepeniupoBanus. MccnenoBanue GyHKIHUN C TOMOIIBIO
IpousBoxHas GyHKIMY, €€ | mpou3BoaAHON. Hauboblee 1 HaNMEHbIIEE 3HAYUEHUS QYHKIUU 2
MpUMEHEHHE KonTtponbsHas pabora
Pa3nen 7. 46
MHOrorpaHHHKH H TeJa
BpalleHus
Tema 7.1 Conepxanne yueOHOTO MaTepraia
Bepummnel, pebpa, rpanu | [TonsTre MHOrorpaHHuka. Ero sjemeHTsl: BepuMHbI, pebpa, rpaHu. JMaroHasb.
MHOTI'OTrpaHHUKa Ceuenue. BhImyKiible U HEBBITYKJIbIE MHOTOT PAHHUKH
KoMOUHUPOBAHHOE 3aHATHE 2
Tema 7.2 Copnepxanre yueOHOTO MaTepraia OK-01, OK-02,
IIpusma, ec | [Tonsitue npusmel. Ee ocHoBanust m OokoBble TpaHu. BricoTa mpusmel. [Ipsmas u OK-03, OK-04,
COCTaBIIAIONIME, CEYEHME. | HakIoHHas npusma. [IpaBuibHas npusma. Ee ceueHue OK-05, OK-06,
lpsmas  w  npaBuibHas | KOMOWHAPOBAHHOE 3aHSTHE 2 OK-07
MIPU3MBI
Tema 7.3 Cogepxanue yqueOHOro MaTepuala
[Mapannenenunen, Ky0. | [Taparenenumesn, cBoWcTBa HPSIMOYrOJBHOTO mapajurenenunena, Kyb. CedeHne
Ceuenue KyOa, | Kyba, mapajuienenunena
napajeenunena KomOuHupoBaHHOE 3aHsATHE 2
Tema 7.4 Conepxanrie yaeOHOTO MaTepraia
ITupamuna, ee | [lmpamuna u ee onementol. Cedenue mnupamuael. [IpaBuibHas mnUpaMua.

COCTaBJIAIOIIMUE, CCUCHHC.

YcedeHHas nupamuia




IIpaBunpHas  mupammuia.

Yceuennas nupamMyia

KomOunupoBaHHOe 3aHsATHE

Tema 7.5

CopnepkaHue yaeOHOTO MaTepHaia

BokoBast u nonHas | [nomans 60KOBOM U MOJHOMN MOBEPXHOCTH MPU3MBI, THPAMHUJIBI

HOBEPXHOCTD npu3Mel, | KOMOHHHUPOBAHHOE 3aHSITHE

TTHPAMUJIBI

Tema 7.6 CopnepxaHue yaeOHOTO MaTepraia

Cummerpuss B Kybe, | CUMMETpHST OTHOCHTENBHO TOYKH, NpsAMOM, miockoctd. Cummerpusi B KyOe,

TapajiieJieIiuIe e,
IIpU3Me, MUpaMUuIe

napajuieNnenumnene, npu3me, nupamuie

KomOunupoBanHOe 3aHsATHE

Tema 7.7 IIpodeccnonalbLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:kaHmne
IlpuMepsl CHMMETpUHT B | HPHKJIATHOTO MOXYJISA)
npodeccun CuMMeTpHst B IPUPOJIE, APXUTEKTYpe, TEXHHKE, B OBITY
IpakTHyeckoe 3aHsTHe
Tema 7.8 CopnepkaHre yaeOHOTO MaTepraia
[IpaBunbHbIE TToHsITHE PaBHIBHOrO MHOTOTrpaHHKUKa. CBOMCTBA MPaBIIBHBIX MHOTOIPAHHHUKOB
MHOTOTPaHHUKH, uX | [IpakTHyYecKOe 3aHsITHE
CBOICTBa
Tema 7.9 Copnep:xaHue yaeOHOTO MaTepHaia
ununap, ero | Humueap u ero snemenTsl. CeueHne nuuHapa (MapauiebHOe OCHOBAHUIO U OCH).
cocrapisitomive.  Cedenue | PasBepTka LuIMHIpa
LUIMHIpa KombunnpoBanHoe 3ansTHE
Tema 7.10 IpodeccnoHaILHO-OPHEHTHPOBAHHOE coJepikaHue (conep:kanue
Komyc, €ro0 | MPUKJIATHOTO MOIY.IsA)
cocrapstomue. Ceuenne | Konyc u ero onmemeHtsl. CeueHHe KoOHyca (HapajIeIbHOE OCHOBAHUIO U
KOHyca MPOXOJISAIIEe Yepe3 BEPIINHY), KOHHYECKHe ceueHus. Pa3BepTka KoHyca
KombunuposanHoe 3aHsTHE
Tema 7.11 CopnepkaHue yaeOHOTO MaTepHraia




YceueHHbIi KoHyC. | YceueHHbll kKoHyC. Ero oOpasyromast u Beicota. CedeHue ycedeHHOro KOHyca
Ceuenue ycedyeHHoro | KomOMHMpOBaHHOE 3aHsATHE

KOHyca

Tema 7.12 Conepxanre yueOHOTO MaTepuaia

Iap u cdepa, nx ceuenus

Ilap u chepa. B3aumuoe pacnonoxenne chepbl u miockoctu. Cedenue mapa,
chepbl

KomOunmnpoBaHHOe 3aHsATHE

Tema 7.13
Tlonsarue 00 oObeMe Tea.

