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1. O0mas xapakrepucTuka padoyeii mporpaMMbl 0011e00pPa30BaTebLHOI
aucmumanHbl [11.01 MaTtemaTuka

1.1. MecTo AUCHUILVIMHBI B  CTPYKType mnpodecCHoOHAILHOM
o0pasoBareabHoil nporpammsl CIIO:
OobweoOpazoBarenpHas aucuuiuinHa [1/1.01 MaTtematuka siBisieTcst 00s13aTenbHON
4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO cneunansrocTy 08.02.10 CTpOUTENBCTBO KENEZHBIX
JIOpOT, IYTh U IMyTEBOE X035 HCTBO

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThl OCBOCHUA NTUCIHUIIJIMHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepxanue TmporpaMmbl  oOIeoOpazoBaTenbHol auciuminabl  [1/1.01
MartemMaTika HampaBJI€HO Ha JIOCTH)KCHHE pE3yJbTaTOB €€ M3YYCHHUs B
cootBercTBUM € TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasieHHoctr ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOCHHMSI 001Ie00pa3oBaTeJIbHOM
aucuIIMHLI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HayeHue IUCLUUILIMHA HMMEET MpU (POPMUPOBAHUU M PA3BUTHH
o0mmux u npodeccuoHanbubix komereHui (nainee OK u 11K cooTBeTCTBEHHO).



O01mme KOMIETEHIINHT

Ili1anupyemble pe3yabTaThbl 00yUYeHUs

Oo6mme JlMcuuIuimHapHbIe
OK 01. Beibupats — TOTOBHOCTH K  TpPYyHy, OCO3HAHUE  IEHHOCTH - BJIAQAECTh METOAAMHU JOKa3aTeJIbCTB, aJrOpUTMaMU
CIIOCOOBI pelIeHHs 3a1a4 MacTepcTBa, TPYA0Jt00ue; pemieHus 3amad; yMeHue (OpMYyIUPOBATH  OMPEICICHUS,
npo¢eCCHOHAITBHON —  TOTOBHOCTB K AKTUBHOMU NeSITeIPHOCTH | AKCHUOMBI M TEOPEMBI, IIPUMEHATD UX, IPOBOIUTH 10Ka3aTEIbHbIE
JACATEIbHOCTH TEXHOJOTHYSCKOM " COIMAJIbHOM HaIPaBJICHHOCTH | PACCYKICHUA B XOAC PCIICHUS 3a1a4;
IMIPUMEHUTCEIIBHO K CIIOCOOHOCTEL AHULUUPOBATH, IUIAaHUPOBATh u - YMEThb OICPHUPOBATH IOHATHAMHU: CTCIICHb YHCIIA,

Pa3JINIHBIM KOHTCKCTaM

CaMOCTOSATENIbHO BBINIOJIHATH TAKYIO JACSITEIbHOCTD;
— HUHTEepec K pa3nuyHbIM chepam npodhecCHOHaTbLHOM
NeSITeNIbHOCTH,

Osnanenue YHUBEPCATHHBIMU y4eOHBIMHU
M03HABATEIbHBIMHU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

—  CaMOCTOSITEIILHO (dbopmyarpoBaTh u
aKTyaJIM3UpOBaTh npo0iemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBIMBaTh  CYIICCTBEHHBIH NpPU3HAK WU
OCHOBAHUS JIJIsl CPAaBHEHHUS, KIIACCUPUKAIIMH U 0000IICHMS,

— ompeneNarb MW  JEATENIbHOCTH,  3a/1aBaTh

napamMeTpbl U KPUTEPUHU UX TIOCTHKECHUS;

— BBIBJIITH 3aKOHOMEPHOCTH UM TMPOTHUBOPEYHUS B
paccMaTpUBaEeMbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHUBATH
COOTBETCTBUE pE3yJbTAaTOB ILEJNSAM, OLIEHUBaTh pPHUCKHU
MOCJIEICTBUN NCATCIBHOCTH;

— pa3BUBAaTh KPEATHMBHOE MBIIUICHHE IPU PEIICHUU
KU3HEHHBIX TPoOIIeM;

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ICHCTBUS:

— BIAJCTh HaBBHIKAMU Yy4eOHO-UCCIIEIOBATEILCKON W

MPOEKTHON  JEATENbHOCTH,  HAaBBIKAMH  pa3perIeHus
npo0em;
— BBIBIATH  MPUYUHHO-CICACTBEHHBIE  CBSI3M |

aKTyaJIM3UpOBATh 33]auy, BBIIBUTaTh THIIOTE3Y €€ PelIeHus,

HaXOOUTh  apryMEHTBhl i1 JOKa3aTelbCTBa  CBOMX

YTBEPKICHUH, 33/1aBaTh MMapaMeTPbl U KPUTEPHH PELICHHUS;
— aHaJIM3UPOBATh TMOJYYEHHbIE B XOJE pElICHUs

norapudm 4YucIa; yMEHUE BBITIONHATH BHIYMCICHHUE 3HAYCHUU U
peoOpa3oBaHus BBIPAKEHUN CO CTEMEHSMU U Jiorapupmamu,
peoOpa3oBaHus JPOOHO-PAIIMOHALHBIX BEIPAXKCHH,

- yYMETh ONEPHUPOBATH IIOHATUSAMH: PpaALUOHAIbHBIC,
UppALMOHAJIBHEIC, [I0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPHUYECKHUE  YpaBHEHUS |
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb OIIEpUpPOBATh MOHATUAMU: (YHKIIMS, HEIIPEPhIBHASL
GyHKIUS, TOpPOM3BOAHASA, IEpPBOOOpa3Has,  OMpeleIeHHbIN
UHTETpall; yMETh HAaXOAWUThb HPOU3BOAHBIE 3JIEMEHTAPHBIX
GbyHKIMI, UCHONB3Ysl CIOpPaBOYHBIE MaTepUaibl; HCCIEAOBATH B
NPOCTEHIIMX CilydasiX (PYHKIUH Ha MOHOTOHHOCTH, HAaXOIUTh
HauOoJbIIME M HAUMEHbLINE 3HA4YeHUs (QYHKUUH; CTPOUTH

rpagukd  MHOTOUYJIEHOB C  HCIIOJB30BAaHMEM  ammapara
MaTeMaTU4YeCcKOro aHaliu3a; MPUMEHATh MPOU3BOJHYIO IpHU
pelmieHuu  3ajad = Ha  JIBUOKEHHWE;  pellath  MPaKTHKO-

OpUEHTHPOBAaHHBIE 3aJjaud Ha HaAWOOJIbIIME W HaUMEHbIIUE
3HAYEHUS], HA HaX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEepUPOBaTh MOHATUAMU: pallUOHAIbHAS (QYHKINS,
ITOKa3aTenbHas GyHKIMS, CTEIEHHAas byHKIMS,
norapupmuueckass (yHKIMs, TPUTOHOMETpHUYECKHE (QYHKIUY;
YMEHHE CTPOUTHh I'padUKH M3YHYEHHBIX (YHKIHH, UCHOIb30BaTh
rpaduKyd MpU HM3YyYEHUU TMPOLECCOB M 3aBUCHUMOCTEH, IpH
pelleHnn 3a1ad U3 OpYrux ydeOHBIX MpeIMeTOB M 3anad u3
peanbHON >KU3HU; BBIpAXaTh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- YMEThb pellaTh TEKCTOBBIE 3a/laydl Pa3HbIX THUIIOB (B TOM
YyHUClIe Ha MPOLEHTHI, JOJIM W YacTH, Ha JBH)KEHHUE, paboTy,
CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 337ayd M3 OOJIACTH




3aga4uu PE3YIbTATHI, KPpUTHUYCCKU OLCHUBATh nux
AOCTOBCPHOCTb, IPOTrHO3UPOBATH H3MCHCHUC B HOBBIX
YCIIOBHUAX,

— YMETb IMEPEHOCUTh 3HAaHUS B I[I03HABATEIIBHYIO H
MIPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

— yYMeTb  HMHTETPUPOBATh  3HAHUI W3
MPEAMETHBIX 00J1acTeH;

— BBIJIBUTaTh HOBBIC HJIEH, MpEJJIaratb OpUrHHAIbHBIC
MOAXObI U PEIICHUS;

— CHOCOOHOCTHh HX HCIIOJIb30BaHHS B MO3HABATEILHOU
Y COIMATbHOM MPAKTHKE

Pa3HbIX

yIpaBiIeHUS JTUYHBIMU U CEMEHHBIMU (PMHAHCAMHM); COCTABISATh

BBIDQKEHUS, YpPAaBHEHMS, HEPABEHCTBA M HMX CHUCTEMBI IIO
YCIOBUIO 3a/1a4d, MCCIEAOBaTh MOJYYEHHOE pEIICHHE WU
OLIGHUBATh MPABJIOTIOI0OHOCTD PE3YIIbTATOB;

- YMETb OIIepUPOBATH HOHATHSMH: cpenHee
apupMeTHyecKoe, MeauaHa, HauOoJbllee ¢ HaUMEHbIIee
3HAUEHMs, pa3Max, IHUCIEPCHs, CTaHJapTHOE OTKJIOHEHHE
YHUCIOBOTO Habopa; yMeThb U3BIEKaTh, HHTEPIPETUPOBATD

uHpOpMaLKIO, MPEJICTaBICHHY B TaOnMLaX, Ha JuarpamMMax,
rpaduKax, OTPAXKAIOIIYI0 CBOMCTBA pEaJbHBIX MPOIECCOB HU
SBJICHUH; NPEJCTaBIATh MH(GOPMAIMIO C MOMOIIBIO TaOIULl U
JIMarpaMm; UCCIIEI0BAaTh CTATUCTUYECKHE IAHHBIE, B TOM YHCIIE C
IPUMEHEHHEM IpapUUECKUX METO/I0B U IEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSAMM: CIIy4allHbI ONBIT U
cillyyaifHoe cOOBbITHE, BEpOSATHOCTb CIIy4allHOIO COOBITHS;
YMEHUE  BBIUHCIATH  BEPOATHOCTH  C  HCIOJIB30BAHMEM
rpaMuecKux METOOB; NPUMEHATH (OPMYNbl CIOXKEHUA MU
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (QaKTHI U (POPMYIIBI
IIpY DPELIEHUM 3a/1ay; OLICHUBATb BEPOATHOCTH pEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU BEJIMYMHAMU; YMEHHUE
IOPUBOANUTE TNPHUMEPHI TMPOSBICHUS 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMeThb ONepUpoBaTh TMOHATHSAMH: TOYKa, NpsSMasd,
IJIOCKOCT, MPOCTPAHCTBO, JIBYTpaHHBIN yrou,
CKpELIUBAIOIINECS psIMBbIE, napauieTbHOCTh u

MEPNEHAUKYISIPHOCTD TPSIMBIX M IUIOCKOCTEH, YIoJl MEXIy
MPSAMBIMH, Yrojl MEXKIY NPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU J0 INIOCKOCTH, PACCTOSHUE
MEXIY HIPSIMBIMH, PAaCCTOSHUE MEXAY IUIOCKOCTSMH; YMEHUE
UCMOJb30BaTh IPH PEUICHWH 3a1ady HM3y4yeHHble (aKThl H




TEOpEeMbI IIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpYXaroIlero Mupa;

- YMETb ONEPUPOBATH MOHATHSMU: MHOI'OI'PAaHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, NapajuleNienuriesl, Npu3Ma, MHpaMuja,
¢durypa M NOBEPXHOCTh BpALICHUS, LWIMHAP, KOHYC, Iuap,
cdepa, ceueHus: uUrypel BpalIeHUS, TUIOCKOCTh, Kacaromiasics
cdepsbl, HUINHAPA, KOHYCA, IUIOLAAb IOBEPXHOCTH MHUPaMUIBL,
NpU3MBI, KOHYyCa, LWJIMHIpPA, IUIOmAAb cdepbl, o0beM Kyoa,
OPSAMOYTOJIBHOTO — Hapajuiesienunena, MNUpaMHIbl, PU3MBI,
[WIMHAPA, KOHYCA, [Iapa; yMEHUEe M300pakaTh MHOTOTPAaHHHUKH
U MOBEPXHOCTU BpAILLEHMS, UX CEYEHUS OT PYKH, C IOMOIIbIO
YEpPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacrio3HaBaTb ~ CUMMETPHUIO B IPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh [IPaBUIIbHbIE MHOIOIPaHHUKY;

- yMeTh OIEpUpOBaTh MOHATUSAMHU: JIBUKEHUE B
NpOCTpaHCTBE,  MOMOOHBIE  QUTypsl B MPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLIEHUE IUIOLa/iel MOBEPXHOCTEH U 00bEeMOB
NO0I00HBIX (PUTYp MPU PELICHUH 3a/1a4;

- YMETh BBIYMUCIATH I'€OMETPUUYECKUE BEIMYUHBI (IJIMHA,
yroij, IJowWaab, O0bEM, IUIOMIAb IOBEPXHOCTH), HCHOJIb3Ys
U3y4eHHbIE (POPMYJIBI U METOBI;

- YMETb ONEPUPOBATh MOHATHAMU: MPSIMOYTOJIbHAsI CHCTEMA
KOOpJMHAT, KOOPAUHATEI TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA,
CKaJsIpHOE TPOU3BEACHME, YIrOoJd MeEXAY BEKTOpaMHu, Cymma
BEKTOPOB, IIPOM3BEIACHHE BEKTOpAa HA 4YHUCIIO; HAaXOOUTh C
MIOMOIUIbIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXIy JBYMs TOUKaMU;

- yMeTh BbIOMpaTh MOAXOJAMIMNA M3YYEHHBIH METOJ JUIs
pelieHnss 3ajadyd, paclo3HaBaTb MaTeMaTHyecKue (QakThl U
MaTeMaTHYeCKUe MOJENIU B TMPUPOAHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YyMEHHE NPHUBOJUTH MPUMEPHI
MAaT€MaTU4eCKUX  OTKPBITUH  POCCHHCKOM M MHUPOBOU
MaTeMaTHYECKOU HAYKH;

- YMETb ONEPUPOBATh MOHATHIAMU: ONPEACIECHUE, aKCHOMa,
TeopeMa, CIEJICTBUE, CBOICTBO, MpPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE  (DOPMYNIUPOBKH;  yMeHHE  (HOpPMyTUpOBaThH
o0paTHOE U NPOTHBOINOJIOXKHOE YTBEPKACHHE, MPHUBOJIUTH

6




IIPUMEPBI U KOHTPIIPUMEDBHI, HCIIOJIB30BATh METOJ,
MaTEeMaTUYeCKO  MHIYKIMM;  IPOBOJUTH  JOKa3aTEJIbHbIE
pacCyXIeHHs IpU pPEIICHUU 3a7ad, OLEHUBATh JIOTHYECKYIO
IIPAaBUJIILHOCTD PACCYXKICHUM;

- YyMETb  OIEpUpOBaThb  IMOHATUSAMHU:  MHOMKECTBO,
IIOJIMHOXKECTBO, ~ ONEpallMd  HAJ  MHOXXECTBaMHU; YMEHHUE
UCIIOJIb30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM  ammapar Ul
OINMCAHUS pealIbHbIX MPOLIECCOB U ABJICHUHN IIPU PELIEHUH 3a]ad,
B TOM YHUCJIE U3 APYIUX YUeOHBIX NIPEIMETOB;

- YMEThb ONEepUpOBaTh MOHATUAMHU: Tpad, CBI3HBIA Tpad,
JiepeBo, LUK, TIpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb M
ONMHUCHIBATh Tpadbl Pa3IMYHBIMH CHOCOOAMH; HCIIOJIE30BAThH
rpadsl Ipu peLIeHUH 3a/1a4;

- yMeTb CBOOOJIHO OIEPUPOBATH IOHATUSIMU: COUETaHHE,
[EPEeCTaHOBKA, YUCIO COYETaHWH, YUCIO MEePEeCTaHOBOK; OMHOM
HpioToHa; yMeHWe MNPUMEHATH KOMOWHATOpHbIE (AaKTBI W
paccyXIeHHus Ul PELICHUs 3a/a4;

-yMETh ONEpPUPOBATH MOHATUSAMHU: HATypaJlbHOE YMHCIIO,
L[EJI0€ YHUCJIO, OCTATOK M0 MOJYJI0, PalMOHAIbHOE YHCIIO,
UPPALMOHATIBHOE YHWCJIO, MHOKECTBA HATypajlbHbIX, LEJBIX,
palMOHAIbHBIX, IEHCTBUTENIBHBIX YUCEN; YMEHUE HCIOIb30BaTh
NpU3HAKA JEIMMOCTH, HAUMEHBIIMKA OOLMI JeauTens U
HalMeHblIee o0Iee KpaTHOe, AIrOpUTM EBKIINA NpU perieHuu
3aJ1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHUS;

- YMETb CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH: CTEHNEHb C
LEeJIbIM [TOKa3aTeleM, KOPEeHb HaTypalbHOW CTENEHU, CTENEHb C
palMOHAJIbHBIM I10KA3aTeJIeM, CTENEHb C JIEHCTBUTEIBHBIM
(BemIeCTBEHHBIM) TOKa3arejaeM, Jorapupm dYHCIa, CHUHYC,
KOCHHYC Y TAHT€HC MPOM3BOJIBHOIO YHCJIA;

