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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTeJbHOM JUCHUIIINHBI
«MaremaTuka»

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHOHAIbHOIi 00pa3oBaTeIbHOI
nporpammsl CI10:

Ob6meobOpa3oBaTenbHas  guciumuimHa  «MaTemaTtuka» — sBIseTCS  00s3aTeNbHOM  YacThiO
0011e00pa3oBaTeIbHOTO IIMKJIAa 00pa3oBareibHOl mporpaMMmbl B cootBercTBHH ¢ DPI'OC
08.01.28 Mactep OTIEIOYHBIX CTPOUTENBHBIX U JCKOPATUBHBIX PabOT

(npogpeccuu/cneyuanvrocmu)

1.2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJbTAThI 0OCBOCHUS TUCHUIIJIMHBI:

1.2.1. leab AUCUMIIIIHHBI

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeNbHOW  JUCHMILIUHBI — «MareMaTuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHHusl B cOOTBeTCTBUU ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom mpodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHMsI 001Ie00pa30BaTe/bHONH ANCHMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne qUCHUIUTHA UMeeT rpH popmupoBannu u pazsutuu OK u I1K



O01IHMe KOMIETeH MU

Ili1anupyemMble pe3yJibTaThl 00yUeHUs

Oo0mme

JAucuunimHapHbie

OK 01 Beibupats criocoOsl
pereHus 3a1a4
rpodeccnoHaTbEHOMI

e TeIbHOCTH
PUMEHUTEIBHO

K pa3IHYHBIM KOHTEKCTaM

- TOTOBHOCTb K Tpydy, OCO3HAaHHE IIEHHOCTHU
MacTepcTBa, TPYIOII00ue;

-  TOTOBHOCTHP K AaKTUBHOH  JCATCILHOCTH
TEXHOJIOTMYECKOM M COLMAIBHON HANPABIEHHOCTH,
CIIOCOOHOCTh ~ MHHUITMUPOBATh, ILJIAHUPOBATh W
CaMOCTOSITEJIbHO BBIMOJIHATH TaKyIO JEATEIbHOCTh;
- HUHTEpEC K Pa3IMYHBIM chepam
po¢eCCHOHAITBHON NEATETHHOCTH,

OBnajecHue

ITIO3HABaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMHU y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

(dbopmynHrpoBaTh 7|
AKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh ¢

- CaMOCTOSATCIIbHO

BCECTOPOHHE;

- YCTaHaBIMBATh CYLIECTBEHHBIH NpPU3HAK WU
OCHOBaHUSl JJi1 CpaBHEHMs, KIAacCU(PUKALUU U
0000IICHHUS;

- ONpEACNATh IIeNId  JIeATEIBHOCTH, 3a]1aBaTh
[apaMeTpsl U KPUTEPUHU MX JOCTHIKCHHUS,

- BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B
[paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHUBBI B IESTEIILHOCTD, OLIEHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJsIM, OIEHUBATH
[PUCKHU TIOCTIEICTBUIA eI TELHOCTH;

- pa3BUBAaTh KPEATUBHOE MBINUICHHE TIPH PEIICHUN
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

-BJIAJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3ajad; yMeHue (opMyIrpoBaTh ONPEIEICHUs, aKCUOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH JI0KA3aTEIbHbIC
paccyKIeHUs B XO/1€ PELICHUS 3a/ay;

- YMETh OIIEPUPOBAThH MOHATUSIMU: CTENIEHb YUCIIA, JJorapupm
UKCIIa; YMEHUE BBIIOJIHATh BHIUMCICHUE 3HAUCHUN U
peoOpa3oBaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN;

- YMETb OIIEPUPOBATh MOHATUSAMU: PAllUOHAIIBHBIE,

M ppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTEIICHHBIE,
lorapupMHUIECcKue, TPUTOHOMETPUYECKHIE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEpUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPBIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOpA3HAs, ONPEACICHHBIHI
MHTETpaJl; yMETb HAXOIUTh IIPOU3BOAHBIE JIEMEHTAPHBIX
(byHKLNH, UCTIONB3YsI CIPABOYHBIE MaTepHallbl; UCCIIEI0BATh B
[POCTEHIINX CclTydasix QYHKIIMH HAa MOHOTOHHOCTb, HAXOUTh
HauOO0JIbIINME U HAMMEHbIINE 3HaUeHNUs (PYHKUINN; CTPOUTD
rpadvKi MHOTOWIEHOB C MCIIOJIb30BAHKUEM amnmapara
MaTeMaTHUYeCKOT0 aHalIn3a; MPUMEHSTh IPOU3BOIHYIO PU
PELIEHNN 3a]a4 Ha JABM)KEHUE; PEeIIaTh MPAKTUKO-
OPUEHTHPOBAHHBIE 33/1a41 HAa HaUOOJIbIIINE U HAUMEHbBILINE
3HAUEHUS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs HYHKINA,
nokaszarenbHas QyHKIMS, CTelIeHHas QyHKINA,
morapudmuueckas QyHKIUsS, TPUTOHOMETpUYECKHE (PYHKIINH,
oOpaTHbIE QYHKIIMH; YMEHUE CTPOUTDH IpapUKi U3ydEHHBIX




- BJIaJICTh HABBIKAMH Y4eOHO-UCCIIEI0BATEIbCKON U]
HpOCKTHOﬁ ACATCIIBHOCTH, HABBIKAMH PAa3pCHICHUA
pooem;