CopniepkaHue yaeOHOTO MaTepraia

Tlonsitne 06 ob6beme Tena. OObeM Kyba M TPSIMOYTOJIBHOTO MHapajulelienune/a.

OtHomeHue o6nseMoB | O6beM mpu3Mbl W WwMHApa. OTHOMICHHE OOBEMOB IOJOOHBIX  TelL.
MOJIOOHBIX TeJ I'eoMeTpUYeCKHiA CMBICI OMIPEACTUTENS 3-TO MOPSIIKA
KoMOunmnpoBanHOe 3aHATHE
Tema 7.14 Copaepxanue yqeOHOro MaTepHuaa
OGbeMbl M IUIOWAM | OFbeMbl IMPaMUIBL U KOHyca. OGbeM Mapa. [LIomay NoBepXHOCTel Ten

HOBCpXHOCTeﬁ TEI

KOM6HHI/Ip0BaHHOC 3aHATUC

Tema 7.15
KoMOunaruu

CopnepxaHue yaeOHOTO MaTepraia

KomOunarm reoMmeTpudecKux el

MHOTOTPAHHUKOB M Tell | [IpakTHYecKoe 3aHsTHE

BpallleHus

Tema 7.16 Cogepxanue yqeOHOro MaTepHala

I'eomerpuueckue Hcnonb3oBaHue KOMOMHAIMKA MHOTOIDAaHHMKOB U Tel BpALIEHHS B IPAKTHKO-

KOMOMHAIIMN Ha MPaKTUKE

OPHUCHTHUPOBAHHBIX 3aJadax

[IpakTHueckoe 3aHsATHE

Tema 7.17
Pemenue 3aj1ad.
MHororpaHHukd #u Tena

BpaICHUS

Copeprxanue yaeGHOTO MaTepraia

O6beMBbI U TUIoIaau MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPALICHU

KouTtponeHas pabora




Paspen 8.
IlepBooOpa3nas
ynkuumn, ee
npUMeHeHue

14

Tema 8.1

IMepBooOpasHast (yHKIHH.
[IpaBuna HaXO0KICHUS
HepBooOpasHbIX

CopnepkaHue yueOHOTO MaTepraia

3amaya 0 BOCCTAaHOBJICHHWH 3aKOHA JBIDKEHHs IO M3BECTHOH ckopoctu. [lonsrue
uHTerpupoBanust. O3HAKOMJICHHE C MOHSITHEM HHTErpana M HepBOOOpa3HOM st
¢yukuun y=f(X). Pemenne 3amau Ha CBA3b MEPBOOOPA3HON M €€ TPOM3BOIHOM,
BBIUMCIICHUE IIepBOOOpasHOi uid naHHOW ¢Qynknuu. Tabmuma Qopmyn s

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK...

HaX0XKACHHS epBOOOpa3HbIX. M3ydeHne npaBuia BHIYMCICHNS IEPBOOOpa3HO 2
KombunnpoBanHoe 3aHsTHE

Tema 8.2 CopnepkaHue yaeOHOTo MaTepraia

[Mnomans KpuBONUHEHHOM | 3agauy, MPHBOISINNE K NMOHATHIO ONPEACICHHOIO HHTErpana — O BBIYHCICHHU

Tparenuy. ®dopmyna | mIom@aM KpPUBOJIMHEHHONW Tpameuud, O IepeMelieHnd To4yku. [loHsTHe

Herotona — JleitOuuna OTpEeeNEHHOTO  WHTerpaja. leomerpuueckuii ¥ (U3HUECKHH  CMBICH
omnpezenenHoro uurerpana. ®opmyna Helotona— JleliOHuna 2
KoMOMHHPOBaHHOE 3aHATHE

Tema 8.3 CopnepkaHue yaeOHOTO MaTepraia

HeonpeneneHusIit u | [ToHsiTHe HeONPeeNeHHOro HHTerpasa

OTIpe/IeNeHHbIN NHTErPanbl | KoMOHMHUPOBAHHOE 3aHSTHE 2

Tema 8.4 CopneprkaHue y4eOHOTO MaTepraia

Iousitue 006 | ['eoMeTpUYecKHil CMBICI ONPEIEIEHHOr0 HHTEerpaia

OTpeneICHHOM HHTerpajie | KoMOMHUpOBaHHOE 3aHsTHE 2

KaK IUIOLIAN

KPHBOJIMHEWHOH Tpanenun

Tema 8.5 IpodeccHoHaILHO-OPHEHTHPOBAHHOE coJepikaHue (conep:kanue

OnpeneneHHbIi  nHTErpan

NPHKJIATHOTO MOTY.ISA)