- yMeTb  OINEpPUPOBaTh  MOHATUSAMHU:  TOXKIECTBO,
TOKIECTBEHHOE Tpeo0pa3oBaHUe, YypaBHEHHE, HEPaBEHCTBO,
CUCTeMa YpaBHEHHI 1 HEpPAaBEHCTB, PABHOCUJIBHOCTh YpaBHEHUH,
HEPABEHCTB M CHUCTEM, PpalMOHAJIBHBIE, HppalMOHAIbHbIE,
MOKa3aTelbHbIE, CTETICHHBIE, JorapupmMuvecKue,
TPUTOHOMETPUYECKHE YpPAaBHEHHUs, HEPABEHCTBA U CHUCTEMBI;
YMEHHE pellaTh YpaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
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IOMOILBI0  pa3IMYHbIX  INPUEMOB;  pellaTb  ypaBHEHWUS,
HEPaBEHCTBA M CUCTEMBI C MAPaMETPOM; MPUMEHSATh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JJIs PELICHHUs] MaTEMaTHUECKUX 3a1a4
¥ 33/1a4 U3 Pa3IMYHBIX 00JIACTEH HAYKU U pealIbHOM KHU3HH;

- yMeThb CBOOOJHO ONEPUPOBATh TMOHATHSAMHU: Tpaduk
¢bynkunu, odpatHas GyHKIHS, KOMIO3ULUS QYHKINHN, THHEHHAS
byHKUMS, KBaApaTuyHas GYHKOMs, CTeneHHas QYHKOUS C
LEJIBIM [TOKa3aTeNIeM, TPUTOHOMETPHUECKUE (PYHKIUHU, 0OpaTHbIE
TPUTOHOMETPUUYECKHE ¢byHKLUY, HoKa3arenbHas u
norapupmuueckas (QYHKIHUH; yMEHUE CTPOUTh TpaduKH
GbyHKIHH, BBITOIHATH IpeoOpa3zoBaHus rpaduKoB HYyHKIU;

YMEHHUE HCIONb30BaTh rpaduku (QYHKIUH A HW3ydeHUs
IPOLIECCOB M 3aBUCUMOCTEM NpU pelIeHUM 3a1ad U3 JIpyrux
y4eOHBIX TMPEeIMETOB M W3 pPEaJbHON KHU3HH, BBIPAKAThH
(dbopMynaMy 3aBUCUMOCTH MEX]ly BEIMUYUHAMU;

yMEHHE CBOOOJHO ONEPUPOBATH MOHITUAMHU: YETHOCTh
GyHKLIMM,  OEpUOJUYHOCTh  (DYHKIMHM,  OrpaHUYEHHOCTb
(GyHKINK, MOHOTOHHOCTh (YHKIMH, OKCTpEeMyM (YHKIIHH,
HauOoJsplllee M HauMeHblllee 3HadeHHUs (QYHKUMH  Ha
MPOMEKYTKE; YMEHHUE MMPOBOANUTH HCCIECI0BaHNE PYHKIINH;

YMEHHUE HCIOIb30BaTh CBOWCTBA U Tpapuku (QYyHKIMHA A
pelieHnsl ypaBHEHWH, HEPaBEHCTB M 33/a4 C MapaMeTpamu;
n300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXECTBA peIleHHH
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMeTh CBOOOTHO OIIepUPOBATH HOHSATUSAMMU:

HIOCJIEI0BATEIBHOCTD, apupmeTHIecKast nporpeccus,
reoMeTpuyeckass  nporpeccus, OECKOHEYHO  yObIBarolas
reoMeTpHuecKas IpOrpeccus; yMeHue 3aJlaBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCIIE C TTOMOIIBI0 PEKYPPEHTHBIX
bopmyu;

- yYMETh ONEPHUPOBATHh IMOHATUSAMH: HENPEPBIBHOCTH
¢byHKIMU, acUMOTOTHl rpaduka (QyHKIUH, NepBas M BTOpas
MpOoU3BOJHAS (YHKIMH, FEOMETPUUECKUN U PU3UYECKUN CMBICIT
NPOM3BOJIHOW, TepBOOOpa3Hasi, ONPEAEICHHBIH  UHTErpa;
YMEHHE HaxoJUTh AaCUMNTOTHl rpaduka Q(YHKIUU; yMEHUE
BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, NPOU3BEICHUS, YAaCTHOIO U
KOMIO3UIIMN (DYHKIMHA, HAXOJAWTh ypaBHEHUE KacaTeJIbHOM K
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rpaduky GyHKINH,

YMEHHUE HCIIOJIb30BaTh MPOU3BOIHYIO JIsi HCCIIECIOBAHUS
GbyHKUMH, UL HaXOXKICHMsS  HAWIy4llero pelieHus B
NOPUKIAJAHBIX, B TOM YHCJE COIHMAIbHO-DKOHOMUYECKHX H
¢bu3nyeckux 3agavax, Uil ONPEeseHUs] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh IUIOUIaTd U 00BeMbl (PUTYyp ¢ NMOMOIIBIO MHTETpaia;
IPUBOAUTh IPUMEPbl MAaTEMAaTUYECKOIO MOJCIUPOBAHUS C
noMoIbio A depeHnnanbHbIX ypaBHEHHH;

- yMETb OINEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHWCIA, MOIYJIb M apryMeHT
KOMILIEKCHOTO 4uclia, (opMa 3alUCH KOMIUIEKCHBIX YHCel
(reomeTpuueckasi, TPUTOHOMETpHYECKass M aireOpandeckas);
yMeTh  MpPOU3BOAMTH  apupMeTHyeckue  JeicTBui  C
KOMIIJIEKCHBIMU YWCJIaMH; TIPUBOJIUTH MTPUMEPHI MUCIIOIb30BaHUS
KOMIIJIEKCHBIX YHCEJ;

- yMeTb CBOOOJIHO ONEPHPOBATH MOHATHUSMH: CpeIHEe
apupmeTHyeckoe, MeJuaHa, HauOoJblllee M HaUMEHbLIEe
3HAYCHUs, pa3Max, TUCIIEPCHS, CTAaHIAPTHOE OTKIOHEHHUE JUIs
ONMCAaHWs  YMCIOBBIX  JIAHHBIX;  yYMEHHE  HUCCIEel0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM 4YHCIEC C TPUMEHEHUEM
rpaMuecKux METOJIOB M DJEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIEIOBAaTh COBMECTHBIE HAONIOJIEHHS C TIOMOIIBIO JUarpamMmm
pacceuBaHMs U JIMHEHHON perpeccuu;

- yMeThb  HAaxOOUTh  BEPOATHOCTH  COOBITHH  C
UCMOJb30BaHUEM TpaUUecCKMX METOJOB; TNPUMEHATh Ui
pemeHust 3ama4  GOpMyNBI  CIOXKEHHS W yMHOXKEHHS
BEPOATHOCTEH, (OpMyNy TOJHOM BEPOATHOCTH, (GOpMyITy
bepuyniau, xomOuHaTtopHble (aKTbl W (QOPMYIBI;, OLIEHUBATbH
BEPOSITHOCTH  PEaJbHBIX COOBITHH; YMEHHE ONEepUpPOBATH
MOHSATUSMHU: ciyyaiiHas BEJIMYMHA, pacrpeneneHue
BEPOSITHOCTEW, MaTeMaTH4YeCKOe OXXHUIaHUE, IUCTICPCHS H
CTaHJApTHOE OTKJIOHEHHWE CIY4alHOW BENUYMHBI, (DYHKIUH
pacripesielieHus] ¥ TUIOTHOCTH PaBHOMEPHOTO, IMOKa3aTebHOTO U
HOPMAaJIbHOTO paclpe/ielieHnii; yMEHUEe UCIOJIb30BaTh CBOICTBA
M3YUEHHBIX paCTpeie]eHU Ul pelieH sl 3a/1a4; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH OOJIBIIMX YHCeN, METOJbl BBIOOPOUYHBIX
WCCIIC/IOBAHMIA;, YMEHHE TPHUBOJIUTH TIPUMEPHI TPOSBICHHS
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3aKOHa OOJBIIMX YHCE B TPHPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHUAMH: TOYKA,
npsiMasi, TUIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHI
yroj, ABYTPaHHBIN YToJl, TPEXTPaHHBIN YTOJI, MepeceKaroecs,
napajJieNibHble U CKPEUIMBAIOIIUECS TPSMBIC, TapauIeIbHOCTD U
NEepPHECHANKYISIPHOCTh TPSAMBIX M IUIOCKOCTEH, YroJl MEeXIy
OPSAMBIMH, YTOJ MEXKIY MNPSAMONH M IUIOCKOCTBIO, YIOJI MEXIy
IUIOCKOCTSIMH; YMEHHE HWCIOJIb30BaTh NpU PEIICHUH 331ad
u3ydyeHHble (AaKTBl HM TEOpeMbl IUJIAHUMETPUH; yMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYKAIOIEM MHUPE; YMEHHE
OTIepPHPOBATH TIOHSATHSIMH: MHOTOTpaHHUK, ceueHue
MHOTOTpPaHHHMKA,  NPAaBWIBHBIH ~ MHOTOTPAaHHHMK,  IpU3Ma,
nupamua, GUrypa u moBEpXHOCTh BpAIEHUs, IIHIIMHIDP, KOHYC,
map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHyca H
[WIMHPA, MapajuieIbHbIe OCH MM OCHOBAaHUIO, CEUCHUE IIapa,
IUIOCKOCTh, Kacaromasics chepbl, HWIMHApPA, KOHYCa; yMEHHE
CTPOHTH CEYEHHE MHOTOTPAaHHHKA, H300pakaTh MHOTOTPAaHHHKH,
(GUrypbl ¥ TIOBEPXHOCTH BPAIICHUS, UX CEUYCHHS, B TOM YHUCIIE C
MOMOIIBIO AIIEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSATh CBOHCTBA
reoMeTpuuecKkux (Quryp, camocTOsTeNbHO (HOPMYIHPOBATH
OTpeNeNieHns] W3ydaeMbIX (UTyp, BBIIBHTaTh THIIOTE3BI O
CBOMCTBaX M MPU3HAKaX TeOMeTpUUYecKUX (Guryp, o060CHOBBIBAThH
WIA ONpOBEprath MX; YMEHHE TPOBOAHUTH KIACCUPHUKAIIIO
buryp mo pasiaMyHbBIM IpHU3HAKAM, BBINOJHATH HEOOXOAMMBIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- yMeTh CBOOOJHO OMNEpUPOBATh TMOHATHAMHU: TUIOIMIAIb
¢burypsel, 00beM (Urypbl, BeIMYUHA YIJIa, PACCTOSHUE OT TOUKU
0 TJIOCKOCTH, PACCTOSHUE MEXAY TNPSMBIMU, PAaCCTOSHUE
MEXY MIOCKOCTSAMH, IJIOMIAAL Ccephl, MIOMAab MOBEPXHOCTH
MApaMUIbl, TPU3MBI, KOHYyca, MHJIWHIApA, oOO0OBeM Kyoa,
OPSAMOYTOJIBHOTO — HapajuieNienunena, MHpaMHIbl, PU3MBI,
IIMHApA, KOHyca, IIapa; YMEHHE HaxOJWTh OTHOIICHUE
00BeMOB MOJ00HBIX (HUTYD;

- yMeTh CBOOOJHO OIIEPHPOBATH TOHSATHSIMU: JBUKCHUE,
napajyieNIbHbld  MEPeHOC, CHUMMETpPHs Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOA00us, MOJ0OHbBIE
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(buryphl; yMEHHE pacro3HaBaTh paBHbIE U MOAOO0HBIC (PUTYPHI, B
TOM 4HCIE B TPUPOJAE, MCKYCCTBE, apPXUTEKTYype; YMEHHUE
UCIIOJIb30BaTh ~ T€OMETPUYECKHE  OTHOIICHHUS,  HaXOJUTh
reOMETPHUECKUE BETMYMHBI (JTTMHA, YT, IUI0MIA1b, 00bEM) MpH
pEIIeHNH 3aJa4 U3 JAPYruxX yueOHBIX MPEIMETOB U U3 pealbHOM
JKU3HU;

- YMETb cBO0OO/IHO OIIepupOBATH MOHSTUSIMHU:
IPSIMOYTOJIbHAs. CHUCTEMa KOOpAMHAT, BEKTOp, KOOPAMHATHI
TOYKH, KOOPJAUHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpa Ha YHUCIIO, Pa3IoKeHUE BEKTOpa Mo 0a3ucy, CKaIspHOE
MPOU3BEICHNE, BEKTOPHOE MPOU3BEIEHUE, YIrold  MEXIy
BEKTOPAMM; YMEHHUE HUCII0JIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN
METOJl AJI PElICHUs TE€OMETPUYECKUX 3aJad M 3aJad JpYyrux
y4€OHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpuLa 2X2 U
3x3, ompenenuTenb  MAaTPHUIbl, T[COMETPUUECKHH  CMBICT
OIpeeuTeNs;

- YMETh MOJENHUPOBATh pEAIbHbIE CHUTYallMHM Ha S3BIKE
MaTEeMaTUKH; COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA
U UX CHCTEMBI 10 YCIIOBHUIO 33/1a4H, HCCIEA0BATh MOCTPOCHHbBIE
MOJIENH c HCII0JIb30BaHUEM anmnapara anreopsl,
MUHTEPIIPETUPOBATH NIOJTyYEHHBIN pe3yJbTarT; CTPOMTH
MaTeMaTHUYeCKUe MOJIENU C IOMOIIbI0 TEOMETPUYECKUX TTOHATUI
W BEJIMYWH, pPEIIaTh CBA3aHHBIE C HUMM INPAKTUYECKHE 3a]auH;
COCTaBJISITh BEPOSTHOCTHYIO MOJI€Ib M HHTEPIPETHPOBATH
MOJIyYEHHBIM  pe3ynbTaT, pellaTh NPUKIAAHBIE  33Ja4u
CpeICTBAMU MAaT€MaTU4YeCKOro aHaiu3a, B TOM  4HCIe
COLIMAJIbHO- PKOHOMUYECKOT0 U (PU3MUECKOr0o XapakTepa;

- YMEHHME BBIOMpaTh MOIXOAMMI METOX Ul peleHHs
3aJauM; TOHMMAHUE 3HAYMMOCTH MATEMAaTUKH B H3yYEHUH
NPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SIBICHHI; yMEHHE
pacro3HaBaTh HpPOSBJIEHHE 3aKOHOB MaT€MaTHKU B HMCKYCCTBE,
YMEHHME MPUBOAUTH NPUMEPBl MAaTEMATUYECKUX OTKPBITUH
POCCHUICKON ¥ MHUPOBOM MaTEMAaTUUYECKON HAYKH

OK 02. Mcnonb30Barh
COBpEMEHHBIE CPEJICTBA
IMOMCKA, aHaIu3a U
WHTEPIPETAINH

B o6mactu eHHOCTH HayYHOTO TTO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOMN

IIPAKTUKH, OCHOBAHHOI'O Ha AHUaJIore

KYJIBTYP,

- yMETb OINEpUPOBaTh MOHATHUAMHU: pPaLMOHAIbHAS (QYHKIIHS.
IOKa3areiabHas byHKLu, CTETICHHAs byHKIMA,
norapudmuueckas QyHKIUS, TPUTOHOMETpUYECKHEe (PyHKINH,
oOpaTHble (YHKIMHU; yMEHHE CTPOUTh TpaduKd H3YYCHHBIX
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nHpopManuu u
MH(pOPMALIMOHHBIE
TEXHOJIOTUU IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeSATeIbHOCTH

CIOCOOCTBYIOIIIETO ~ OCO3HAHUID  CBOEro  Mecra B
MIOJIMKYJIBTYPHOM MUPE;
- COBEPIICHCTBOBAHUE SA3BIKOBOM W  UYUTATEIbCKOU

KYJbTYpbI KaK CpEJCTBa B3AUMOACHCTBUS MEXKIY JTIOIbMU U
II03HAHUs MUPa;
- OCO3HaHUE LUEHHOCTH HaYyYHOM JESATEIbHOCTH, TOTOBHOCTh

OCYHIECTBIIITH ~ TPOEKTHYIO M HCCIEIOBATEIbCKYIO
JeSTeTbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

Osnanenue YHUBEPCAITbHBIMU MI03HABATEIbHBIMU
JNEUCTBUAMMU:

y4eOHBIMU

B) paboTa ¢ nHpOpManuei:

- BIQJETh HAaBBIKAMH IIOJIy4CHUS HWHPOpPMAIMU U

HCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH
MOUCK,  aHaJM3,  CHUCTEMAaTH3alMI0  HMHTEPIPETAIHIO
nHGOpPMAINY PAa3TMYHBIX BUIOB (hOPM IpeACcTaBICHNUS;

- co3/laBaTh TEKCTHl B pPa3lUYHBIX (hopmarax ¢ y4eToM
Ha3Ha4YeHUs MH(OpMAIUK W IENEeBOW ayJUTOPUU BHIOMpas
ONITHMANIBHYIO (OPMY MIPEACTABICHHUS U BU3YaJH3allNy;

- OOCHHUBATL OOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(l)OpMaHI/II/I,
€€ COOTBETCTBME IIPABOBBIM M  MOPATbHO-3TUYECKUM
HOpMaw;

- HCIONB30BaThb  CpEeACTBA  MH(POPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTUBHBIX, KOMMYHHMKATHBHBIX M OpTraHU3allMOHHBIX
3a/1a4 ¢ coOJto/ieHneM TpeOOBaHUM 3PrOHOMMKH, TEXHUKU
0€30MaCHOCTH THTHEHBI, pecypcocOepekeHusl, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

- BJIaACTH HaBbIKaMH pacrio3HaBaHUA n 3alIUThI
nHpopmanuu, MHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