B JKU3HU T'eomerpuueckuii cMmpicn ompeneneHHoro wuHrterpana. Popmyna Heiorona -
JleitOnmma.
Pemenue 3aau Ha NpUMEHEHUE UHTErPaja sl BBIYUCICHUS (HPU3NUECKUX BEIHYUH
U omaaei 4
IIpakTuueckoe 3aHsTHE
Tema 8.6 CopniepkaHre yaeOHOTO MaTepraia
Pemrenne 3agad. | [TepooOpasnas ¢ynkuuu. [IpaBuia HaxoxaeHus TepBooOpa3HbiX. Ee npuMeHeHue
ITepBooGpasnas (ynkuuH, | KonTponsHas paboTa 2
ee IPUMCEHCHHE
Pa3znen 9. 18
Crenenn H KOPHH.
CrenenHast pyHkuus
Tema 9.1 Copnepxanue yueOHOTO Matepuaia
Crenennasn Qynkuus, ee | [Tonstne KOpHsi N-0if CTeNneHn u3 JelicTBUTENnbHOro uncna. Oynkimun y = 3/X ux
CBOICTBa cBoiicTBa 1 rpaduku. CBOWCTBA KOPHS N-0if CTENCHN
KomOunuposanHOe 3aHsTHE 4
Tema 9.2 CopnepkaHue yaeOHOTO MaTepHraia
[IpeoOpazoBanue IIpeo6pa3oBanne HPPALMOHAIBHBIX BHIPAIKCHHI OK-01, OK-02,
BBIPOKEHHH ¢ KOpPHAMH N- | KOMOMHUPOBAHHOE 3aHSATHE 4 OK-03, OK-04,
OM CTETICHU OK-05, OK-07
Tema 9.3 CopnepkaHue yaeOHOTO MaTepraia
CroiictBa  cremeHn ¢ | [IoHsATHE CTENEHH C JIIOOBIM palMOHAIBHBIM Hoka3zaTeneM. CTeneHHble (YHKIHH,
PpalMOHAIBEHBIM U | UX CBOMCTBA U rpaduKu
JeHCTBUTEIBHBIM KombunnupoBanHoe 3ansTHE 2
MOKa3aTeIsIMU
Tema 9.4 Conepxanre yueOHOTO MaTepuaia
Pemenne PaBHOCHIIBHOCTP HppalMOHANBHBIX yPaBHEHWH H HEpaBEeHCTB. MeTomel uX
HPPALMOHATBHBIX petenus. Penienre nppaluoHaibHbIX ypaBHEHUH U HEPaBEHCTB




YpaBHEHHI U HEPABEHCTB

KomOunupoBaHHOe 3aHsATHE

Tema 9.5

CopnepkaHre yueOHOTO MaTepraia

CrenieHn u kopHU. | Omnpezenenue creneHHONW (yHKuuH. Mcrnonab3oBaHHE €€ CBOWCTB IMPU PEIICHUU
CrenenHas GyHKIMA YPaBHCHHII U HEPAaBEHCTB 2
KouTtponbsHas paboTa
Pa3nen 10. 18
Ioka3arenbHast
ynkuus
Tema 10.1 Cogepxanue yqaeOHOro MaTepHala
INokazarenpHas GyHKIHA, | CTeneHb ¢ NPOM3BONBHBIM  JEHCTBHTENBHBIM MOKasarenaeM. Onpenenenue
ee CBOICTBa nokaszartenbHoi (yHKuuM, ee cBoiicTBa M rpaduk. 3HAKOMCTBO C HMPUMEHEHUEM
MOKa3aTeNIbHOH (YHKIMH. PelieHue mokasaTeNbHBIX YpaBHEHUH (YHKIHOHAIBHO-
rpauIecKUM METOI0M 4
KoM6unmnpoBaHHOE 3aHATHE
Tema 10.2 Cogaepxanue yqeOHOro MaTepraa OK-01, OK-02,
Pemenne noxazaTenpHbIX | PelneHne Ioka3aTeNbHBIX YpaBHEHUH METOIOM YpaBHHBaHHS —IIOKa3aTeliei, OK-03, OK-04,
YPaBHEHHI U HEPABEHCTB | METOJOM BBEJCHHS HOBOH IEPEeMEHHOH, (YHKIHMOHAIBHO-IPAQUUECKUM METOIOM. OK-05, OK-07
Penrenue noka3aTeNbHBIX HEPABEHCTB 8
IMpakTHyeckoe 3aHATHE
Tema 10.3 Copneprxanue yueOHOro MaTepraia
Cucrempl IOKa3aTENbHBIX | PemeHne cucteM MOKa3aTeNbHBIX YPAaBHCHUH
ypaBHEHHH KombunuposanHoe 3aHsTHE 4
Tema 10.4 Cogepxanue yqeOHOro MaTepHala
Pemenue 3aja4. | PenieHne NoOKasaTeNbHBIX ypaBHEHHMII METOJOM YpaBHUBAHHUS IIOKa3aTeled Hu
TokazarenbHast GyHKLUS METOJIOM BBEICHHUSI HOBOH MepeMeHHOH. Perrenne mokazaTenbHbIX HEPAaBEHCTB
KonTponsnas pabora 2
Pasnen 11. Jlorapugmsl. 30 OK-01, OK-02,
Jlorapudpmuueckas OK-03, OK-04,




hynkuus

Tema 11.1 CopnepkaHue yueOHOTO MaTepHraia

Jlorapngpm gucnaa. | Jlorapupm uncia. JlecaTHYHBINA U HATYpaIbHBIN JOrapuMbl, YUCIIO €
HecaTuunbiii u | KoMOuHHpOoBaHHOE 3aHSTHE

HaTypaJbHBII JIorapudmbl,
YHUCIIO €

Tema 11.2
CpoiictBa  sorapudMoB.

CopnepxaHue yaeOHOTO MaTepraia

CaoiicTBa norapuMoB. Onepanus JorapupMUpOBaHUs.