(YHKIMA, UCTIONB30BaTh TPaQUKHA MPHU U3YYCHUH TPOIECCOB U
3aBUCUMOCTEH, MpH peIIeHUuH 3a7ad U3 JPYyruxX Y4eOHBIX
IPEIMETOB U 3a/1a4 U3 peajbHOM KU3HH; BbIpaXkaTh (hopMyaamu
3aBHCUMOCTH MEX/y BETUUYNHAMH;

- YMETb OIIEPUPOBATh HMOHATUSAMH: TOXKJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YpaBHEHHMA
U HEpPaBEHCTB, PAaBHOCWIBHOCTb YpaBHEHHMH, HEPABEHCTB MU
CHCTEM, palUOHAJbHbIC, HPpPAOHAIBHBIC, MOKa3aTeIbHbIC,
CTEIIEHHBIE, JorapupmMuyuecKue, TPUTOHOMETPUUYECKHE
yYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI, YMETh pellaTh ypaBHEHUS,
HEPaBEHCTBA M CUCTEMbI C IOMOLIbI DPA3JIMYHBIX IPHUEMOB;
pemarh ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpoM;
IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJISl peLLICHHs
MaTeMaTHYECKUX 3a]ad U 3a/1a4 U3 Pa3JIMYHbIX 00JIacTei HAyKH
U peaJIbHOM KU3HH;

- yYMeThb CBOOOJHO OIEPHUPOBATH TMOHATHUSMH: JIBUKCHHE,
napajjieNibHbl  MEPEeHOC, CUMMETpPHUs Ha TIJIOCKOCTM U B
IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00us, MMOJT0OHbBIE
¢burypsl; yMeTh pacro3HaBaTh paBHbIE U HOJOOHbBIE (UTYpBI, B
TOM 4YHCIIE B TPHPOJE, WCKYCCTBE, apXUTEKTYpe; YMETh
UCTOJNb30BaTh ~ T€OMETPUUYECKUE  OTHOUICHUS,  HaXOJUTh
reoMeTpUYEeCKre BEIUUMHBI (JUIMHA, YroJl, TUI0MIalb, 00BEM) PH
peLIeHUH 3aJa4d U3 APYruX y4eOHBIX MPEIMETOB U U3 PeanbHOM
KHU3HU

OK 03. IlinanupoBats u
pealln30BBIBATh
COOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
PEANPUHUMATETBCKYIO
JICSITEIIBHOCTD B

B o0nacti 1yXxOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

- cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO
MIOBE/ICHNUS;

- CHOCOOHOCTh OLEHMBAaTh CHUTYyallUI0 U TPUHUMATh
OCO3HAaHHBIE PEILIEHUS, OPHUEHTUPYSACh HA MOPAJIBHO -
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHUE JMYHOIO BKJIaJia B IOCTPOEHHE YCTONYHMBOIO

- YMCTb OIICpHUPOBATH TIOHATUAMMU palluOHAJIbHEBIC,
HppairuOHAJIBHEIC, ITOKa3aTCIbHBIC, CTCIICHHBIC,
JIOFapI/I(bMI/I‘{eCKI/IC, TPUTOHOMCTPHYCCKUC YpaBHCHUA u

HEPAaBEHCTBA, UX CUCTEMBI;

- yYMETb OIEpUPOBATh IOHATUSAMHU: MHOTIOIPDAHHUK, CEUEHUE
MHOTOTpaHHMKa, KyO, Hapaielenunes, Mpu3Ma, NUpaMHJa,
¢urypa M TNOBEpPXHOCTh BpAIICHUS, IMJIUHIP, KOHYC, IIap,
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npo¢eCCHOHATBHON
cdepe, UCIOJIB30BaTh
3HaHUS 110 PUHAHCOBOK
I'paMOTHOCTH B
Pa3IMYHBIX KHU3HCHHBIX
CUTyaluiIXxX

Oynymero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMUM POJUTEISIM U (WIJIH)
OPYTUM 4JIeHaM CEMbH, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEH CEMEWHOW KU3HU B
COOTBETCTBUM C TPaJULUIMHU HapoaoB Poccuu;

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUAMMU:
a) caMOOpraHU3alHs:

- CAMOCTOSITEJIbHO  OCYLIECTBJISTH  IIO3HABATEJIbHYIO
NesITeNIbHOCTb,  BBISBIATH ~ MPOOJEMBI,  CTaBUTb |
(dbopMynupoBaTh COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIbHOMN
NESATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

- CaMOCTOSITEIbHO COCTABJIATH IJIaH PELIeHMs MPOOIEMBbI C
y4eToM MMEIOIINXCA pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHUM;

- J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

croco6cTBOBaTh ()OPMUPOBAHHUIO ¥ TPOSIBICHUIO MTUPOKOI
SPYAMLIIMM B pPa3HBIX O0NAacTAX 3HAHUW, [OCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHbIN YPOBEHb;
0) CaMOKOHTPOJIb:

WCIIOJIB30BATh NPUEMBl Pe(ICKCHH IS OICHKH CUTYAIlHH,
BbIOOpa BEPHOI'O PELICHHUS;

- YMETh OLICHMBAaThb PUCKM U CBOEBPEMEHHO NPUHHUMATH
pELIEHNs IO UX CHUKEHUIO;

B)  OMOLMOHAIbHBIA  WHTEJJIEKT,
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOIIEW CTPEMJICHHE K
JOCTUKEHHIO 1IeJIM U yCIIeXy, ONITUMU3M, HHUIUATUBHOCTb,
YMEHHE J€MCTBOBATH, UCXOS U3 CBOUX BO3MOKHOCTEN;

- OMIIATUH, BKJIIOYAIOMIEH  CHOCOOHOCTh  IOHUMATh
SMOLIMOHAIIBHOE COCTOSIHME IPYTHUX, YYUTHIBaTh €ro IpHU
OCYILIECTBICHUH KOMMYHHKAIIH, CHOCOOHOCTD K
COUYBCTBHIO U CONIEPEKUBAHUIO;

- COIMAJbHBIX HAaBBIKOB, BKIIIOYAIOUIMX CIHOCOOHOCTh
BBICTPAWBaTh OTHOILEHHS C JPYTMMH JIOJbMH, 3a00THTHCA,
MIPOSIBIIATh UHTEPEC U pa3pemniatb KOHQINKTHI

MpeaIoararomui

chepa, ceueHus GUTYpHl BpalieHHs, MJIOCKOCTh, Kacaromasics
cdepsl, MUIUHAPA, KOHYCA, TUIOMIAb MOBEPXHOCTH MHPAMUJIBL,
NpU3MBI, KOHYCa, NWJIMHIpPA, TUIOmAab cdepbl, o0beM Kyoa,
MOPSIMOYTOJIBHOTO — MapajlieenuIea, MUPAMHIbLI,  TPU3MBL,
WIMHAPA, KOHYCa, [apa; YMEHUEe H300pakaTh MHOTOTPaHHUKH
U IOBCPXHOCTU BpalllCHUA, UX CCUYCHHA OT PYKH, C IMOMOIIBIO
YEPTSIKHBIX HHCTPYMEHTOB M JJCKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaTh ~ CHMMETPHUIO B MPOCTPAHCTBE,  YMETh
pacrio3HaBaTh MPAaBUIbHBIC MHOTOTPaHHUKH;

- YMETb OIIEPHUPOBATH IOHATHSAMHU. IPSIMOYIOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPJIUHATHI BEKTOpA,
CKaJISIPHOE TPOM3BEICHHE, Yrol MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOpa HAa YHCIO; HAXOIUTh C
MOMOIIBIO0 U3YYEHHBIX (POPMYJT KOOPJIMHATHI CEPEUHBI OTPE3Ka,
paccTosiHUE MEXKIY IBYMS TOUKaMU

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTH H-
CaMOONPECACIICHUTO,

- yMETh ONEPUPOBATh MOHATUAMHU: CIIYYalHBIA ONBIT H
CIIy4aifHO€ COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSI; YMETh
b b
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paboTaTh B KOJJIEKTHBE U
KOMaHJ1e

- OBJIaJicHWE HaBbIKaMU  Yy4eOHO-MCCIIEeI0BaTENbCKOM,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;

OBnanenue YHUBEPCAIbHBIMHU KOMMYHUKaTUBHBIMU
JEACTBUSAMMU:

0) coBMeCTHas JeSTEIIbHOCTh:

- IOHUMAaTh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHJHOW U
WHIUBUAYAIBHON paboOThI;

- IpUHMMATh  ILI€JIM  COBMECTHOM  JESTEIbHOCTH,
OpraHU30BbIBATH M KOOPJAWHHUPOBATH JIEUCTBHUS IO €€
JOCTHKEHMIO: COCTABJIATh IUIAH JIEHWCTBHM, paclpenessaTh
POJIU C YYETOM MHEHUI YYaCTHUKOB O00CYXk/IaTh PE3yNIbTaThI
COBMECTHOI paboThI;

- KOOPJMHUPOBATh U BBINOIHATH pPAbOTy B YCIOBHUAX
peayIbHOTO, BUPTYaIbHOTO u KOMOMHHUPOBAHHOI'O
B3aUMOJCICTBUS;

- OCYUIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IOBEICHUE B
pa3IMYHBIX  CUTyaUUsX, HPOSBIATH  TBOPYECTBO U
BooOpakeHue, ObITh UHULIUATUBHBIM.

OBnazieHue yHUBEPCAIIbHBIMU PETYISTUBHBIMU JEHCTBUSAMM:
I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

- NPUHUMATh MOTHUBBI M ApPTYMEHTHl APYIUX JIOAEH INpu
aHaJIn3€e Pe3yJbTaTOB JIEATEIbHOCTH;

- TNpU3HaBaTh CBOE€ MPAaBO M MPaBO APYrHMX JIOJEH Ha
OIUOKHU;

- pa3BUBaThb CIIOCOOHOCTb MOHMMATh MHpP C TO3ULUHU
JPYroro 4eaoBeKa

BBIUUCIISTH BEPOSITHOCTH C HCHOJb30BaHUEM TpaduuecKkux
METOAOB; MPUMEHATH (POPMYIBI CIOXKEHHUS U YMHOXKCHHS
BEPOATHOCTEH, KOMOHMHATOpHbIE (akTel U GOPMYIBl IPHU
pELICHUH 3a/1a4; OLEHHBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4alHbIMH BEJIIMYMHAMH; YMEHHE MPUBOJIUTH
IPUMEpPbI TPOSIBICHUS 3aKOHA OOJIBIINX YKCET B MPUPOTHBIX H
OOLIECTBEHHBIX SIBJICHUSX;

- YMeTh CBOOOJHO ONEpUPOBATHh MOHATHSIMH: CTEHECHb C IEIBIM
MIOKa3aTeleM, KOpPEHb  HaTypalbHOM  CTENEHH, CTEIEHb
paloOHaJIbHBIM I10Ka3aTelIeM, CTElEeHb C JIeHCTBUTEIBHBIM
(BemiecTBEHHBIM) TOKa3aTeneM, Jorapudm 4Yucia, CHHYC,
KOCUHYC U TAHT€HC POU3BOJIBHOTIO YHCJIA;

- YMeTh CBOOOJHO ONEpUPOBATH MOHATUSAMU: TpaduK (YHKIIHNH,
oOparHas GyHKIHS, KOMITIO3UIUS GYHKINH, THHEeHHAs: ()yHKIH,

KBaJgpaTU4Has (QYHKUUS, CTENeHHas (YHKUUSA C LENbIM
[I0Ka3areieM, TPUTOHOMETPUYECKHE  (QYHKIUH, OOpaTHbIE
TPUTOHOMETPHUUYECKHE ¢byHKLHY, HoKa3aresnbHas u

norapupmuueckas GyHKIUA; YMETh CTPOUTH TpaduKu GyHKINH,
BBITMIOJHATH MpeoOpa3zoBaHus rpa@uKoB (YHKIIHIA,

- yYMeThb WHCHONB30BaTh Tpapukud (GYHKOUHA Ui HW3yYCHUs
IPOIIECCOB M 3aBHCUMOCTEH NpU pelleHHH 3a7ad U3 Jpyrux
y4eOHBIX TPEeIMETOB H W3 pEealbHOW JKU3HHU; BBIpaXXaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- CBOOOJTHO OIEPHUPOBATH TOHATHAMHU: YETHOCTh (DYHKIHH,
NEPUOJIMYHOCTh  (DYHKIMHM,  OrpaHMYEHHOCTb  (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (YHKIMHU, HauOoJbllee U
HaVMEHbIIEe 3HA4YeHUs (QYHKIUM HAa TPOMEKYTKE; YMETh
IPOBOJIUTH HCCIIe0BaHNE (DYHKIINH;

- yMETh HCIOJIb30BaTh CBOWCTBA M Tpaduku (QyHKIUN 175
peleHusl ypaBHEHUH, HEpaBeHCTB M 33Jad C MapaMeTpami;
n300pakaTh Ha KOOPJMHATHON TUIOCKOCTH MHOYKECTBA pEIICHUMN
ypaBHEHH, HEPABEHCTB U X CHCTEM

OK 05. OcymecTBisaTh
YCTHYIO ¥ TIHCbMEHHYIO
KOMMYHHUKAIIIO Ha
rOCy/lapCTBEHHOM  SI3bIKE
Poccutickoii @enepanuu ¢

B o6mactv 3¢TeTHYECKOT0 BOCIIMTAHMS:

- JCTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAS 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYy/Ia
1 OOIICCTBEHHBIX OTHOIICHHM;

- coCOOHOCTh BOCIHTHIBATh PA3IMYHBbIC BHJIBI MCKYCCTBA,

- YMeTh OIEpPUpOBATH IMOHATUAMU: CpeaHee apUu(pMETHUYECKOE,
MeAuaHa, HauOosiplllee W HaUMEHbIllee 3HAYEHHUs, pa3Max,
JUCIIepCHs, CTaHAAPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa;
YMEHHE  M3BJEKaTh,  HWHTEPIPETHPOBaThH  HH(OpPMAILHUIO,
NpPEJCTAaBICHHYI0 B TaOJMIaX, Ha JAMarpammax, rpadukax,
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Y4ETOM ocoOeHHOCTeH
COILIMAJIBHOTO u
KYJIbTYpHOT'O KOHTEKCTa

TpaJAWLIMM ¥ TBOPYECTBO CBOEro0 M JPYruX HapoOJOB,
OIIYIIATh 3MOLUOHAIBLHOE BO3/CHCTBUE UCKYCCTBA;

- yOeXJIeHHOCTh B 3HAUMMOCTH JJIsi JIMYHOCTH U OOIIEecTBa
OTEUECTBEHHOT0O W MHPOBOTO MCKYCCTBA, JSTHHUYECKHUX
KYJIbTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPOKEHHIO B pa3HBIX BHJIAX
HCKYCCTBa, CTpEMJICHHE MpPOSBISATh KauecTBa TBOPUECKOM
JIUYHOCTH;

OsBnageHue YHUBEPCATbHBIMHU KOMMYHHKATUBHBIMU
JICHCTBUSAMHU:

a) oOmieHue:

- OCYIIECTBIIATh KOMMYHHUKAITUU BO BCEX Cepax KU3HH,

- pacrio3HaBaTh HEBepOaJbHBIC CpEACTBA  OOIICHUS,
MMOHMMATh 3HAYEHWE COIMAIBHBIX 3HAKOB, pPAacClO3HABATh
MPEANOChUIKM  KOH(MIMKTHBIX CUTyalluii U  CMSAr4aTh
KOH(JINKTHI,

- PAa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA C
HCITI0JIb3OBAHHUEM A3BIKOBLIX CPCIACTB

OTpaXXalollyl0 CBOWCTBA pEATbHBIX TPOLIECCOB M SIBICHUM;
MPEJICTaBISTh MHPOPMAIIMIO ¢ TTOMOIIBI0 TAaOIUI] M JUarpamm;
UCCIIEIOBaTh CTAaTHUCTUYECKUE JlaHHble, B TOM YHCIE C
IpUMEHEHHEM TpapUUeCKIX METO/I0B M AIEKTPOHHBIX CPECTB;

- YMETh OMNepUpOBATH MOHATUSMHU: TOUKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAHHBIM YIOJ, CKPEIMBAIOLIUECS IIPSIMBIE,
MapajuIeIbHOCTD U MEPIEeHIUKYIAPHOCTD MPSIMBIX U INIOCKOCTEH,
YroJa MEXAY IPSAMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO,
YroJI MEKIY TUIOCKOCTSIMH, PACCTOSIHME OT TOUKH J0 IIOCKOCTH,
pacCToAHnUC MCIKIY IIPAMBIMU, PACCTOAHUC MCKAY IJIIOCKOCTAMU,
- YMETh HCIOJIb30BaTh MPU PEUICHUH 3314 U3y4yeHHbIe (PaKThl U
TCOPCMbI TNIAHUMETPUH; YMCHHUEC OLUCHHUBATL Pa3MCPbI 00BEKTOB
OKPYXAroIIero Mupa

OK 06.
Ipa)xTaHCKO-
MaTPUOTHYECKYIO
MTO3HIIUIO,
JIEMOHCTPHPOBATh
OCO3HAHHOE TOBEJCHHUE Ha
OCHOBE TPaIULIUOHHBIX
00I1IeYeT0BEYECKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4eTOM rapMOHHU3AINN
ME)KHALIMOHAIbHBIX u
Me)erJ'II/IFI/IOSHBIX
OTHONICHUW, TPUMEHATH
CTaHIapThI
AHTHKOPPYIIIUOHHOTO
MOBEICHUS

IIposiBnars

- OCO3HaHME OOYyYarOIIMMUCS POCCUHCKONW TIpakIaHCKON
HUJICHTUYHOCTH;

- LEJEHANPaBICHHOEC pPa3BUTHE BHYTPEHHEH IO3ULUU
JMYHOCTH Ha OCHOBE JyXOBHO-HPaBCTBEHHBIX LEHHOCTEH
HaponoB Poccuiickonn ®Penepauuu, HUCTOPUYECKUX U
HAllMOHAJIbHO-KYJIBTYPHBIX  Tpaauluid,  (OopMUpOBaHUE
CUCTEMBbl 3HAYMMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK
AHTUKOPPYILIMOHHOTO  MHPOBO33PEHHsSI  IIPABOCO3HAHUS,
9KOJIOTUYECKON KYJIbTYpbl, CIOCOOHOCTH CTaBUTh LEJIU U
CTPOUTH KU3HEHHBIE IJIaHBI,

B yactu rpayk1aHCKOro BOCIIUTAHMUS:

- OCO3HAaHUEC CBOHX KOHCTUTYIHMOHHBIX IIpaB n
O6H33.HHOCT€I>1, YBAKCHHUC 3aKOHA U IPABOIIOPSA KA,
- IIPHUHATHC TpaguIIMOHHBIX HaIlMOHAJIbHBIX,

00I11€4eTIOBEYECKMX T'YMAaHUCTUYECKHX U JIEMOKPATHYECKHX
IIEHHOCTEH;

- TOTOBHOCTb IPOTUBOCTOATH HJEOJOTHH 3KCTPEMHU3MA,
HallMOHaNM3Ma,  KceHopoOuH,  AUCKPUMHMHALMU  TO
COLIMAJIbHBIM, PEIMTHUO3HBIM, PpPacOBBIM, HAIMOHAJIBHBIM

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPAUHATHl TOYKH, BEKTOP, KOOPJIUHATHI BEKTOPA,
CKaJIsIPHOE IPOM3BEACHME, YIOJd MEXAY BEKTOpPAMH, CyMMa
BEKTOPOB, IPOM3BEIACHHE BEKTOpAa Ha 4YHUCJIO; HAaXOOUTh C
MOMOILBIO U3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEINHBI OTpE3Ka,
paccTosiHuEe MEXIy JBYMs TOUKaMU;

- yMeTb BbIOMpaTh NOAXOMAIIMH M3YYEHHBIH METOx s
pelieHuss 3a7auyd, pacrno3HaBaTb MaTeMaTHyecKue (QakThl U
MaTeMaTHYeCKUe MOJENIN B TPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;

YMEHHME MPUBOAUTH TNPUMEPBl MAaTEMATUYECKUX OTKPBITUI
POCCHIICKON U MUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb OIEpPUPOBaTh TMOHATUSAMHU: CIy4YalHBIA ONBIT M
Cily4aifHOe COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh
BBIYUCIISATh BEPOSATHOCTH C HCHOJb30BAHUEM TpaPUuecKuX
METOJIOB; MPHUMEHSTh (QOPMYJbl CIOXKEHUS W YMHOXKEHHS
BEPOSTHOCTEH, KOMOMHATOpHBbIE (AKTBI U  (GOPMYNIBI IPH
pelIeHnn 3a/1ay; OILEHUBATh BEPOSTHOCTU PEANbHBIX COOBITUIA;
3HAKOMCTBO CO CIIy4YalHbIMU BEIMYMHAMH; YMEHHE NPHUBOJUTH
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MpU3HAKaM;

- TOTOBHOCTb BE€CTU COBMCCTHYIO ACATCIBHOCTh B HUHTCPLCCAX
IPaKIaHCKOrO O0IIECTBA, yYaCTBOBATH B CAMOYIPABICHUH B
0011e00pa3oBaTeNbHON OpraHU3allii U JACTCKO-IOHOIIECKIX
OpraHu3aIHsIX;

- YMCHHC B3aHMOHeﬁCTBOBaTL C conraJlIbHbIMHU
MHCTUTYTaMHU B COOTBETCTBUHM € UX (QYHKUUAMH U
HAa3HAYCHHUEM;

-  TOTOBHOCTh K TyMAaHUTapHOM M  BOJOHTEPCKOU
JEATEIIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(hOpPMUPOBAHHOCTH pOCCHUIICKOM rpaXk 1aHCKOM

UJEHTUYHOCTH, NTaTPUOTU3MA, YBAKEHUS K CBOEMY Hapomy,
YyBCTBA OTBETCTBEHHOCTH Inepel PoauHoil roproctu 3a
CBOM Kpail, cBOr0 PoauHy, CBOH SA3BIK U KYJIbTYpPY, IPOLUIOE
1 HaCTOslIee MHOTOHAIlMOHAJIbHOr0 Hapoaa Poccuu;

- LICHHOCTHOE OTHOILIEHUE K T'OCYJapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY M MPUPOAHOMY HACJIEIUI0, MaMATHUKaM,
TpaauuusaM Haponos Poccun noctmxenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiHas yOEeXIEHHOCTb, TOTOBHOCTb K CIIY)KEHUIO U
3amute OTedecTBa, OTBETCTBEHHOCTh 3a €ro Cynb0y;
OCBOCHHBbIE OOYYalOIIMMUCS MEXIPEAMETHbIE TMOHATHS U
yHUBEpcaJbHble  yueOHble  JIeHCTBUS  (pEryJsTUBHBIE,
M03HaBaTeNbHbIe, KOMMYHUKATHBHBIE);

- CIOCOOHOCTh MX HCIOJb30BaHUS B II03HABAaTEIbHOM U
COLIMAJIbHOW MPAKTUKE, TOTOBHOCTh K CAMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYILECTBJICHUIO y4eOHOU JesITeNbHOCTH,
OpraHu3aIuu yueOHOro COTPYJHUYECTBA c
NEearoryeckKuMM  pabOTHUKAMU W CBEPCTHHKAMH, K
y4acTUIO B TOCTPOCHUU MHJIMBUyalbHOU 00pa3oBaTeIbHOM

PUMEPHI TPOSBIICHUS 3aKOHA OOJIBIINX YKCET B MPHPOIHBIX H
0OIIECTBEHHBIX SABJICHUAX

TPaeKTOpUH;

- OBJAJEHHE HaBBIKAMM  Yy4eOHO-HCCIIEOBATENbCKOM,

ITPOEKTHOM M COLIMAJIBHOM JIEATENBHOCTH
OK 07. ConeiicTBoBaTh - He T[pUHMMATh JCWUCTBUS, TNPUHOCAIIME Bped - | -yMeTb OINEpPUPOBATH MOHATUAMH: (QYHKLIHSA, HENpepbIBHAS
COXPaHEHHIO OKpY’KaloIleH cpene; GyHKLUs, TNPOU3BOJHASA, IEpBOOOpa3Has,  ONpEAEICHHBIN
OKpY’KaIoIlEN CpeJibl, - YMETh IPOTHO3UPOBATh HEOJIArONPHUSITHBIE IKOJIOTHYECKHUE | MHTETpal, YMEThb HAaXOJIUTh HPOM3BOJHBIC AJIEMEHTAPHBIX
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pecypcocOepeKeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHUHU KJIMMaTa,
MPUHITUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B UpE3BbIUAIHBIX
CUTYyaLUsAX

HOCIENCTBUS MPEANTPUHUMAEMBIX JICHCTBHH,
MpeA0TBpaIIaTh UX;
- pacHIMpUTh  OMBIT  JEATCILHOCTH  JKOJOTHYECKON
HaIpaBJIECHHOCTH;

- pa3pabaThiBaTh IUIaH pEHICHUS MPOOJIEMbI C Y4E€TOM
aHaIM3a HMEIOIIMXCS MAaTEepUaIbHBIX U HEMaTepUalbHBIX
pecypcos;

- OCYILIECTBIJISITH LIEJICHANPABICHHBIA IIOUCK IEepeHoca
CPEICTB U CIIOCOOOB JIeHCTBUS B MPO(ECCHOHATIBHYIO CPENY;
- yMEThb TMEPEHOCUTh 3HAHUs B I[I03HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- TIpeJiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TO3UIUU
HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

GbyHKIMI, UCHONB3Ysl CIOpaBOYHbIE MaTepUajbl; HCCIEAOBATH B
MPOCTEHIINX Cay4asiXx (YHKIMH HAa MOHOTOHHOCTH, HaXOJUTh
HauOOJbIINEe W HAUMEHbIIWE 3HAYeHUs (DYHKUUNA; CTPOUTH

I‘pa(i)I/IKI/I MHOI'O4JICHOB C HUCIIOJIB30BaHHEM arrapara
MaTEMATUYCCKOI0O aHa/i3a; IIPUMCHATH IIPOU3BOJHYIO IIpHU
pemiCHUN 3aaa4 Ha JABUXKCHUC, peuaTtb IMPAaKTUKO-

OPUEHTHPOBAaHHbIE 3aJaud Ha HaAWOOJIbIIME W HaUMEHbILIUE
3HAYEHUS], HA HAX0XAEHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIEpPUPOBaTh MOHATHUSAMHU: JBUKCHHE B IPOCTPAHCTBE,
no00HbIe (PUTYPHI B MPOCTPAHCTBE; MCIOIH30BATH OTHOIICHUE
Iomaae noBepxHocTell U 00BEMOB MOAOOHBIX (QUIyp IpH
pEIIeHNN 3a/]aY;

YMETh BBIYUCIATH T€OMETPUYECKHE BEJIWYMHBI (IJIMHA, Yroll,

- 1aBaTh OIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B | IUIOMIaAb, O00BEM, IUIOMIA[b  IOBEPXHOCTH), HUCIOJIb3YS
JIeSITeNIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB LENSIM | U3yUeHHbIE (JOPMYIIBI U METOIBI
I1K 1.2 O6pabareiBaTh - OCYILECTBJSATh UEJCHAINPABICHHBIA IOMCK IIEPEHOCA | - YMETh MOJAEIUPOBATh pEaJbHbIE CUTyallUM Ha S3bIKE

MaTCpHajibl BUAbI
IreoAC3NYCCKHUX ChbEMOK

CPEICTB U CIIOCOOOB IeHCTBUSA B MPO(HECCHOHATBHYIO CPENY;
- yMEThb TMEPEHOCUTh 3HAHWUA B I[IO3HABATCIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B
NeSATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM

MAaTEMAaTUKH,; COCTABJISATh BBIPAKCHUSA, YPABHCHHA, HCPABCHCTBA
U UX CUCTCMBI 11O YCJIIOBHIO 3aJla4uH, UCCIICA0BATH IMOCTPOCHHBLIC

MOZEeIn c UCIIOJIb30BaHUEM amnmnapara anreopsl,
MHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT;
- CTpPOMTH  MaTeMaTU4YEeCKUE  MOJEIM €  IOMOIIBIO

F€OMETPUYECKUX IOHATUN W BEJIMYWH, PEIIATh CBS3AHHBIE C
HUMH IIPAaKTUYECKUE 3a1a4H,

- YMETbh CTPOWTH MAPAJUIECIbHBIE U NEPIEHAUKYISPHBIE NPAMBIE,
pemiatb NPUKIAAHBIE 3aJa4yd C HCIOJIb30BAHMEM CBOMCTB
MapaJUIEIbHBIX U MEPIEHAUKYISIPHBIX IPSIMBIX;

- YMETb BBIYUCIIATH PACCTOSHHUS U IIJIOIIAIN HA TUIOCKOCTH;

- YMETh UCIO0JIb30BAaTh CBOMCTBA TPUTOHOMETPUUECKUX (YHKIUI
B Ipo(ecCHOHATIBHBIX 3a7a4ax

[IK 2.1 YyactBoBaTh B
MPOEKTUPOBAHUHU U
CTPOUTENBCTBE JKEJIE3HBIX
JOpOT, 31aHUN U
COOPYXKEHHI

- OIPENENSTh LEIH eATeIbHOCTH, 3a/1aBaTh apaMeTpbl U
KPUTEPHUH UX JOCTHIKEHUS;

- CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MTOUCKY
METOJI0B PELICHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

- aHAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHMS 3a/1a4l
pe3yNbTaThl, KPUTUUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb,
IIPOrHO3MPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- CTpPOMTh  MaTeMaTHYECKHE  MOJEIM C  TOMOIIBIO
F€OMETPUYECKUX TMOHSATUNW W BEJIMYUH, PEIIaTh CBS3aHHbBIE C
HUMHKU TIPAaKTHYCCKHUEC 3aJadyu; COCTaBJIATb BCPOATHOCTHYIO
MO/IeJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT;

- pfliaTh MNPUKIAAHBIC 3adadyu CPE€ACTBAMHU MATCMATHUYCCKOI'O
aHanu3a, B TOM 4YHUCJIE COIMAIbHO- 3KOHOMHYECKOTO U
(MBUYECKOTO XapaKTepa;

- BBITIOJIHSATH MPOLICHTHBIE BBIYUCIICHNUS,
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- Ie7IaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHUE

- HaXOJIUTh ONTUMAJIbHBIA PE3YJIbTAT C MOMOIIBIO MPOU3BOIHOMN
B MIPAKTHYECKUX 3a]a4ax;

- ACII0JIb30BaTh KOMOMHAIIMM MHOTOTPAaHHUKOB W TEJI BPAICHUS
B MIPAKTUKO-OPUEHTUPOBOYHBIX 3a/1auax

I1K 2.4 PazpabaTbiBaTh
TEXHOJIOTUYECKHE
MIPOIIECCHI TPOU3BOICTBA
PEMOHTHBIX paboOT
KEIIE3HOJOPOIKHOTO TTYTH
U COOPYKEHUU

- OIPEIEINIATH LEH JIJISl PEIICHUS BOSHUKAIOIIHX
npoecCHOHANBHBIX 3a7ad,

- TOIOUPATH CIIOCOOBI AJIsI PEIICHUS U CPEJICTBA PA3BUTHS,
B TOM YHCJIE C HCTIOJIb30BaHUEM MH(OPMAIIMOHHBIX
TEXHOJIOTUH,

- BBIZIBUT'aTh AJIbTCPHATUBHBIC BAPUAHTLIL ﬂeﬁCTBHﬁ C
OCJIbIO BI)Ipa6OTKI/I HOBBIX OIITUMAJIBHBIX aJITOPUTMOB;,

- YMETh OPTaHU30BbIBaTh COOCTBEHHYIO AESITENbHOCTD,
BbIOMpATh THUIIOBBIE METOABI M CIIOCOOBI BBIOJIHEHUS
npodecCuOHANBHBIX 33/1a4, OLICHUBATh UX 3(()EKTUBHOCTH U
Ka4yecTBO;

- IPUHUMATh PEIICHUS B CTaHJAPTHBIX U HECTaHAAPTHBIX
CUTYyallUsIX U HECTU 3a HUX OTBETCTBEHHOCTb;

- pelaTh NPUKIaIHbIEC 3a/IJa4H CPEICTBAMU MAaTEMATHUECKOTO
aHaJIM3a, B TOM YUCIIE COLIMAIbHO- SKOHOMHUYECKOr0 U
(bu3nUecKoro xapakrepa

I1IK 4.1 ITnanupoBatb
paboTy CTPYKTYpHOTO
MoApa3AesICHUs! IpU
TEXHUYCCKOM
JKCIUTyaTalluH,
00CITyKMBaHUHU U PEMOHTE
MyTH, UICKYCCTBEHHBIX

- OCYIIECTBJIATH KOHTPOJIb PadOTHI yCTPOICTB Ha
’KEJIE3HOIOPOKHOM TIepee3Ie;
- obecrieueHre 0€30IaCHOCTU JIBUJKEHUS I0€3]10B IpU
IIPOU3BOJICTBE IYTEBBIX padoOT;
- PEeryJIupoBaHue ABMKCHUS T10 JKEIE3HOAOPOIKHOMY
nepeesry BCEX BHJOB TPAHCIIOPTA;

- YMCTb HCII0JIb30BATh I/IHCI)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IC
TEXHOJIOTHUHU B HpO(l)GCCHOHaHLHOﬁ JCATCIIBHOCTH,

- peuiaTh NPUKIIAAHBIC 3aa4r CPCACTBAMU MATEMATHYCCKOI'O
aHaln3a, B TOM YHCJIe COIHMAIbHO- SKOHOMHUYECKOTO U
(u3rUecKoro xapakrepa

COOPYKEHUMU

[1K 4.2 OcymiecTBusTh - OpPraHU30BbIBaTh COOCTBEHHYIO JESTENbHOCTD, - IPUMEHATh JEHCTBYIOIIME METOIMKH IIPU IIPOU3BOJICTBE
PYKOBOACTBO BbIOMpasi TUIOBBIE METO/BI U CIOCOOBI BHIITOJIHEHUS paboT cpefHel CI0KHOCTU 10 MOHTAaXYy, JEMOHTaXy U
BBIITOJIHACMbBIMHU HpO(i)GCCI/IOHaJ'IBHI)IX 3aaa4, PEMOHTY KOHCTPYKIII/Iﬁ BCPXHETOCTPOCHUA HyTI/I,

paboTamu, BeCTH
OTYETHYIO U TEXHHUYECKYIO
JOKYMEHTAIHIO

- aHaJIM3UPOBATh PabOUyI0 CHUTYAIUIO, OCYLIECTBIISTh
TEKYIIUA W UTOTOBBINKOHTPOJIb, OLICHKY
OTBETCTBEHHOCTb 3a PE3YJIbTaThl CBOEH pabOTHI

- IPUMEHATh JAEUCTBYIOLIME METOAUKUM Ipu padoTe ¢
MEXaHNU3UPOBAHHBIM ITYTEBBIM HHCTPYMEHTOM,;

- pemaTh IpUKJIaAHbIC 3a1a4U CPEACTBAMU MAaTEMAaTHYECKOTO
aHaaM3a, B TOM YHCIIE COLUAIbHO- SKOHOMUYECKOIO U
($u3MYEeCKOro Xapakrepa
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2. CTpyKTypa U cojep:xkaHue 0011e00pPa30BaTe/IbHOM TN CHUILTHHBI

2.1. OO0beM IMCHHUIIMHBI M BUJbI YUeOHOH padoThI

Buj yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHON NPOrPAMMBI JUCHUIIJIMHBI 450

B T.4

OcHOBHOE coJep:xkaHue 244

B T.4.:

TEOPETHYECKOE 00YUCHUE 196

MPAKTUYECKUEC 3aHATHS 24

KOHTPOJIbHBIE pa0OThI 24

IIpodeccnonaLHO-OPUEHTHPOBAHHOE COAepP:KaHUe (COJIEpKAHUE 56

PUKIATHOTO MOJTYJISA)

B T.4..