Onepauust Kom6uHupoBaHHOE 3aHATHE
JI0Tapr(MUPOBAHIS

Tema 11.3 Cogepxanue yqyeOHOro MaTepHala
Jlorapupmuueckas Jlorapudmuueckas GyHKIHS U ee CBOIcTBa

GbyHK1Ms, ee cBolicTBa

KombunuposanHoe 3aHsTHE

Tema 11.4

Pemenne
JIorapuMUUECKAX
yYpaBHEHHH U HEPaBEHCTB

Copaepxanue yqeOHOTO MaTepHaa

Ilonste norapudmuueckoro ypaBHenus. Omepanus mnoTeHIupoBanus. Tpu
OCHOBHBIX METOJa pEHICHHS JIOTapu(PMHUUECKUX YypaBHEHUH: (yHKIHMOHAIBHO-
rpaduyecKuil, METOJ MOTEHIUPOBAHUS, METOJ BBEACHHS HOBOW IMEPEMEHHO.
Jlorapugpmuyeckue HepaBeHCTBA

KomOunupoBaHHOE 3aHsATHE

Tema 11.5 CopnepxaHre yueOHOTO MaTepraia

Cucremsl ANTOPUTM pelIeHHsl CHCTEMbl ypaBHEHHWH. PaBHOCWIIBHOCTH JorapudMUUEcKux
JorapuGpMUIecKuX ypaBHEHHI U HEPaBEHCTB

ypaBHEHHH KombunuposanHoe 3aHsTHE

Tema 11.6 IMpodeccnonaibHO-OPHEHTHPOBAHHOE cojiep:kaHHe (cozep:xaHue

Jlorapudmer B mpupoae u
TEXHHUKE

HMPHKJIATHOTO MOXYJISA)

Ipumenenne norapudma. Jlorapudmuueckas cmnupans B npupone. Ee
MaTeMaTH4YeCKHE CBOMCTBA

IIpakTHueckoe 3aHsTHE

OK-05, OK-07
IIK...




Tema 11.7

Copeprxanne yueGHOrO MaTepuaia

Pemrenne 3anad. | Jlorapupmuueckast — ¢yHkuums.  Pemenme  mpocreimmx - gorapuMHYECKHX
Jlorapumsl. ypaBHEHUH 2
Jlorapupmuueckas KonrponbHas pabora
GbyHKIHS
Pasnen 12. 10
MmuozxecTBa. DJIeMEHTHI
Teopuu rpagos
Tema 12.1 CopnepxaHue yaeOHOTO MaTepHraia
MHoxecTBa Ionstie MHOXecTBa. [ToaMHO)KecTBO. Onepanyu ¢ MHOKECTBAMU
KomOuHupoBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonaibHO-0PHEHTHPOBAHHOE cozepKanue (conep:kanue
Ornepanuy ¢ MHOXECTBAMHU | MPUKJIATHOTO MOTYJIs)
Ornepanuy ¢ MHOXECTBaMH. PeleHne nprkIagHbIX 3a1aq
IpakTHyeckoe 3aHATHE 2
Tema 12.3 CopnepxaHue yaeOHOTO MaTepraia
I'padbr IMonstue rpacda. CBsA3HELA rpad), xepeBo, UK rpad Ha INIOCKOCTH
Ipaxruueckas pabora 4
Tema 12.4 Cogepxanue yqyebHOro MaTepHaia
Pemenne 3amad. | Onepauun ¢ MHOkecTBamMu. OIUCaHUE pealbHBIX CHUTyalMii C IIOMOLIBIO
MmuosxectBa, I'padsr 1 ux | mHOXecTB. [IpuMeHeHIe rpadoB K PELICHUIO 32134
IIPHIMEHEHHE KonTtpomnpHas pabota 2
Pas):(gn 13. DnaemeHTbI 26 OK-01, OK-02,
KOMOHMHATOPHKH, OK-03, OK-04,
CTATHCTUKH M  TeOpUH OK-05, OK-07

BeposITHOCTel

Tema 13.1

Copeprxanne yueGHOTO MaTepraia




OcHOBHbIE noHstus | [lepecTaHOBKH, pa3MeleH s, COUSTaHMUSI.
KOMOMHATOPHKH
KomOunmnpoBanHoe 3aHsTHE.
Tema 13.2 Conepxanre yueOHOTO MaTepuaia
CoOsitHe, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHbIE COOBITUS. TeopeMbl O BEPOSTHOCTH CYMMBI
coObitust.  CrioxeHHe U | cOObITHIH. YCIIOBHAsI BEPOSTHOCTh. 3aBUCHMBbIE U HE3aBUCHMBbIE COOBITHs. TeopeMbl

YMHOXEHHE BEPOSITHOCTEH

0 BEPOSITHOCTH ITPOU3BECHUS COOBITHI.

KombunnpoBanHoe 3aHsATHE

Tema 13.3 IpodeccnoHaILHO-OPHEHTHPOBAHHOE coJepikaHue (conep:kanue
BepositHOCTD B | HPHKJIATHOTO MOTY.IfA)
po (heCCHOHATBHBIX OtHOcHTENbHAs YacToTa COOBITUS, CBOMCTBO ee ycToHuMBOCTH. CTaTHCTHYECKOe
3aj1auax orpeieseHHe BEpOATHOCTU. OLIEHKa BEPOSATHOCTU COOBITHS

IIpaxkTuueckoe 3aHsTHE
Tema 13.4 CopnepxaHue yueOHOTo MaTepraia
JuckperHas cnydaiiHas | Bumel cimydaliHbIX BenwuuH. ONpeneieHHe IUCKPETHOM CIy4aiHOH BEJIMYUHBL
BEJIMYUHA, 3aKOH ee | 3akoH pacmpeneneHus AUCKPETHOW CcioydailHOW BenuuuHBL. Ee uucioBble
pacrpezeneHus XapaKTEePUCTUKU

KomOunupoBaHHOE 3aHsTHE
Tema 13.5 CopnepxkaHre yueOHOTO MaTepraia
Bagaun  Marematudeckoi | Bapuauwonnsiii  psg.  IMonwron wacror wu  rucrorpamma.  CrarncTHYeckde
CTaTUCTUKHU XapaKTEePUCTHKHU psija HaOMIOAAeMbIX TAaHHBIX

KombunupoBanHoe 3aHsTHE
Tema 13.6 IIpodeccnonalbLHO-OPHEHTHPOBAHHOE cojiep:kaHue (conep:xaHune

CocraBienue Ta0muIl H
JMarpaMM Ha [PaKTHUKE

NMPUKJIATHOTO MOJYJIsI)

TlepBuunast 00pabOTKa CTATUCTUYECKHUX JAHHBIX. | paduueckoe ux mpeacTaBiIeHHE.
HaxosxieHne cpelHUX XapaKTepPUCTHK, HaOII0MaeMBbIX TAaHHBIX

HpaKTI/I'{ecxoe 3aHATUC




Tema 13.7

Cozepixanne yueGHOTO MaTepHrana

Pemenue 3a7a4. | DneMeHTsl KoMOuHaTopuku. CoObITHE, BEPOSTHOCTH COOBITHA. CllokKeHHE H
DJIeMEeHTHI YMHOKEHHE BEPOSITHOCTEH
KOMOMHATOPHKH, KonTponenas pabora 2
CTaTUCTUKHM M TEOPHUHU
BEPOSATHOCTEH
Paznen 14. YpaBHeHus u 28
HepaBeHCTBA
Tema 14.1 Copepxanue yueOHOTO MaTeprana
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTE ypaBHeHHH M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YpaBHEHUH ¥ HEPABEHCTB. | PABHOCWIIBHBIX IEPEX0OJax B YPaBHCHHAX M HepaBeHCTBax. OOIme MeTomsl
OOmne MeTObl PEIICHHs | PeLICHHUs YPaBHEHHIA: IEPeX0]] OT paBeHCTBAa (YHKIHMI K PaBEHCTBY apryMEHTOB 4
JUISL MOHOTOHHBIX (YHKIMH, METOJ| pa3joKeHUs] HA MHOYKHTEIH, METO]] BBEACHUS
HOBOI1 IepeMEHHO!, (PYHKIMOHAIBHO-TPaQUIECKIIA METO
KomOuHanpoBaHHOE 3aHsATHE
Tema 14.2 ConepixaHue yqeOHOro MaTepHana OK-01, OK-02,
I'padpuueckuit MeTon | OOmue MeToIpl pelIeH!s] HEPABEHCTB: MEPEeX0 ] OT CPAaBHEHUS 3HAYCHUI (YHKIMI OK-03, OK-04,
perieHus YPaBHEHMH, | K CpPaBHEHMIO 3HAUCHUI apryMEHTOB JUIi MOHOTOHHBIX (YHKLHH, METOJ OK-05, OK-06,
HEpPaBEHCTB MHTEPBAJIOB, GYHKIHOHAIBHO-rpaduyeckuii Meto. ['padudeckuit MeTon perieHus OK-07
YpaBHEHHI 1 HEPABEHCTB 4
KomOuHnpoBaHHOE 3aHsTHE
Tema 14.3 CopzepxaHue y4eOHOTO MaTepHraia
VYpaBHeHus u HepaBeHCTBa | OnpenencHue MOIyns. PackpelTHe MOAyns IO ompeneneHuro. Ilpocreiimue
¢ MOJyJIeEM YpaBHEHUS U HEpaBeHCTBa ¢ MojyieM. [IpiMeHeHne paBHOCHIIBHBIX MEPEXO0J0B B
OIIpE/ICNICHHbIX THIIAX YPABHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOuHnpoBaHHOE 3aHsTHE
Tema 14.4 Copepxanue yueOHOTO MaTeprana
VpaBHeHMs ¥ HEPABEHCTBA | 3HAKOMCTBO C IapameTpoM. [IpocTeiinie ypaBHEHHsI 1 HEPABEHCTBA C HAPaMETPOM
¢ TapaMeTpamMu KoM6HHIPOBAHHOE 3aHATHE 6




Tema 14.5
CocraBieHne U pelICHHUE
1po(ecCHOHATBHBIX 3a1a4

IpodeccuoHaTLHO-0PUEHTHPOBAHHOE coepikaHue (comepxanue
NMPUKJIAJTHOTO MOIYJIsI)

C IOMOIIBIO YPaBHEHUI 8
Tema 14.6 OO0mwme MeToab! PElICHNs] YpaBHEHUH. YpaBHEHHS W HEpaBEHCTBA C MOJIYJEM U C 2
Pemenne 3a/a4. | mapameTpaMu
YpaBHEHUS U HEPABEHCTBA

[MpakTiueckoe 3ansTue
IMpomexyrounas arrecrauus (DK3aMeH) 6
Bcero: 340




3. YCJIOBMSI PEAJIM3ALIMU PABOYEN TPOrPAMMEI YUYEBHOI
JTACHUILTAHBI

3.1. Jna peanuM3anuM NpPOrpaMMbl JUCHUIUVIMHBI  JOJKHBI  OBITH
NpeAyCMOTPEeHBI cileyoluiue crenajlbHble NOMeeHHs

Peanuzanust mporpamMmbl JUCHUIUIMHBI TpeOyeT Haiauuusg Y4eOHOro KaOuHeTa
MaTeMaTHKH.