TEOpETUIECKOe 00yUeHUe -

MPAKTUYECKUE 3aHATHUS 56

CamocrosiTeibHasi padoTa 150

IIpomexyTouHas aTTecTALMSA

1 cemecmp — oughghepenyuposannsiii 3auem

2 cemecmp - 9K3aMeH
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2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

HaumeHnoBaHue pa3aesioB U TeM Copaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NPo¢ecCHOHAIBHO- O0bem | @opmupyembie
OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHSA, IPUKJIAAHOH MOAYJIb | 4YacOB | KOMIETCHLHH
(IpyM HAJIMYHH)
OcCHOBHOE cO/Iep:KaHue
Pa3nea 1. IloBTOpenne kypca 32
MATeMAaTHKAa OCHOBHOM IIKOJIbI
Tema 1.1 CopepxaHne yaeOHOT0o MaTrepuaa
Iesb ¥ 3a1a4¥ MaTEMaTUKU TP | ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTUKE B MPO(ECCHOHAIBHOM U B IIOBCETHEBHON
OCBOEHUU CHELMAIBHOCTU JIESITEJIbHOCTH. 2
Tema 1.2 Copnepxkanue ydeOHOro Marepuana
Uucna v BBIYUCIICHHUS. JleiicTBUs HAl TOJOKUTEIBHBIMU M OTPULIATEILHBIMHU YHCIaMU, OOBIKHOBEHHBIMU U
Bripaxkenus u npeodpa3zoBaHus NECATUIHBIMH JPOOSIMHU.
JleiicTBus co cTeneHsaMu, (OPMYIIbl COKPAIIEHHOTO YMHOKEHHUS 2
Tema 1.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue TPUKJIATHOTO
['eomeTpus Ha MIOCKOCTH MOJLYJIsT)
Ilpakmuueckoe 3anamue Ne 1 OK 01, OK 02,
Bunet miockux ¢uryp u ux miomaasb. [IpakTuko-opueHTHpOBaHHbBIE 337a4u B Kypce OK 03, OK 04,
reOMETPUH Ha IIOCKOCTH 2 OK 05, OK 06,
Tema 1.4 CopepxaHue yaeOHOTo MaTepuana OK 07.
IIponieHTHBIE BEIYNCICHUS [TpocTble MPOLEHTBHI, pa3HbIe cIOCOObI X BbIYKCIECHUS. CII0KHBIE IPOLICHTHI 2 IIK 1.2, [IK
Ilpakmuueckoe 3anamue No2 2.1, IIK 2.4,
ITponieHTHBIE BBIYUCICHUS 2 IIK 4.1, IIK 4.2
Tema 1.5 Copeprxkanne ydeOHOro Matepuana
VYpaBHEHMSI U HEPABEHCTBA JluneliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHsI 1 HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Coneprkanne ydeOHOro MaTeprana
Cucremspl ypaBHEHUN U CriocoOb!I perieHus cucTeM JTMHEHHBIX ypaBHeHUH. [lonstie matpuna 2x2 u 3x3,
HEPABEHCTB onpenenuTens matpunbl. Meton [Naycca. Cucremsl HeMMHENHBIX ypaBHEeHUN. CHCTEMBI
HEPABEHCTB 6
Tema.l1.7 Copnepkanne y4eOHOro MaTeprana
BxoaHoii KOHTPOJIb Boruncnenus u npeoOpa3oBaHusl. Y paBHEHMs U HEpaBeHCTBA. [ 'eoMeTpus Ha TIOCKOCTH
Koumponvnas paboma Ne 1 2
CamocrosiTesibHasi padoTa 00y4ar0mmxcst 10
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Pemenue 3aaa4 110 U3Yy4YCHHBIM TCMaM
HO[[I‘ OTOBKA OTUCTOB K IMPAKTUYCCKUM 3aHATHUIAM

Paznen 2. [Ipsimble u 26
IUIOCKOCTH B MIPOCTPAHCTBE
Tema 2.1 CopepxaHre yaeOHOTo Marepuaa
OcCHOBHBIE MOHATHUS [Tpenmet crepeomerpunl. OCHOBHBIEC MOHATHS (TOYKA, IPSIMasi, IIIOCKOCTh, IPOCTPAHCTBO).
CTEpEOMETPHH. OcHoBHblIe akcuoMbl crepeomeTpui. [lepecekaroniuecs, napauieabHbIe U
Pacrnionoxxenue npsiMbIx 1 CKpeluBaromuecs npsimbie. [Ipu3Hak u cBONCTBa CKpeluBarouxcs npsMbeix. OCHOBHBIE
IJI0CKOCTEN IPOCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 Copneprkanue y4eOHOro Marepuraa
[TapaniensHOCTh IPSIMBIX, [TapannensHbie npsimas u wiockocTb. Onpenenenue. [Ipusnak. CroiicTBa (c
MPSIMOM M TIOCKOCTH, nokazatenbcTBoM). [lapannensubie mnockoctu. Onpenenenue. [Ipuznak. CpoiicTsa (c
IIJIOCKOCTEN JoKa3aTenbcTBOM). TeTpasap u ero anemeHTsl. [lapanienenunen u ero 3J€MeHTHI.
CaolicTBa IPOTUBOMOJIOKHBIX TpaHel u AuaroHaneil mapamnenenumnena. [loctpoenne
ceyeHuil. Pemenue 3anad. 4
Tema 2.3 CopepxaHue yaueOHOro Marepuana
[IepnenquKyISIpHOCTD MIPSAMBIX, Ilepnenaukynsapusle npsmele. [lapamienbHble IpsMble, NEPIECHAUKYISAPHBIE K INIOCKOCTH. OK 01, OK 03,
MPSIMOM M TIOCKOCTH, [Ipu3Hak neprneHIuKyJISIPHOCTH IPSMOM U INIOCKOCTH. [loka3arenbeTBo. [lepnienaukynsap u OK 04, OK 07
IIJIOCKOCTEN HakoHHas. [leprnieHauKyasspHbIe IIOCKOCTH. [[pU3HaK NEPIEHIUKYIISIPHOCTH TIIIOCKOCTEH. K 1.2, TIK 2.1
Jloka3zatenbcTBO. Pacctosinue B mpocTpaHCTBE 2
Tema 2.4 CopepxaHue yaeOHOT0 MaTepuana
Teopema o Tpex Teopema o Tpex nepneHANKYIIApax. YToI MEXKY IPSIMOM U INIOCKOCTBIO. YTOII MEXIY
MepHEHIUKYISIpax MJIOCKOCTSIMU 4
Tema 2.5 IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE (CONePKAHUE PUKJIIATHOTO
[TapannensHele, MOYJIs1)
NepIEeHIUKYIIIPHBIE, AKcuoMBI crepeomeTpud. [leprneHuKynspHOCTh IPSIMON U MIIOCKOCTH, TapajllIeIbHOCTh
CKPEILMBAOIINE TIPIMbIE JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX IJIOCKOCTH, NEPIEHIUKYISIPHOCTD MJIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 4, 5
[TapannenbHble, NepneHIUKYISPHbIE, CKPEIIMBAIOIINE MPSIMbIE 4
Tema 2.6 Coneprkanne ydeOHOro MaTeprana
Pewmenue 3anau. Ilpsmeie u PacnionosxeHne npsiMbIX U IITIOCKOCTEN B IPOCTpaHCTBE. [lepnenauKyIsipHOCT 1
IJIOCKOCTH B IPOCTPAHCTBE NapajuIeIbHOCTD MPSIMBIX U MII0cKOcTeN. CKpeINBaIOINECS TPSIMbIE
Koumponvnas paboma No2 2
CamocrosiTesibHas padoTa 00y4arOIMMXCs 8
Pemenue 3a1a4 o n3y4eHHbIM TEMaM
IloaroToBKa OTYETOB K NPAKTUYECKHUM 3aHIATHUAM
Pa3nen 3. KoopauHatel u 24 OK 02, OK 03,
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BEKTOPBI OK 04, OK07
Tema 3.1 Copneprkanne ydeOHOro MaTepraa K 1.2, 11K 4.1
JlekapTOBBI KOOpJIMHATHI B JekapToBbI KOOpAMHATHI B ITpocTpaHcTBe. [Ipocreitmme 3axaun B KOOpAUHATAX.
npocrpancTBe. Paccrosinue PaccrosiHue Mexy 1ByMsl TOUKaMH, KOOPJAMHATHI CEPEIUHBI OTPE3Ka
MEXy JBYMSI TOUKaMHU.
Koopaunatsl cepennnbl oTpeska 4
Tema 3.2 CopepxaHne yaeOHOT0o MaTrepuaa
Bekropel B npocTpancTBe. Yron | Bektopsl B mpoctpancTBe. ClIOKEHHE U BBIMUTaHUE BEKTOPOB. Y MHOXKCHHE BEKTOPA Ha
Mexay Bekropamu. CkansipHoe yucio. Kommnanapuasie BekTopbl. CKalIIpHOE MPOU3BEACHUE BEKTOPOB. Pa3noxenue
MIPOU3BEJICHNE BEKTOPOB BEKTOpA 10 TPEM HEKOMILIAHAPHBIM BeKTOpaM. KoopimHaThl BEKTOpa, CKaIsIpHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEK/y BEKTOpPAMH, YTOJl MKy MPSIMON U
IJIOCKOCTBIO, YTOJI MKy INIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTH. [ €OMeTpUUeCKUil CMBICIT
onpeneauTes 2x2 6
Tema 3.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE COepKaAHNE (CONEPKAHUE PUKJIIATHOTO
[IpakTHKO-OpUEHTUPOBAHHBIC MOYJis1)
3a/1a4yu Ha KOOPJIMHATHOM Ilpakmuueckoe 3anamue Ne 6
IJIOCKOCTH Koopaunartnas mockocts. Beraucienne paccTossHui Ha TIIOCKOCTH.
Ilpakmuueckoe 3anamue Ne 7
Brruncienue momaaei Ha miaockocTi. KoamyecTBEeHHbIE pacueThl 4
Tewma 3.4 CopepxaHnue yueOHOro MaTepuala
Pemenue 3anau. Koopaunats! u JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpancTBe. CloKeHne u
BEKTOPBI BBIYMTAaHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha yncio. KoMianapHble BEKTOPHI.
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB. Paznoxenne BeKTopa o TpeM HEeKOMILIaHAPHBIM
BekTopaM. [Ipocreiinne 3anaun B koopanHaTax. KoopinHATHI BEKTOpA, paCCTOSTHUE MEXIY
TOYKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3Ka, CKaJISIPHOE NMPOU3BEICHUE BEKTOPOB B
KOOPJIMHATAX, YTOJl MEXKY BEKTOPAMHM, YTOJ MEXAY MPSAMOM U INIOCKOCTBIO, YTOJl MEXIY
TJIOCKOCTSIMU
Koumponvnas paboma Ne 3 2
CamocrosiTesibHas padoTa 00y4arOIIMXCH 8
Pemenue 3amay mo u3y4eHHBIM TEMaM
[ToaroroBka OT4ETOB K MPAKTUYECKUM 3aHSATHUSIM
Paspnen 4. OcHoBBI 54
TpnI:OHOMeTpml. OK 01, OK 02,
Tpuronomerpuyeckue OK 03, OK 04,
OK 05, OK 06,
byHkunn OK 07
Tema 4.1 Copepxanue yaueOHOro Marepuana K 1.2. TIK 2.1
Tpuronomerpuueckue GpyHkuu | Paguannas mepa yrina. [ToBOpOT TOYKH BOKPYT Hadaga KoopauHat. OmnpeneneHne CuHyca, 4 - '
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IIPOU3BOJILHOTO YIJIA, YUCJIA.
Pannannas u rpanycHas Mepa

yria

KOCHHYCA, TAHI'CHCA U KOTAHT'CHCA. 3HaKu CHHYCa, KOCUHYCA4, TAHTCHCA U KOTAaHT'CHCA I10
YCTBCPTAM. 3aBHCHMOCTD MCXKAY CHHYCOM, KOCHUHYCOM, TAHI'CHCOM U KOTAaHI'CHCOM OOHOTI'O
M TOI'O K€ yrjia

Tema 4.2

OCHOBHBIE TPUTOHOMETPUUYECKHE
ToxaecTBa. Dopmyiib
MIPUBEICHUS

Copepxanne yaueOHOro Marepuana

Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB XU — X .
DopMyIIbl IPUBEACHUS

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC CYMMBI
U pa3HOCTH ABYX yrioB. CUHYyC U
KOCHHYC JBOMHOIO yIJIa.
DopMyIIbl TOIOBUHHOTO yTiia

Copepxanue yueOHOro Marepuana

CymMma 1 pazHOCTbh cuHYCcOB. CyMMa M pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC JJBOIHOIO
yria. @opMyIibl MOJIOBUHHOTO yriia. [IpeobpazoBanue cyMMbl TPUTOHOMETPHUYECKHUX
(GyHKLIM B TPOU3BEICHHUE U IPOU3BENICHIE B CyMMY. BhIpakeHne TPUrOHOMETPHYECKUX
GbyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBanue npocTenmx
TPUTOHOMETPUYECKUX BBIPAKCHUHN

Tema 4.4
@yHKINHU, UX CBOWCTBA.
CrniocoOsl 3a1anust GyHKIIUU

CopepxaHue yaueOHOro MaTrepuana

OO6nacTp onpeneneHus: 1 MHOKECTBO 3HaueHUH QyHKImiA. YETHOCTD, HEUETHOCTB,
nepuoAndHoCTh pyHKuui. CriocoObl 3a1aHus QYHKITHIMA

Tema 4.5
Tpuronomerpuueckue GyHKIHH,
UX CBOWCTBa M rpaduku

Copepxkanue ydeOHOro Marepuana

O6uacTh onpeaeneHus: 1 MHOXKECTBO 3HAUEHU TPUTOHOMETPUUECKUX PYHKIMNA. YETHOCTD,
HEYETHOCTD, IEPUOUIHOCTD TPUTOHOMETpHUYeCcKUX QpyHKIMi. CBOMCTBA U rpaduKu
¢yHKumit Y =C0SX, Yy =SinX, y=tgx, y = ctgx

Tema 4.6
[Ipeo6pa3zoBanue rpadukoB
TPUTOHOMETPUUYECKUX (YHKLUI

CopepxaHue yaeOHOTo MaTepuana

CyxaTtue U pacTsbkeHre rpauKOB TPUTOHOMETPHUYECKUX (QYHKITHIM.

Ilpakmuueckoe 3anamue Ne 8
ITpeobpa3zoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMM

Tema 4.7 Onucanue
MIPOU3BOJICTBEHHBIX MIPOIIECCOB C
MOMOILBIO TPadUKOB (PYHKIHI

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE NPUKJIATHOTO
MO/1YJIfA)

Ilpakmuueckoe 3anamue Ne 9, 10
Vcnonp30BaHne CBOMCTB TPUTOHOMETPUUECKUX (QYHKIMH B IpodecCHOHAIBHBIX 3a/1adax

Tema 4.8 ConeprkaHue yueOHOro MaTepuaia

O6partnele Tpuronomerpuieckne | OOparHbie TpUroHOMeTpuueckune GpyHkuun. Mx cBoiictBa u rpaguku
byHKIIUHU

Tema 4.9 ConeprkaHue yueOHOro MaTepuasa

Tpuronomerpudeckue ypaBHEHHs
U HEPaBEHCTBA

Vpasaenune COSX =a. Ypasuenue SiN X =a. Ypasuenue tgXx=a, Ctgx=a. Pemenue

TPUTOHOMCTPHICCKUX ypaBHeHPIfI THIIOB: HpOCTCI\/'IIJ_II/Ie TPUTOHOMCTPUYICCKUEC YPAaBHCHUA,
CBOIAIIHNECA K KBAAPATHBIM, pCIIACMBIC pa3ACICHUEM Ha MHOXUTCIN, OTHOPOJHBIC.