O6opynoBanue yuyeOHOro KaOUHeTa:

- IOCAJI0YHbIE MECTA M0 KOJIMYECTBY 00yJarouuxcs;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HarJIsiTHbIX TOCOOUH;

- KOMILIEKT 3J€KTPOHHBIX BUAEOMATEPUATIOB,;

- 33/1aHUS 1711 KOHTPOJIBHBIX paloT;

- IPO(ECCUOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHMUS,;

- MaTepHalbl FIK3aMeHa.

Texnuueckue cpeacTBa 00y4eHHUS

- IEPCOHANIbHBIN KOMITBIOTEP C JINLEH3UOHHBIM IPOrPaMMHBIM 00€CIICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. HudopmannonHoe odecnevyeHne o0ydeHust

1. Jlna peanuzauuu mporpammbl OUOIMOTEUHBIN (GOHA 00pa3oBaTENbHOU
OpraHu3alyy JI0JDKEH UMETh MeYaTHbIE W/WIM AJIEKTPOHHbIE 00pa3oBaTesibHbIE U
MH(OPMAIIMOHHBIE  PECYPChl, PEKOMEHJIOBAaHHbIE JJsi  HCIOJb30BAaHUSA B
00pa30BaTEIBLHOM IIPOLIECCE, HE CTApLIE MSTH JIET ¢ MOMEHTA U3JaHMsl.

2. Pexomennyembie nevyaTHbIe U3JIaHus 1o peanuzanuu
oOuieo0pa3oBaTeNbHOM  JUCHUIUIMHBI  TMPEACTABIEHBI B METOJMYECKHX
pPEKOMEHAIMAX 110 OPraHU3aLHUHA 00yUYEHUS.



4, KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHHUS
YYEBHOM JUCIUIITAHBI

KoHTpoab u oneHka pe3yabTaToB OCBOCHHS 00I1e00pa30BaTeIbHON MUCIUTIITUHBI

pPacKphIBAIOTCS  4epes

TACIUTUTMHAPHBIE

pe3yJIbTaTHI,

HaIIpaBJICHHBIC  Ha

dbopmupoBanue 00mMUX M TPO(ECCHOHATBHBIX KOMIETEHIMI MO pasienaMm u
TeMaM COJIep)KaHus yueOHOTro MaTepuara.

Ob6masi/npodeccnonaIbHAA Paznen/Tema Tun oneHoYHbIX
KOMIIETEeH M S MeponpUsITHSA
OK 01. Bei6upath criocoObl P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBaHue
penieHus 3aaau ofc', 1.4,15,1.6 VYerHbll onpoc
npodeccUOHAIBHOM P2, Tempt 2.1, 2.2, 2.3, 2.4, | \Maremarnueckuit
JICATEIIBHOCTHA 2.5Il-0/c, 2.6 JTAKTAHT
P 3, Temsr 3.1, 3.2, 3.3 II-
MIPUMEHHUTEIIHHO olc. 3.4 WNuauBuyanbHas
K pa3JIMYHBIM KOHTEKCTaM P4 Tembr 4.1, 4.2, 4.3, 4.4, | CaMOCTOSTENbHAs
4.5, 4.6, 4.7 Tl-olc, 4.8, 4.9, | pabora
410, 4.11 [Ipencrasnenue
P 5, Temsr 5.1, 5.2 PE3yIIbTATOB
P 6, Temr1 6.1, 6.2, 6.3, NPAKTHYECKHX
6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8, paGoT
6.9, 6.10 IT-o/c, 6.11 SammTa
P7, 6 Temsr 7.1, 7.2, 7.3, TBOpUECKHX PaboT
7.4,7.5,7.6, 7.7 I1- Samura
0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, | MHAMBHAYAILHRIX
7.16, 7.17 HpOCKTOB
P 8, Temn 8.1, 8.2, 8.3, KonTponbHas
8.4,8.5,8.6 pabora
P9, Temsr 9.1, 9.2, 9.3, Beimonnenne
9.4,9.5 DK3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 3aJaHun

10.3, 10.4

P 11, Temsr 11.1, 11.2,
11.3TIl-o/c, 11.4,11.5,11.6
IT-o/c, 11.7

P 12, 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, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6