Ilpakmuueckoe 3anamue Ne 11
ITpeobpaszoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMH
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Tema 4.10 Copneprxanue yueOHOTo MaTepuaa
Cucrembl TPUrOHOMETPUYECKUX | CHCTEMBI MPOCTEHIIINX TPUTOHOMETPUYCCKUX YPaBHCHUIN
ypaBHEHUH 2
Tema 4.11 Coneprkanue y4eOHOro MaTepraa
Pemenue 3anay. OCHOBBI [TpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIPAKEHUH. PellieHue TpuroHoMeTpu4eckux
TPUTOHOMETPHH. yYpaBHEHU U HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHUEM CBONCTB (DYHKIIHIA.
Tpuronomerpudeckue Gynkuun | Konmponwsras paboma Ne 4 2
CamocrosiTe/ibHasi padoTa 00y4Yalouuxcsi 18
Pemenue 3a1a4 1o U3y4eHHBIM TEMaM
[TonroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM
Paznea 5. 12
KoMiuiekcHble ynciia
Tema 5.1 Copepxkanue y4eOHOro Marepuana
KommnekcHble uncna [TonsiTue koMIekcHOro yncia. ConpsykeHHbIe KOMIUIEKCHBIE YKCia, MOAYJb U apTyMEHT
KOMIUIeKCHOTo yrcna. dopma 3anucu KOMIUIEKCHOTO YKciia (reoMeTpudeckas, OK 02 OK 03
TPUTOHOMETpHUUECKas, airedpandeckas). ApupmeTnueckue JeMCcTBUs ¢ KOMIUIEKCHBIMU ’ ’
OK 04, OK07
qrCcIaMu 4
Tema 5.2 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJAEPKAHME (CONePKAHUE TPUKJIATHOTO
[IpuMeHeHne KOMIUIEKCHBIX MOJLYJIsT)
ypcen Ilpakmuueckoe 3anamue Ne 12, 13
BrinonHeHne pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX Ynce. Mcrnonb3oBaHne KOMITIIEKCHBIX
yucen B MpodecCuOHATbHBIX 3a/1auax 4
CamocrosiTesibHas padoTa 00y4arOIMMXCs 4
Pemenue 3a1a4 no U3y4eHHBIM TEMaM
ITonroroBKa OTYETOB K MPAKTUYECKUM 3aHATUSIM
Pasnean 6. [IpousBoanas 50
(pyHkuuH, ee NpUMEHEHHE
Tema 6.1 Copepxkanne ydeOHOro MaTepuana
ITonsiTHE TPOU3BOIHOM. OmnpezaeneHye 4UCIOBOM MOCIEI0BATENBHOCTH U CIIOCOOBI ee 3aaanus. CBoiicTBa OK 01. OK 02
®opmyIbl U IpaBUiia YHCIIOBBIX IOCTeA0BaTeNnbHOCTeH. OnpeneneHue npejaena nociae10BaTeIbHOCTH. OK 03’ OK 0 4’
muddepeHIpOBaHUSL Brruucnenue npenenos nocnenosarensHocteil. [Ipenen ¢pyHkmun Ha GECKOHEYHOCTH. OK 05’ OK 06,
[Ipenen @pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue pyuknuu. 3agauu, OI'< 07 '
IPUBOJSALINE K MIOHATUIO IPOM3BOJHON. OnpeiesieHne Npon3BOAHON. AJITOPUTM MK 2.1 TIK 4.2
OTBICKAaHUsl TPOU3BOTHON 2 o '
Tema 6.2 Cogepkanne y4eOHOTo MaTepurana
ITpoussoankie cyMMEI, pa3HoctH, | @opmyinsl quddepennuposanust. [Ipasuna quddepeHnpoBanust
4

IMPOU3BCACHUS, HACTHOI'O
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Tema 6.3
IIpousBoaHbIe
TPUTOHOMETPUUYECKUX (QYHKLUH.

CopepxaHue yaeOHOT0 MaTepualia

Onpenenenne cnoxxaor Gyuakmuu. [Ipon3BoaHass TPUTOHOMETPUUYECKUX (QYHKITAM.
[Ipou3sBoaHas CoXKHOW QYyHKINN

ITpon3BoHas CIOKHOU (PYHKIUU 4
Tema 6.4 CopepxaHne yaeOHOT0o MaTrepuaa
IToHsATHE HENPEPBIBHOCTH [Tonsitue HenpepriBHOCTH GyHKIMH. CBOKCTBA HENPEPBHIBHOCTU GYHKIMH. CBSI3b MEXIY
¢bynkuuu. Meto MHTEpBaIOB HEMPEPHIBHOCTHIO U AU (PPEepeHINPYEMOCTHIO PYHKIIMU B TOUKE. AJITOPUTM pEIICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB 2
Tema 6.5 CopepxaHne yaeOHOT0o MaTrepuaa
I'eomerpuueckuii u pusndeckuil | 'eoMeTpUYECKHiA CMBICI IPOU3BOIHON () YHKIIMH — YIIIOBOM KO3 (PHUIIMEHT KacaTeIbHOM K
CMBICJI IPOU3BOIHOM rpaduky QyHKIIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKIHH. AJIITOPUTM
COCTaBIICHHs YPABHEHHUS KacaTebHOM K rpaguky dpyukiun Y = f (X 4
Tewma 6.6 IpodeccnonabHO-OPHEHTHPOBAHHOE COAepKaAHNeE (CONEPKAHUE TPUKJIIATHOTO
OU3NYECKUI CMBICI MOJLYJISA)
IIPOU3BO/IHOM B Ilpakmuueckoe 3anamue N 14
npoeCCHOHATBHBIX 3a/auax Ouznyeckuil (MEXaHMYECKU) CMBICI IPOU3BOIHON — MTHOBEHHAs: CKOPOCTh B MOMEHT
BpeMeHu t; V= S'(t) 2
Tema 6.7 Copneprkanue yueOHOro MaTepuaia
MounotonHocTh QyHkuun. Touku | Bospacranust u yOsiBaHUS (DYHKIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHUS (DYHKIIUH
JKCTpEMyMa 3HaKy pou3BOHON. [IoHSITHE MPON3BOIHON BBICIIErO MOPAIKA, COOTBETCTBUE 3HAKA
BTOPOIl MPOU3BOAHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMHU Ha OTpe3Ke. 3a7aun Ha
MakCUMyM 1 MUHUMYM. [IoHATHE acCUMIITOTHI, CIOCOOBI MX OIpeieNeHusl. AJITOPUTM
uccienoBanus GyHKIUU U TIOCTPOCHUS €€ rpaduka ¢ TOMOIIbIO TPOU3BOAHON. poOHO-
JAUHeNHHas QyHKIUS 4
Tema 6.8 Cognepkanue yaeOHOro MaTepuaa
HccnenoBanue GpyHKIMU U HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHUE I'pahuKOB
MIOCTPOEHHE I'pa(hUKOB 4
Tema 6.9 CopepxaHue yaeOHOTo MaTepuana
HauGonbiiee u HanMeHbliIee Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHusT PYHKIIH, TOCTpOeHHE rpaduKOB
3Ha4YeHUEe QYHKIUU MHOT'OYJIEHOB C MCIIOJB30BaHUEM amlapaTa MATEMaTHYECKOr0 aHAIN3a 2
Tema 6.10 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEePKaAHMe (Coaep/KaHue TPUKJIATHOTO
Haxoxzaenue onTuMaabHOTO MOJLYJIsl)
pe3yJibTaTa ¢ IOMOLIBIO Hauboubiiee u HanMeHblee 3Ha4YeHUEe (QYHKIIUU
IIPOU3BOTHON B MMPAKTUYECKUX Ilpakmuueckoe 3anamue Ne 15, 16
3azaqax HaxoxneHue onTuManbHOrO pe3yJibTara ¢ OMOIIBIO IIPOU3BOAHON B IPAKTHYECKUX
3agadax 4
Tema 6.11 CopepxaHrie yaeOHOT0o MaTepuana 2

25




Pewmenne 3anau. IlponsBonnas
GyHKIIUY, €e TPUMEHECHUE

®opmyiel 1 npaBuita auddepernnposanus. Mecnenopanue pyHKIUN ¢ TOMOIIBIO
npoun3BoHoN. Hanbonpiee 1 HanMeHbIIee 3HaueHNe PyHKITHH

Koumponvnas paboma Ne 5

CamocTosiTe/ibHasi padoTa 00y4Yalouuxcsi 16
Pemrenue 3aiay mo u3y4eHHBIM TEMaM
[TonroroBka 0T4ETOB K MPAKTUYECKUM 3aHATUSIM
Pa3nes 7. MHOTOTpaHHUKHU H 66
TeJla BpallleHusl
Tema 7.1 CopepxaHre yaeOHOTo Marepuaa
Bepmunsl, pebpa, rpanu [TonsiTe MHOTOTpaHHUKA. Ero snemMeHTsl: BepuinHbl, pedpa, rpanu. Juaronans. CeueHue.
MHOT'OTpaHHUKA BrinykJibie 1 HEBBITYKIIbIE MHOTOIPAHHUKHU 2
Tema 7.2 CopepxaHue yaueOHOro Marepuana
[Ipusma, ee cocTaBistoLIKE, [Tonsitue nmpusmel. Ee ocHoBanwust u 6okoBbie rpanu. Boicota nmpusmsl. [psmas u
ceuenue. [IpsMas u npaBuibHas | HakJIOHHAs npusMa. [IpaBmisHas npusma. Ee ceuenue
IIPU3MBI 2
Tema 7.3. Copepxkanue y4eOHOro Marepuana
[MTapannenenunen, ky6. Ceuenue | [Tapaenenues, CBOMCTBA MPSIMOYTOJIBHOIO Mapaienenumnena, kyo. Ceuenue kyoa,
Ky0Oa, napajuienenumneaa napajuiesenunesia 2
Tema 7.4 CopepxaHue yaueOHOro MaTrepuana
[Mupamupa, ee cocTaBisONIME, [Mupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas OK 01, OK 02,
ceuenue. [IpaBuibHas nupamMuaa. | mupaMuaa OK 03, OK 04,
YcedeHHas mupaMua 2 OK 05, OK 06,
Tema 7.5 ConeprkaHue yueOHOro MaTepuaia OK 07
boxoBas n nonHas noBepxHOCTh | [lmomans GOKOBOM M MOHOM MOBEPXHOCTH TPU3MBI, TTHPAMHIBI IK 2.1
MIPU3MBI, TUPAMU/IBI 2
Tema 7.6 Copepxkanne ydeOHOro MaTepuana
Cummetpus B KyOe, CuMMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOH, TockocTu. CHMMeETpHs B KyOe,
napajuiesienunese, npusme, napajuiejenumnese, npusmMe, mupaMmuie
nupamMujie 2
Tema 7.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKAHME (CONEPKAHUE TPUKJIATHOTO
IIpumepsl cuMMmeTpuii B MOYJIsT)
npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18

Cummerpus B npodeccuu 4
Tema 7.8 Coneprkanne yaeOHOro MaTepuaa
IIpaBriIbHBIE MHOTOIPaHHUKH, UX | [loHATHE IpaBUILHOTO MHOTOTpaHHUKA. CBONCTBA MPaBUILHBIX MHOTOTPAHHUKOB
CBOICTBa 2
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Tema 7.9
[unuHap, ero cOCTaBIAIOIINE.

CopepxaHne yaeOHOro MaTrepuana

[ununnp u ero sneMeHTsl. CeueHne NUIuHApa (MapaieibHOe OCHOBAHUIO U OCH).

Ceuenuie UUIMHAPA Pa3BepTka nunuHIpa 2
Tema 7.10 Konyc u ero anementsl. CeueHne KoHyca (IapauieIbHOe OCHOBAaHHUIO U TIPOXOJISIIEE Yepe3
Komnyc, ero cocrasistomnue. BEpIINHY), KOHMUECKUE cedeHus1. Pa3BepTka mumHapa
CeueHune KoHyca 4
Tema 7.11 Cojnepxkanue yaeOHOro Marepuana
VYceuennsiil konyc. CeueHue Yceuennsrnii konyc. Ero obpasyromas u BeicoTa. CedeHue yceueHHOTro KoHyca
YCEUEHHOT0 KOHYyCa 2
Tema 7.12 Copneprkanue y4eOHOro Marepuraa
ap u cdhepa, ux ceueHust lap u chepa. Bzanmuoe pacnonoxxenne cepsl u miockocti. Ceyenne mapa, chepsl 2
Tema 7.13 CopepxaHue yaueOHOro Marepuana
[Tonstue 06 o6beMe Tena. [Tousitue 06 o0beme Tena. O6beM KyOa U MpsIMOYrobHOro napauienenumneaa. Oobem
Ornomenue 00beMOB IOJOOHBIX | MPH3MBI U HUIHHAPA. OTHOIICHHE 00HEMOB MOT00HBIX Tell. ['€OMETPHICCKHI CMBICIT
Ten onpeaenuTens 3-ro nopsjika 4
Tema 7.14 Copepxkanue ydeOHOro Marepuana
OOBembl 1 01U O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocTei Ten 2
ITIOBEPXHOCTEH Tel
Ilpakmuueckoe 3anamue Ne 19
[Tnomany moBepxXHOCTE MHOTOIPAaHHUKOB U TEJI BPAILlCHHS
Ilpakmuueckoe 3anamue Ne 20
OO6beMbl MHOTOTPaHHUKOB U TeJl BpallleHus 4
Tema 7.16 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEPKAHME (COAep/KaHNe TPUKJIATHOTO
I'eomerprueckre KOMOMHAITUK HA | MOYJIsA)
MIPAaKTHKE Ilpakmuueckoe 3anamue Ne 21, 22
Hcnonp3oBanne KOMOMHANIMI MHOTOTPAHHUKOB | TEII BPAILICHHUS B IPAKTHKO-
OPUEHTHPOBOYHBIX 3a/1a4ax 4
Tema 7.17 Copepxkanne ydeOHOro MaTepuana
Pemenue 3ana4y. Muororpanuuku | O0beMbl U IUIOIMIAAN TOBEPXHOCTH MHOTOI'PAaHHUKOB U TE€J BPaILICHHSI
1 TeJla BpalllEHUs Konumponvuasa paboma Ne 6 2
CamocTosiTesibHasi paboTa 00y4aroIuXcst 22
Pemienue 3a1a4 Mo M3y4eHHBIM TEMaM
[TonroToBKa OTYETOB K MPAKTUICCKAM 3aHSATHIM
Paznen 8. IlepBooGpa3nas 14 OK 01, OK 02,
(yYHKIMH, ee MPUMEHEHne OK 03, OK 04,
Tema 8.1 ConeprkaHue yueOHOro MaTepuaa OK 05, OK 06,
[TepBooOpaznast GyHKITUN. 3ajaua 0 BOCCTAHOBIICHUH 3aKOHA JBMKEHUS 110 M3BECTHOM ckopocTH. [ToHsTre 2 OK 07
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[IpaBuna HaXOXKACHUS UHTErpupoBaHusl. O3HaKOMIICHHE C MIOHATHEM UHTErpajia ¥ nepBooOpa3Hoi 1 ee IIK 4.1
NepBOOOPA3HBIX POM3BOIHOM, BBIYHMCIICHUE TIEpBOOOpa3HOi it JaHHOU (yHKuuu. Tabmuia hopmyn 1uist
HaXO0KJEHUs epBo0Opa3HbIX. M3yueHue npasuiia BBIYMCICHUs IEPBOOOPA3HOM
Tema 8.2 Coneprkanue y4eOHOro MaTepraa
[Inomanp KpUBOIMHEWHON 3aauu, IPUBOISALINE K MIOHATHUIO ONPEEIIEHHOT0 HHTErpajia — O BBIYUCICHUM 10N
tpaneuun. Popmyna HeroToHa- KPUBOJIMHEHHOM Tpaneuuu, o epeMenieHuu Touku. [IoHsaTue onpeneineHHoro nHTerpaa.
JleiiOnuma I'eomerpuueckuii u puzndeckuii CMbICI orpenenenHoro narerpaita. ®opmyna Herorona-
JleliOHuIIa 2
Tema 8.3 CopepxaHne yaeOHOT0o MaTrepuaa
Heomnpenenenusiii u [ToHsiTHE HEONpeIeNEeHHOI0 HHTErpaa
OINPEICTICHHBIM HHTETPAJIbI 2
Tewma 8.4 CopepxaHue yaueOHOro Marepuana
[TonsTre 06 onpenenIeHHOM ['eomeTpuueckuii cMbICI ONPENEIEHHOIO HHTETpalla
MHTErpaje KaK MIoaIu
KPUBOJIMHEWHOM Tpanenuu 2
Tema 8.5 IIpodeccnonabHO-OPHEHTHPOBAHHOE COAepKaAHNE (CONEPKAHUE TPUKJIIATHOTO
OrnpeenieHHbIN UHTErPall B MOYJis1)
KHU3HU ['eomeTpuueckuii cMbici onpeaeraeHHoro uurerpaia. @opmyna Hetotona-Jleiibnuna.
Pemenue 3a1ay Ha IpUMEHEHNE UHTETrpaa JUisl BBIYMCIEHUS GU3NYECKUX BETUYMH U
Iomangeu
Ilpakmuueckoe 3anamue N 23, 24
OnpeneneHHbl HHTErpaj NP pellieHUH MPUKIIAJHBIX 33134 4
Tema 8.6 ConeprkaHue yueOHOro MaTepuaia
Pemenue 3anau. IlepsooOpasnas | [lepooOpasnas Gpyukiuu. [IpaBuia HaxoxaeHus IepBooOpa3HbIX. Ee mpuMeHeHne
¢byHKLIMH, ee TPUMEHEHNE Koumponvnas paboma Ne 7 2
CamocrosiTesibHas paboTa 00y4aromMXcs 8
Pemienue 3a1a4 Mo n3y4eHHBIM TEMaM
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHSATHIM
Pa3nen 9. 22 OK 01, OK 02,
Crenenu u kopuu. CreneHHas OK 03, OK 04,
$yHKIHA OK 05, OK 07
Tema 9.1 Coneprkanne y4eOHOro MaTeprana
CTefleHHa’I byuxuus, ee [ToHsiTHE KOPHS N-0¥ CTENEHH U3 ACHCTBUTENBHOTO yrcna. OyHKuuu Y = %/X ux coiictsa
ceouctsa u rpaguku. CBoWcTBa KOpHs N-0M CTENEHH 2
Tema 9.2 ConeprxaHue yueOHOro MaTepuaa
[IpeoOpa3oBanue BbIpaKeHH ¢ [TpeoOpa3zoBanre UppaMOHATIBLHBIX BhIPAKEHUH
KOPHSIMHU N-O CTETIEHU 2

28




Tema 9.3
CBoiicTBa CTENEHH C
panoHaIbHBIM H

CopepxaHne yaeOHOro MaTrepuana

[TonsTHE cTeneHu ¢ J00BIM palMOHABHBIM MToKa3arTeneM. CTerneHHble QyHKINHU, UX
CBOWCTBA U TpapuKu

JEMCTBUTEIBHBIM [10KA3aTEISIMU 2
Tema 9.4 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenne nppannoHaaIbHbIX PaBHOCHIIBHOCTh MpPALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METOBI UX PELIEHUS.
YPABHEHUN U HEPABEHCTB Pemienne nppanmoHaIbHBIX YPAaBHEHU U HEPABEHCTB 4
Ilpakmuueckoe 3anamue Ne 25
Pemienne nppanmoHaIbHBIX YPAaBHEHUM M HEPABEHCTB 2
Tema 9.5 Copneprkanue y4eOHOro Marepuraa
Crenenu u kopHu. CreneHHas Onpenenenue crenHoi GyHKuu. Vcronb30BaHue ee CBOMCTB MPH PELICHUN YPAaBHEHUH U
byHKLMsA HEPABEHCTB
Konmponvnas paboma Ne 8 2
CamocrosiTesibHas paboTa 00y4arOMMXCs 8
Pemenue 3a1a4 no u3y4eHHBIM TEMaM
IlonroToBKa OTUYETOB K NPAKTUYECKUM 3aHATUSM
Pasznea 10. 22
Iloka3aTenbHast GyHKIUA
Tema 10.1 CopepxaHue yueOHOro Marepuasa
ITokazarenbHast pyHKLMS, €€ CrerneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeaeneHue noka3areabHOu
CBOICTBa ¢byHKLMY, ee CBOMCTBA U TpauK. 3HAKOMCTBO C IPUMEHEHUEM MTOKa3aTeIbHON (PYHKIUH.
Pemenne nokasarenpHbIX ypaBHEHUHN (QYHKIIMOHAIBHO-TPAQUUECKUM METOJIOM 4
Tema 10.2 ConeprkaHue yueOHOro MaTepuasa
Pemenne LOKA3ATENBHEIX Pemenne nokasarenbHbIX ypaBHEHUN METOIOM YPaBHUBAHUS [TOKA3aTENIEH, METOAOM OK 01. OK 02
YPaBHEHUI U HEPABEHCTB HOBOH NepeMeHHO!, GyHKIMOHAIbHO-TpaduueckuM MeToZioM. Pelienne nokasarenbHbIX OK 03’ OK 0 4:
HEPABEHCTB OK 0 5” OK 07
Ilpakmuueckoe 3anamue Ne 26, 27
Pemenne nokasarenbHbIX YpaBHEHUN U HEPABEHCTB 4
Tema 10.3 Copepxkanne ydeOHOro MaTepuana
CucreMsl IOKa3aTeIbHbIX Pemenue cucreM noka3aTenbHbIX YPaBHEHUN
YpaBHEHUU 4
Tema 10.4 Coneprkanue yueOHOro MaTepuaa
Pemenune 3anau. [lokasarenpHas | PemnreHne moka3aTelIbHBIX YPaBHEHUH METOJIOM YPaBHHBAHHMSI IIOKA3aTeICH B METOJIOM
byHKIUsA BBEJICHUS] HOBOM NIEpeMEHHOM. Penienne nokaszarenbHbIX HEPABEHCTB
Koumponvnas paboma Ne 9 2
CamocrosiTesibHas padoTa 00y4arOIMMXCs 8

Pemenne 3aaa4 10 N3YYCHHBIM TEMaM

29




HO[[I‘ OTOBKA OTUCTOB K MPAKTUYCCKUM 3aHATUIAM

Paznen 11. Jlorapudmbl. 40
Jlorapudmuueckasn
byHkuus
Tema 11.1 CopepxaHre yaeOHOTo Marepuaa
Jlorapudm uuncia. Jlorapudm uncna. JlecaTuuHbIi 1 HATYPAIBHBINA JOTApU(PMBI, YUCTIO €
JlecATUYHBIA U HaTypaJIbHbBIN
JorapudMBpl, YUCIIO € 4
Tema 11.2 CopepxaHne yaeOHOT0o MaTrepuaa
CoiicTa orapudmos. CsotictBa norapudmo. Oneparus J1orapudMupoBaHus.
Omnepanus g0rapupMUpPOBAHUS 4
Tema 11.3 CopepxaHue yaueOHOro Marepuasa
Jlorapudmuueckas Gynkuus, ee | Jlorapudmudeckas pyHKIUS U €€ CBOUCTBA 2
CBOMCTBA
Tema 11.4 Copnepxkanue ydeOHOro Marepuana OK 01, OK 02,
Pemenue norapupmuueckux [TonsiTue norapupmudeckoro ypasHeHus. Onepariys NoTeHIUPOBaHUs. Tpr OCHOBHBIX OK 03, OK 04,
YpaBHEHUN U HEPABEHCTB METO/a PEUICHHUS JIOTapU(PMHUUECKIX YPaBHEHUH: (PYHKINOHATBHO-TpaQUUECKHiA, METO/ OK 05, OK 07
HNOTEHIIMPOBAHUS, METOJI BBE/IEHUS] HOBOM nepeMeHHOH. Jlorapudmuueckiue HepaBeHCTBa 6 K 2.4
Ilpakmuueckoe 3anamue Ne 28
Pemenue sorapupMuueckux ypaBHEHHH U HEPaBEeHCTB 2
Tema 11.5 Coneprkanue yueOHOro MaTepuaia
Cucremsl JorapuMUUECKUX ANTOpUTM pellIeHus] CUCTEMbI YpaBHEHHU . PaBHOCHMIIBHOCTB JIOTapu(pMUUECKUX ypaBHEHUI
ypaBHEHUH Y HEPABEHCTB 2
Tema 11.6 IIpodeccnonanbHO-0pMEHTHPOBAHHOE COJlep:KaHMe (colep:KaHue MPUKJIATHOTO
Jlorapudmsl B ipupose u MOJLYJIsl)
TEXHUKE Ilpakmuueckoe 3anamue Ne 29, 30
[Tpumenenue norapudma. Jlorapupmudeckas cnupains B npupoje. Ee marematnueckue
CBOMCTBA 4
Tema 11.7 ConeprkaHue yueOHOro MaTepuasa
Pemenus 3agau. Jlorapugmel. Jlorapudmuueckas pynkuus. Penienne npocteiimumx sorapumMuueckux ypaBHEHUN
Jlorapudpmuueckas pyHKIUSA Konmponvnas paboma Ne 10 2
CamocrosiTesibHas padoTa 00y4arOMMXCs 14
Pemenue 3a1a4 1o N3y4eHHbIM TEMaM
[ToaroToBKa OTYETOB K MPAKTUUECKUM 3aHSATHIM
Paznen 12. 14 OK 01, OK 02,
MHoxkecTBa. JJIeMeHTbI TEOPUH OK 03, OK 04,
rpadgoB OK 05, OK 07
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Tema 12.1 Copneprxanue yueOHOro MaTepuaa IIK 2.4, 11K 4.1,
MmnozxkecTBa ITonsitue MmuoxkectBa. [logMuoxkecTBo. Onepanuy ¢ MHOKECTBAMH 2 IIK 4.2
Tema 12.2 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJleP:KaHMe (colep:KaHue TIPUKJIATHOTO
Onepanuu ¢ MHOXKECTBaMHU MO/J1YJIfA)
Ilpakmuueckoe 3anamue Ne 31
Onepanys ¢ MHOKeCTBaMu. Penienue npukiagHbIx 3a1a4 2
Tema 12.3 Copepxanue yaeOHOT0o Marepuaa
I'padmr ITonsitue rpada. Cesa3ubIi rpad, AepeBo, IUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckan paboma Ne 32
Crnioco6nI 3a1anus TpadoB. 2
Tema 12.4 Copneprkanue y4eOHOro Matepuaa
Pemenue 3anay. MHOXeECTBA. Onepanus ¢ MHOkecTBaMU. ONUCAHNE PEaJIbHBIX CUTYalUil ¢ IOMOILBIO MHOXKECTB.
I'padb! u ux npumeHeHHe [Tpumenenue rpadoB K pelIeHuIo 3aaau
Konmponvnas paboma Ne 11 2
CamocrosiTesibHas padoTa 00yyaromuxcst 4
Pemenue 3a1a4 1o n3y4eHHbIM TEMaM
[ToaroroBka OTUYETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 13. 36
DJIeMeHThl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHUH
BEPOSATHOCTEH
Tema 13.1 Cognepkanne ydeOHOro MaTepuana 4
OCHOBHBIE NOHATHUSA [TepecTaHOBKH, pa3MeLLIEHNUS, COUYETAHHUS.
KOMOMHATOPUKHU
Tema 13.2 ConeprkaHue yueOHOro MaTepuasa 4 OK 01. OK 02
CoOpbITne, BepoATHOCTE COOBITHA. | COBMECTHBIC H HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSTHOCTH CYMMBbI COOBITHIA. OK 03’ OK 0 4'
CrnoxeHue 1 yMHOXEHHE VYcnoBHas BEPOSATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl BEpOSITHOCTH OK 0 5’ OK 07’
BEPOATHOCTEMN MIPOU3BENICHUS] COOBITUH. K 2 4,HK 41
Tema 13.3 IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COlepP:KaHue (Colep:KaHue PUKJIATHOTO HK, 49 o
BepositHOCTE B MOYJIs1) '
po¢eCCHOHATBHBIX 3a1a9ax OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. CTaTUCTHYIECKOE
ornpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
Ilpakmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B IpohecCHOHANIBHBIX 3a/1a4ax 4
Tema 13.4 Coneprkanne yaeOHOro MaTepuasa 4

JluckperHas ciaydanHas
BEJIMYMHA, 3aKOH €€

Bunel cnyuaiiapix BenuuuH. OnpeneneHue TMCKPETHON CIIy4aiiHOM BEJIMYMHBI. 3aKOH
pacrpeeneHusi JUCKPETHOM CIIydyalHOW BEJIMYMHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKHI
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pacnpeeneHus

Tema 13.5 Copneprkanne ydeOHOro MaTepraa 2
3azayu MaTeMaTU4ecKon Bapuanuonssiii paa. Ilonuron yactot u ructorpamma. CTaTUCTUUECKHUE XapaKTEPUCTUKU
CTaTUCTUKH psifa HaOJII01aeMBIX JAHHBIX
KomOunupoBanHoe 3anstue
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHME (CONEPKAHUE TPUKJIIATHOTO
CocraBienue Tabnui U MOYJIsT)
yarpamMm Ha MpPaKTUKe [TepBuunas oOpaboTKa cTaTUCTUYECKUX JaHHBIX. ['paduueckoe ux mpeacTaBieHue.
Haxoxxnenne cpefHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
Ilpakmuueckoe 3anamue Ne 35, 36
CocraieHne TaOIUI M JUarpaMM Ipy peHIeHuH NPUKIATHBIX 33124 4
Tewma 13.7 Copneprxkanne ydeOHOro Marepuana
Pemenue 3aau. DneMeHThI OnemeHTsl KoMOUHaTOpUKU. CoOBITHE, BEPOATHOCTH COObITHA. Cl10KEHNE U YMHOXKEHUE
KOMOMHATOPUKH, CTATUCTUKU U BEPOSITHOCTEH 2
TEOPUHU BEPOSATHOCTEN Koumponvnas paboma Ne 12
CamocrosiTesibHas padoTa 00yUyarouuxcst 12
Pemenue 3a1a4 mo n3y4eHHBIM TeMaM
IlonroToBka OTYETOB K NPAKTUYECKUM 3aHATUSIM
Paszneu 14. 30
YpaBHeHUs] H HEPaBEeHCTBA
Tema 14.1 ConeprkaHue yueOHOro MaTepuasa 2
PaBHOCHIIBHOCTB YpaBHEHUH U PaBHOCUIIBHOCTD YpaBHEHM U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
HEPABEHCTB. PaBHOCHJIBHBIX ITEpEeX0Jax B ypaBHEHUAX U HepaBeHCTBaX. OOIIMe METO/ bl PELICHUs
OO01ue MeTobl pereHus YpaBHEHHUM: IEPEX0/1 OT paBEHCTBA (PYHKIMM K paBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
(GyHKLUH, METOJT pa3IokKeHUs Ha MHOXKUTEIN, METO/] BBE/IEHUSI HOBOW NEpPEMEHHOI,
(GYHKIIMOHAIbHO-TpaUueCKuil METO]
Tema 14.2 Copepxkanne ydeOHOro MaTepuana 2 OK 01, OK 02,
I'padmyeckuit MmeTos perieHus OO01re METOIbI pelIeHus] HEPABEHCTB: MEePEeX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K OK 03, OK 04,
YpPaBHEHUI, HEPABEHCTB CpPaBHEHHUIO 3HAYEHUH apryMEHTOB JIJII MOHOTOHHBIX ()YHKIIUN, METO/ UHTEPBAJIOB, OK 05, OK 06,
byHkuMoHaNBHO-Tpaduueckuit MeTo1. ['paduueckuit MeTo1 perieHus: ypaBHEHUH U OK 07
HEPABEHCTB [IK 2.4
Tema 14.3 Coneprkanue yueOHOro MaTepuasa 4
VYpaBHEHHS U HEPABEHCTBA C Omnpenenenne monyind. PackpeiTie Moy o onpenenenuto. [Ipocreiinie ypaBHeHUs 1
MOJZlyJIEM HEPAaBEHCTBA ¢ MOJyJieM. [IpruMeHeHne paBHOCHIIBHBIX IEPEXO/I0B B ONPEAETICHHBIX TUIIAX
YpaBHEHUN U HEPABEHCTB C MOJYJIEM
Tema 14.4 ConeprkaHue yueOHOro MaTepuaa 2

YpaBHEHHUsI 1 HEPABEHCTBA C

3HakoMcTBO ¢ nmapameTpoM. [Ipocreiinirie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTPOM
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I1apaMeTpoM

Tema 14.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaAHNE (CONePKAHUE TPUKJIIATHOTO

CocraBneHue u pelieHue MOTYJIs1)

podecCHOHATBHBIX 33/1a4 C IpakTyeckue 3ansaTus Ne 37, 38, 39

IIOMOUIbIO YPaBHEHUN Perienne TeKCTOBBIX 3a/1a4 TPOPECCHOHATHLHOTO COACPIKaHUS 6

Tema 14.6 IIpakTuyeckoe 3ansaTue Ne 40

Pemenne 3anau. YpaBHenus u OO01re METObl pellIeHUs] ypaBHEHUI. Y paBHEHUS U HEPABEHCTBA C MOJLYJIEM U C

HEPaBEHCTBA napameTpamu 2
Hrorosoe 3ansatue. IloBTopeHne n3ydeHHbIX TeM. I1oAroToBKa K 3K3aMEHy 2

CamocrosiTe/ibHasi padoTa 00y4Yarouuxcsi 10

Pemenue 3a1a4 1o U3y4eHHBIM TEMaM

[ToaroroBka OTYETOB K MPAKTUYECKUM 3aHATUSAM

Bcero: | 450
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3. YcioBus peaju3anuu nporpaMmMbl 0011€00pa3oBaTeIbHON JUCHUILTHHbBI

3.1. [las1 peaniu3anuu nNporpaMMabl JUCHHUIJIMHBI TPEXYCMOTPEHBI CIeTYI0IIHe
crenuaJbHbIe MOMeIeHHsI:

Peanu3arus mporpaMmbl JUCIHUILTAHBI TPEOYeT HATHUINS yueOHOTO KaOuHETa
MaTEMaTHKH.

O6opynoBanue yueOHOro KaOUHETa:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUYaIOUTNXCS;

- pabodee MecTO MpenoaaBaTelis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- 3a1aHUS IJT1 KOHTPOJIbHBIX PadoT;

- MpodeCCHOHATBHO OPUEHTHPOBAHHBIC 3aJaHUS;

- MaTepHalIbl SK3aMeHa.

Texnnueckue cpeacTBa 00y4eHus :

- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOrPaMMHBIM 00€CTICUCHUEM;
- IPOEKTOP € HIKPAHOM.