OK 02. lcnonb3oBath
COBpEMEHHbIE CPEJICTBA
IIOMCKA, aHaIN3a U
UHTEpIpETauu
uH(popMaIuu, u
UH(OPMAaIIMOHHbIE
TEXHOJIOTUHU TS
BBITIOJIHEHUS 3a/1a4
npodecCuoHaTbHOM
JEeSTEIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-

olc,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.511I-0/c, 2.6

P 3, Temn 3.1, 3.2, 3.3 II-
o/c, 3.4

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-olc, 4.8, 4.9,
410, 4.11

P5, Temsr 5.1, 5.2

P 6, Temrr 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, 6 Temer 7.1, 7.2, 7.3,
7.4,7.5,7.6, 7.7 I1-

TectupoBanue

Y CTHBIN Onpoc
MaremMaTudecKkuit
JTAKTAHT
NuauBunyanbHas
CaMOCTOSITENIbHAS
pabota
[IpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKUX
pabort

3amura
TBOPYECKUX padoT

0/c,7.8,7.9, 7.10 TI-o/c, Sanra
7.11,7.12,7.13,7.14, 7.15, | HAMBHAYAILHRIX
7.16, 7.17 TPOCKTOB
P 8, Temsi 8.1, 8.2, 8.3, KontponbHas
8.4,8.5,8.6 pabota
P9, Temsr 9.1, 9.2, 9.3, Beinonuenne
9.4,9.5 3K3aMEHAIITMOHHBIX
P 10, Temsr 10.1, 10.2, 3aJaHul
10.3, 10.4
P 11, Temsr 11.1, 11.2,
11.3I1-o/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 I1-o/c, 14.6
OK 03. [TnanupoBath 1 P 1, Tema 1.1, 1.2, 1.3 II- | TecTtupoBanue
peanu3oBbIiBaTh cobctennoe | 0/C, 1.4,1.5,1.6 YCTHBII 0npoc
1po()ECCUOHATBHOE U P2, Tempr 2.1, 2.2, 2.3, 2.4, | \Maremarnueckuit
2.511-0/c, 2.6
JMYHOCTHOE Pa3BHUTHE, JUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 II-




PEIITPUHAMATETbCKYFO
JCSITEILHOCTD B
npodeccruoHansHOM cdepe,
UCTIOJIh30BaTh 3HAHMSI 110
(bMHAHCOBOW rPaMOTHOCTH B
pa3IMYHBIX )KU3HCHHBIX
CUTYaIUsIX

o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-olc, 4.8, 4.9,
410, 4.11

P5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1, 7.2, 7.3,
7.4,75,7.6,7.7 II-

NuauBuayanbHas
CaMOCTOSTEIbHAS
pabota
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX
pabor

3amura
TBOPYECKUX PabOT

0/c,7.8,7.9, 7.10 I1-o/c, 3amura

7.11,7.12,7.13, 7.14, 7.15, | nHAUBAAYATIbHBIX

7.16, 7.17 MIPOEKTOB

P 8, Temnr 8.1, 8.2, 8.3, KOHTp()JH,Ha;I

8.4, 8.5, 8.6 paGora

P9, Tems 9.1, 9.2, 9.3, BLIMOIHEHHE

9.49.5 AK3aMCHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, saanuil

10.3,10.4

P11, Temsr 11.1, 11.2,

11.3 Il-o/c, 11.4,11.5, 11.6

IT-o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temnr 13.1, 13.2,

13.3, 13.4, 13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2,

14.3, 14.4, 14,5 11-0/c, 14.6
OK 04. D¢ dexTuBHO P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
B3aMOJIEMICTBOBATh U o/c,1.4,15, 1.6 Y CTHBIN Onpoc
paboTaTh B KOJUIEKTUBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, | \aremarnueckuit
KOMaHIe 2.5 II-o/c, 2.6 JTUKTAHT