3.2. Uudopmanmnonnoe odecneyenne 00yueHust
3.2.1. OcHOBHBbIE eYaTHbIE U JIEKTPOHHbIE U3TAHUSA

1. AnmumoB II.A. Maremaruka: anredpa 1 Hadajla MAaTEMaTHYECKOT0 aHAJIN3a,
reomeTpud. Anredpa U Hayana MareMarnyeckoro aHanusza 10-11 kmacc. YueOHUK.
bazoBsiii 1 yriyonennsiii yposess./I1.A. Anumos, FO.M. Konsrun, M.B. Tkauesa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anrebpa W Hayajga MaTeMaTHYECKOTO
aHanusa, reomerpus. 'eomerpus.10-11 kiacc. YueOnuk. ba3zoBslii v yriiyOieHHbBIN
ypoBens/ JI.C. Aranacsu, B.®. Byry3os, C.b. Kamomner u ap. — Mocksa:
[Ipocsemienne, 2021.-287c.

JlonoJIHUTEeIbHAS yueOHAasl JJuTepaTypa:
1. boromono H.B. Maremartuka. Anrebpa u Hauvana aHanm3a. ba3oBbrit
ypoBeHb: 10—11 kmaccel: ydeOHMK sl cpenHero oOmiero oOpa3oBaHus/

H.B. boromonoB. -  MockBa:  WMzmarensctBo  FOpaiit, 2023.-  24lc. -
(O6meobpazoparenpubiii  1mukid). - ISBN 978-5-534-16084-0. - Tekcr:
AIEKTPOHHBII// Oo6pazoBaTenbHas maTgopma FOpaiit - URL:

https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eomerpusi. ba3zoBbiil ypoBenb: 10-11 knaccht:
yueOHUK sl cpenHero oo6Omiero oOpaszoBanus/ B.A.T'yceB, W.b. Koxyxos,
A.A. Ilpokodrwes. - 2-¢ uza., ucnp. u jgom. - MockBa: M3zgatenscTtBo HOpaiir,
2023. - 281c.- (O6meobOpa3oBarenpHblii muki). - ISBN 978-5-534-16085-7. -
Tekcr: snextponHsiii/ ObpazoBatenbHas miarpopma HOpait [caiit]. - URL:
https://urait.ru/bcode/530392
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KOHTpOJII) H OLCHKA pPC3yJIbTATOB OCBOCHUA O6IHCO6p330BaT€HLHOﬁ JUCITHUITIIMHBI

PaCKPBIBAOTCA

yepes

AUCHTUINIMHAPHBIC  PC3YJIbTAThI,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre OOHIMX M MPO(PECCHOHANBHBIX KOMIIETEHIIMH MO paszienaM Hu
TEMaM COZIiepKaHus yueOHOTO MaTepHaia.

O6mas/ Pasnen/Tema TuI OLIEHOYHBIX
npodeccuoHaIbHas MEPOTIPUITHHA
KOMIICTEHIIMS
OK 01. Beibupats P1, Tems 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 TecTupoBanue
criocoOb! pemenus 3aaayd | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 | YcTHBIN onpoc
npodeCCHOHAIbHON P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MaTteMaTH4YECKHI
NeITEeIILHOCTH P4, Temb14.1,4.2,4.3,4.4,45,4.6,4.7 JTUKTAHT
MIPUMEHUTEIBLHO K IT-o/c, 4.8,4.9,4.10,4.11 NunuBuayanbHas
paznuaHbIM KOHTeKcTam | P 5, Temsr 5.1, 5.2 T1-o/c CaMOCTOSITeIbHAS
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabora
6.7, 6.8,6.9, 6.10 IT-o/c, 6.11 [Ipencrasnecuaue
P7, Temm 7.1,7.2,73,74,7.5,7.6,7.7, pE3yNbTaTOB

I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15, 7.16 I1-o/c, 7.17

IPAKTUYECKUX paboT
3amura TBOPUECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [T-0/c, 8.6 | pabot

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 104 WHIMBUTyaTIbHBIX

P11, Temsr 11.1,11.2, 11.3,11.4,11.5, IIPOEKTOB

11.6 II-o/c, 11.7 KontponbHas padota

P 12, Temnr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, DK3aMEHaAIIMOHHBIX

13.5, 13.6 IT-o/c 3aJaHuH

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 02. Ucnonw3oBath P1, Tems 1.1, 1.2,1.31II-0/c, 1.4,1.5,1.6 TectupoBanue
coBpeMeHHbIe cpenctBa | P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 I1-0/c, 2.6 | YcTHBII onpoc
IMOMCKa, aHaJIu3a U P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCKUi
HHTEpIpETauu P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JUKTaHT
uHpopmanuu, u IT-o/c, 4.8,4.9,4.10,4.11 NuauBunyanbHas
UH(POPMAaIOHHbIE P 5, Temsr 5.1, 5.2 I1-o/c CaMOCTOSATEIIbHAS
TEXHOJIOTUH ISt P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabota
BBIIIOJTHECHMS 3a7a4 6.7,6.8,6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
npodeCCHOHATBHON P7, Temm7.1,72,73,74,7.5,7.6,7.7, pe3yJIbTaTOB
JIeSITENLHOCTH IT-o/c, 7.8,7.9,7.10, 7.11, 7.12, 7.13, 7.14, | npakTudeckux paboT

7.15, 7.16 IT-o/c, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 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 11.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 T1-o/c, 13.4,
13.5, 13.6 IT-o/c

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-

3ammnTa TBOPYECKUX
pabot

3amura
WHAMBUYAIbHBIX
MIPOEKTOB
KonTtponsHas pabora
Beinonnenune
9K3aMEHaIIMOHHBIX
3aJaHuN
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o/c, 14.6

OK 03. IlnmanupoBats u
peaT30BBIBATH
cOoOCTBEHHOE
npoeCCHOHATIBHOE U
JMYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JIeATEIbHOCTD B
npodeCcCuOHATHLHON
cdepe, UCTIOIB30BAThH
3HaHUS 110 (PUHAHCOBOM
PaMOTHOCTH B

P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6
P2, Tems1 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temn1 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2 IT-o/c

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

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7,
IT-o0/c,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15, 7.16 I1-o/c, 7.17

TectupoBanue
VYcerHblii onpoc
MaremaTuueckui
JUKTaHT
NupuBunyanbHas
CaMOCTOATEIbHAS
paborta
[IpencraBnenue
pe3yIbTaToOB
MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKUX

pasnuuHbIX Ku3HeHHBIX | P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 | pabor
CUTYaIUIX P9, Temrr 9.1,9.2,9.3,9.4,9.5 3amura
P 10, Temsr 10.1, 10.2, 10.3,10.4 WHJUBUYAIbHBIX
P11, Temer 11.1,11.2, 11.3,11.4,11.5, MIPOEKTOB
11.6 IT-o/c, 11.7 KontponbHas pabora
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 Brimonnenue
P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 3K3aMEHAIIMOHHBIX
13.5, 13.6 IT-o/c 3a1aHni
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 11-
o/c, 14.6
OK 4. DddexTrBHO P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TecTupoBanue
B3aMOJCHCTBOBATh U P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 | YcTHBIN onpoc
pabotats B koyutektuBe | P 3, Temsnr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCKUit
1 KOMaHJIe P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 JTUKTAHT
IT-o/c, 4.8,4.9,4.10,4.11 NunuBuayanbHas
P 5, Temnr 5.1, 5.2 IT-o/c CcaMOCTOSITEIbLHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0/c, | pabota
6.7,6.8,6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
P7, Temr7.1,7.2,73,74,75,7.6,7.7, pE3yNbTaTOB

I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15, 7.16 I1-o/c, 7.17

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [T-0/c, 8.6 | pabot

P9, Temrr 9.1,9.2,9.3,9.4,9.5 3amura

P 10, Temsr 10.1, 10.2, 10.3, 104 WHIUBUTyaTbHBIX

P11, Temsr 11.1,11.2, 11.3,11.4,11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KontponbHas padota

P12, Temnr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, K3aMeHAITMOHHBIX

13.5, 13.6 IT-o/c 3aJaHuN

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, T1-

o/c, 14.6
OK 05. OcyiiecTBasiTh P1, Tems 1.1, 1.2, 1.3 1II-0/c, 1.4,1.5,1.6 TectupoBanue
ycTHyIo U tucbMeHHyto | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [1-0/c, 2.6 | YcTHBIH ompoc
KOMMYHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTndecKuit
rocynapctBeHHOM si3bike | P 4, Temb1 4.1, 4.2,4.3,4.4,45,4.6,4.7 JIUKTAHT
Poccutickoit ®enepanuu | [1-o/c, 4.8, 4.9, 4.10, 4.11 NuauBunyanbHas
¢ yuetoM ocobernocteit | P 5, Temsr 5.1, 5.2 [T-o/c CaMOCTOSITEIbHAS
COLIMAJIBLHOIO U P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-0o/c, | pabota
KyJBTYpHOTO KOHTeKcTa | 6.7, 6.8, 6.9, 6.10 I1-o/c, 6.11 [Ipencrasnenue

P7,Temn 7.1,7.2,7.3,74,75,7.6,7.7 pe3yabTaTOB
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I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15, 7.16 I1-o/c, 7.17

MPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I[1-o/c, 8.6 | pabor

P9, Temrr 9.1,9.2,9.3,9.4,9.5 3ammura

P 10, Temsr 10.1, 10.2, 10.3,10.4 WH]IUBUYyAJIbHBIX

P11, Temsr 11.1,11.2,11.3,11.4, 11.5, MIPOEKTOB

11.6 IT-o/c, 11.7 KontponbHas padora

P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 Brimonnenue

P 13, Temnr 13.1, 13.2, 13.3 I1-o/c, 13.4, 3K3aMEHAIIMOHHBIX

13.5, 13.6 IT-o/c 3alaHAI

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-

o/c, 14.6
OK 06. IIposaBnsaTh P1, Tems 1.1, 1.2, 1.3 II-0/c, 1.4,1.5,1.6 TectupoBanue
TPaKIaHCKO- P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | YcTHBII onpoc
NaTPUOTHYECKYIO 6.7, 6.8, 6.9, 6.10 IT-o/c, 6.11 MaTteMaTH4YeCKHI
MO3HIIHIO, P7, Temn1 7.1,7.2,73,74,7.5,7.6,7.7, JUKTaHT
JIEMOHCTPUPOBATH I1-o/c, 7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14, | UnnuBugyanbHas
oco3HaHHoe noseaeuue | 7.15, 7.16 I1-o/c, 7.17 CaMOCTOSITEIbHAS
Ha OCHOBE P 8, Temr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
TPaJULIMOHHBIX P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1- | IlpencraBnenue
00111eueI0BEYeCKUX o/c, 14.6 pE3yNbTaTOB

IIEHHOCTEH, B TOM YHCIIe
C yY4€TOM T'apMOHU3AIUU

IPAKTUYECKUX paboT
3amura TBOPUECKUX

MEXHAIIMOHATBHBIX U pabort
MEXPETUTHO3HBIX 3amura
OTHONICHHU, IPUMEHSTh WHIMBUIYTbHBIX
CTaHapThI MIPOEKTOB
AHTUKOPPYIIIHOHHOTO KontponbHas padota
MTOBEICHUS Brinonuaenue
9K3aMEHAIMOHHBIX
3aJaHuM
OK 07. CopetictBoBats | P 1, Temsr 1.1, 1.2, 1.3 II-o/c, 1.4,1.5,1.6 TectupoBanue
COXPAHEHHUIO P2, Tems1 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6 | YcTHBII onpoc
OKPY>KaIOIIEeH Cpebl, P 3, Temnr 3.1, 3.2, 3.3. II-0/c, 3.4 MareMaTH4eCKUi
pecypcocOepexeHHIo, P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 JHUKTaHT
MIPUMEHSATH 3HaHUS 00 IT-o/c, 4.8,4.9,4.10,4.11 NupuBunyanbHas
U3MEHEHHUHU KIUMaTta, P 5, Temnr 5.1, 5.2 IT-o/c CaMOCTOSITEIIbHAS
npuHIHITEI OepexuBoro | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, | pabora
MPOU3BOJICTBA, 6.7,6.8,6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue
b pexTHBHO P7,Temr1 7.1,7.2,73,7.4,7.5,7.6,7.7 pe3yJIbTaTOB
JeICTBOBATH B IT-o/c, 7.8,7.9,7.10, 7.11, 7.12, 7.13, 7.14, | npakTuueckux padbot
YpEe3BhIYANHBIX 7.15, 7.16 IT-o/c, 7.17 3anmTa TBOPYECKHUX
CUTYaIUIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [T-0/c, 8.6 | pabot
P9, Temrr 9.1,9.2,9.3,94,9.5 3ammTa
P 10, Temsr 10.1, 10.2, 10.3, 10.4 WHIBUIYaIbHBIX
P11, Temer 11.1,11.2,11.3, 11.4,11.5, MIPOEKTOB
11.6 IT-o/c, 11.7 KonTtponsHas pabora
P12, Temn 12.1, 12.2 IT-0/c, 12.3,12.4 Brmmonaenue
P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 9K3aMCHAIMOHHEIX
13.5, 13.6 IT-o/c 3aaHuN

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 TI-
o/c, 14.6
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I1K 1.2 ObpabaTsiBaTh
MaTCpHraJibl BUJIbI
T'e0IC3MUECKUX CHEMOK

P1, Temnr 1.2, 1.4 I1-0/c 1.3

P2, Temsr 2.2, 2.3, I1-0/c 2.5

P 3, Temsr 3.2. IT-o/c 3.3

P4, Temn1 4.1, 4.2, 4.3, 4.8 [1-0o/c 4.7

TectupoBanue
VYeTHbII onpoc
MareMaTH4eCcKui
JIUKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHASL
paborta
[IpencraBnenue
pe3yabTaToOB
MIPaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabor

3amura
WHIMBUTyJIbHBIX
IIPOCKTOB
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHEIX
3aJaHui

[1K 2.1 YuacTBOBaTh B
IPOEKTUPOBAHUU U
CTPOUTENILCTBE
JKeJIe3HBIX J10pOT,
31aHUM U COOPYKEHUHN

P 1, Temsr 1.2, 1.4 I1-0/c 1.3

P2, Temnr 2.2, 2.3 I1-0/c 2.5

P 4, Temrs1 4.1, 4.2, 4.8 I1-o/c 4.7

P 6, Tems! 6.7,6.8,6.9 IT-o/c 6.6, 6.10
P 7, Temsr 7.2,7.3,7.4,7.51-0/c 7.7

TectupoBanue
VYerHbll onpoc
MareMaTU4eCKUi
JUKTaHT
NupuBunyanbHas
CaMOCTOSTENbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPAaKTHYECKUX paboT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHJUBUTYAJIbHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM

1K 2.4 Pa3pabaTsiBaTh
TEXHOJIOTHYECKHE
IIPOLIECCHI TPOU3BOJICTBA
PEMOHTHBIX paboT
KEIIE3HOJOPOKHOTO
IIyTH U COOPYKEHUI

P1, Temsr 1.2, 1.4,1.6 IT-o/c 1.3

P11, Temsr 11.3 IT-o/c 11.6

P 12, Temnr 12.1, 12.3 IT-o/c 12.2

P 13, Temnr 13.2, 13.4 IT-o/c 13.3, 13.6
P 14, Temsr 14.1 IT-o/c 14.5

TectupoBanue
VYeTHbII onpoc
MaremaTuueckui
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAS
pabota
[IpencraBnenue
pE3yJIbTaTOB
MPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
VIHJIMBHUTYaJIbHBIX
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MIPOEKTOB
KonTposnbnas padora

Brmonnenue
9K3aMEHAIMOHHBIX
3aJaHUN
[1K 4.1 ITnanupoBath P1, Temsr 1.2, 1.4,1.6 IT-o/c 1.3 TectupoBanue
paboTy CTPYKTYPHOTO P 3, Temsr 3.1 I1-o/c 3.3 VYcTHBIH onpoc
nojpa3iesieHus pu P 8, Temn 8.2 I1-o/c 8.5 Maremaruueckuit
TEXHUYECKOUN P 12, Temnr 12.1, 12.3 IT-0/c 12.2 IIUKTAHT
JKCIUTyaTaluH, P 13, Temsr 13.2, 13.4 IT-o/c 13.3, 13.6 NunuBunyanbHas
00CITy)KUBAaHUH U CaMOCTOSTEIIbHAS
PEMOHTE TyTH, pabota
HUCKYCCTBCHHBIX [IpencrasicHue
COOPYKEHHMU pe3yabTaToOB
IPAKTUYECKHUX paboT
3aiuTa TBOPUYECKUX
pador
3amura
VHIUBUIYAJIbHBIX
IPOEKTOB
KonTposbHas padota
Brmonaenune
9K3aMEHAIMOHHBIX
3aJaHui
[1IK 4.2 OcyiiecTBasATh P1, Temsr 1.2, 1.4,1.6 IT-o/c 1.3 TectupoBanue
PYKOBOJICTBO P 6, Tems! 6.7,6.8,6.9 IT-o/c 6.6, 6.10 YCTHBIN ompoc
BBITTOTHSIEMBIMH P 12, Temnr 12.1, 12.3 IT-o/c 12.2 MaremaTudeckui
pabotamu, BECTH P 13, Temsr 13.2, 13.4 IT-o/c 13.3, 13.6 JUKTaHT
OTUETHYIO U WNupuBuyanbpHas
TEXHHYECKYIO CaMOCTOSATEIbHAS
JIOKYMEHTAIU IO paboTta
[IpencraBnenue
pe3yIbTaToB

MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort

3ammra
WHIMBUTYaTbHBIX
MIPOEKTOB
KonTponbnas padora
Brmonnenue
9K3aMEHAIMOHHBIX
3aJaHuM
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