P 3, Temsr 3.1, 3.2, 3.3 II-

o/c, 3.4 NuauBuayanbHas

P 4, Temsl 4.1, 4.2, 4.3, 4.4, | ¢AMOCTOATCIIbHAA

4.5, 4.6, 4.7 TI-olc, 4.8, 4.9, | pabota

410, 4.11 [IpencraBnenue

P 5, Temnr 5.1, 5.2 pe3yIIBTATOB

P 6, Temr1 6.1, 6.2, 6.3, NPAKTHYECKHX

6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, pabor

6.9, 6.10 IT-o/c, 6.11 Sammra

P7 Temer 7.1, 7.2, 7.3,

TBOpPYECKUX padboT




7.4,7.5,7.6,7.7II- 3amura
o/c,7.8,7.9, 7.10 I1-o/c, UHIVNBUIYaTbHbIX
7.11,7.12, 7.13, 7.14, 7.15, IIPOEKTOB
7.16, 7.17 KonTtponbnas
P 8, Temsr 8.1, 8.2, 8.3, pa6oTa
8.4,8.5,86 Brimonnenue
P9, Tempr 9.1,9.2, 9.3, 3K3aMEHAI[MOHHBIX
9.4,9.5 3aJlaHui
P 10, Temsr 10.1, 10.2,
10.3, 10.4
P 11, Temsr 11.1, 11.2,
11.3I1-o/c, 11.4, 11.5, 11.6
II-o/c, 11.7
P 12, 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, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6
OK 05. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
YCTHYIO U IUCHhbMEHHYIO o/c,1.4,15,16 YcrHbIl onpoc
KOMMYHUKAIIHIO Ha P2, Temnt 2.1, 2.2, 2.3, 2.4, | Maremaruueckuii
rOCyIapCTBEHHOM SI3BIKE 2.5 Il-o/c, 2.6 JOUKTAHT
L P 3, Temn 3.1, 3.2, 3.3 II-
Poccuiickon @enepannu ¢ olc, 3.4 NuauBunyanbHas
y4€TOM 0COOEHHOCTEe! P4, Tems 4.1, 4.2, 4.3, 4.4, | CaMOCTOSITeIbHAS
COLMAJIBHOT'O M KylnbTYypHOTO |45 4.6, 4.7 T1-0/C, 4.8, 4.9, pa60Ta
KOHTEKCTa 410, 4.11 [IpencraBnenue
P 5, Temsr 5.1, 5.2 PE3yIIbTATOB
P 1, Tema 1.1, 1.2, 1.3 II- NPaKTHHEECKHX
olc,1.4,1.5,1.6 AGoT
P2, Tems 2.1, 2.2, 2.3, 2.4, | P
2.5 I-o/c, 2.6 3amura
P 3, Tems 3.1, 3.2, 3.3 II- | TBOPUECKUX PabOT
o/c, 3.4 3amura
P 4, Temnl 4.1, 4.2, 4.3, 4.4, | uHOIUBUTYATbHBIX
4.5, 4.6, 4.7 I1-olc, 4.8, 4.9, IIPOEKTOB
4.10,4.11 KontponsHas
P5, Temrr 5.1, 5.2 paBora
P 6, Temr1 6.1, 6.2, 6.3, BLIONHEHI
6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 I-o/c, 6.11 JHGAMCHATIHOHHRIX
3aIaHuAi

P7 Temer 7.1,7.2, 7.3,




7.4,7.5,7.6, 7.7 I1-
o/c,7.8,7.9, 7.10 IT-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,
9.49.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1, 11.2,
11.3I1-o/c, 11.4,11.5, 11.6
IT-o/c, 11.7

P 12, 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, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c,
14.6P 9, Temsr 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1, 11.2,
11.3I1-o/c, 11.4,11.5, 11.6
IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3

P 13, Temsr 13.1, 13.2,
13.3, 13.4, 13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6

OK 06. ITposBasTh
IPaKJIaHCKO-
MaTPUOTUYCCKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHUE Ha
OCHOBE TPaJIUIIMOHHBIX
00IIIeYECIOBECUECCKUX
IEHHOCTEH, B TOM YHUCIIE C
Y4E€TOM rapMOHHU3AIUN

P 1, Tema 1.1, 1.2, 1.3 II-
olc,1.4,15,1.6

P 6, Temn! 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, 6 Temsr 7.1, 7.2, 7.3,
7.4,7.5,7.6,7.71I-
o/c,7.8,7.9, 7.10 IT-o/c,
7.11, 7.12, 7.13, 7.14, 7.15,

TectupoBanue

Y CTHBIN O1npoc
MaremaTuueckui
JINKTAHT
NuauBuayanbHas
CaMOCTOSITCIIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB




MEKHAIIMOHAJILHBIX U 7.16, 7.17 MPAKTUYECKUX
MEXKPEITUTHO3HBIX P 8, Temnr 8.1, 8.2, 8.3, padot
OTHOIICHHH, TPUMEHSTh 8.4,85,8.6 3amura
CTaH/IapPThI P14, Temsr 14.1, 14.2, TBOPYECKHX PabOT
AHTUKOPPYHIIMOHHOTO 14.3,14.4,14.5TI-o/c, 14.6 | 3amura
MOBEACHUS WHANBUAYaTbHBIX
IIPOCKTOB
KonTtposbHas
pabota
Breimonnenue
dK3aMEHAITMOHHBIX
3aJaHU I
OK 07. ConeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
COXPaHEHHUIO OKPYKaKOIIEH ofc,1.4,15,16 YcTHBIN onpoc
cpesbl, pecypcochepekenuio, | L 2, Tembt 2.1, 2.2, 2.3, 2.4, | Maremaruueckuii
MPUMEHSTH 3HAHUA 00 12)53,1_[:1,(;/;;3? 1,32 3.3 I JOUKTAHT
M3MECHEHHUH KJINMATa, olc. 3.4 NuanBunyanbHas
MPUHIIUIIBI OEPEKITUBOTO P4 Temsi 4.1, 4.2, 4.3, 4.4, | CaMOCTOSITeIIbHAS
npou3BoACTBa, 3¢dexkTuBHO | 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, | pabora
JIEMCTBOBATHL B 410, 4.11 [IpencraBnenue
YPE3BBIYANHBIX CUTYALUAX P5, Temer 5.1, 5.2 pe3yJIbTaToOB
P 6, Temn1 6.1, 6.2, 6.3, NPAKTHYECKHX
6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, pabor
6.9, 6.10 IT-o/c, 6.11 Sammra
P7,Temn 7.1, 7.2, 7.3, TBOPUECKHX PasoT
7.4,75,7.6,7.71I- Samra
o/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15, | MHMBHAYAIBHBIX
7.16, 7.17 TPOCKTOB
P 8, Temsi 8.1, 8.2, 8.3, Konrpobias
8.4,8.5,8.6 pabora
P9, Temn 9.1, 9.2, 9.3, Beoinonsenue
9.4,9.5 AK3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 3aJlaHui

10.3, 10.4

P 11, Temsr 11.1, 11.2,
11.3 [I-o/c, 11.4, 11.5, 11.6
IT-o/c, 11.7

P 12, 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, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6