- BBIABJIATH HNPUYUHHO-CICIACTBCHHBIC CBA3HU U
AKTYaJIM3UPOBAThH 33Ja4y, BBIIBHIaTh THUIIOTE3Y €¢
1S

3aJaBaTh,

[pEeIICHNUS, HAXOJUTh apryMEHTBI
T0Ka3aTeIbCTBA CBOUX YTBEPKACHU,
[apaMeTpbl U KPUTEPUU PELICHHUS,;

- aHAJIM3UPOBATH IOJYYEHHBIE B XOJE pEeLICHUS
3ajlaud pe3yJbTaThl, KPUTUUYECKH OICHUBATH WX
ITOCTOBEPHOCTh, IPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YMETb NEPEHOCUTH 3HAHMS B [MO3HABATENIBHYIO U

[IPAKTUYCCKYIO obnactu KHU3HCOACATCIIbHOCTH,

-  YMEThb MHTETPUpPOBaTh 3HAHUS U3 pPa3HBIX
[peAMETHBIX 00J1acTeH;
- BBIBUTATh HOBBIE  HJIEU, npeiaraTh

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

It CITOCOOHOCTH ux UCIIOJIb30BAHMS B

[T03HABATEIILHONW U COLMAIBHON IPAKTUKE

(byHKUINH, UCTIONB30BATh TPAPUKH MPH U3YIEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IPEIMETOB M 33]a4 U3 PEaNbHOM KU3HH; BEIpaXaTh (hopMyIamMu
3aBHCUMOCTH MEKIYy BEIUUYUHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM YHCIIe
Ha MPOLEHTHI, JOJIHM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 00JIACTH yIpaBJICHUS
ITMYHBIMU M CEMEMHBIMM (PMHAHCAMU); COCTABIISITh BEIPA)KEHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCIIEI0BATh ITOJIy4€HHOE PELICHUE U OLICHUBATH
[PaBIOINOA00HOCTD PE3YIILTATOB;

- YMETh OIIEPUPOBATH MOHATHIMU: CpeAHEE apu(PMETHIECKOE,
MennaHa, HauOoJiblllee M HaMMEHbIlIee 3HAUCHMsI, pa3Max,
crepcus, CTaHapTHOE OTKJIOHEHUE YHCIIOBOro Habopa; yMeTh
M3BJICKATh, UHTEPIPETUPOBATh MH(POPMALUIO, TPEICTABICHHYIO
B TaOnMLax, Ha qUarpaMMax, rpagukax, OTpa)xarollyr CBOMCTBa
[pEaJIbHBIX MTPOLIECCOB U SIBJICHUI; MPEACTABIATh HHPOPMALUIO C
[TOMOIIBIO TAOJUI] ¥ JUarpamMmm; UCCIe10BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IrpapUuecKux METOI0B U
PIIEKTPOHHBIX CPEJCTB;

- YMETb OIIEPUPOBATH MOHATUAMU: CIIy4alHBIM OIBIT U
cilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS;
YMEHHE BBIYHCIISATD BEPOATHOCTD C UCIOJIB30BAHUEM
rpadMuecKux METOJI0B; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (HOPMYJIbI
[IpU pEIICHNH 3a]a4; OLIEHUBATh BEPOSTHOCTU peaTbHbIX
COOBITHI{; 3HAKOMCTBO CO CITyYalHBIMU BEJIMYMHAMU; YMEHUE
[IPUBOJUTH MPUMEPHI POSBICHUS 3aKOHA OOJILIINX YHCEN B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMCThb OIICPpHUPOBATH NOHATUAMM: TOYKA, IIpsAMasi, INIOCKOCTb,




[IPOCTPAHCTBO, ABYTPAHHBIN Yo, CKPEILMBAIOIIUECS MIPSIMBIE,
[1apaJUIEIbHOCTD U NEPIIEHUKYJIIPHOCTD MPSIMBIX U
[JI0CKOCTEH, YroJl MeX 1y NPSIMbIMH, YTOJI MEXAY IPSIMON U
[IJIOCKOCTBIO, YTOJI MEK/y INIOCKOCTSIMHU, PACCTOSHUE OT TOUYKHU
110 IIJIOCKOCTH, PACCTOSIHUE MEXKY NIPSIMBIMH, PACCTOSTHUE
MEXy IUNIOCKOCTSMM; YMEHHUE UCIIOJIB30BATh TP PEILICHUN
3ajjay U3y4eHHbIEe (DAKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOIOTPAHHUK, CEYEHUE
MHOrOTrpaHHHKa, Ky0, apaienenumes, npu3mMa, nupamua,
(durypa v NoBEpXHOCTb BpallleHUs, IIWINHJP, KOHYC, 11ap,
cdepa, cedeHus: GUTYpHI BpaIleHHs], IUIOCKOCTh, KaCAIOMIasICsI
cdepsl, IMHAPA, KOHYCA, IUI0IIA/lb IOBEPXHOCTH MUPAMU/IBI,
[IpU3MbI, KOHYCa, LMIMHAPA, IJI01a1bs cepsl, 00beM Kyoa,
[IPSIMOYTOJIBHOTO NIapajuIeIenuIe1a, MTUPaMUbl, IIPU3MBI,
[WIMHApA, KOHYCa, l1apa; yMeHHe U300pakaTb MHOTOTPAaHHUKU
11 TIOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PYKHU, C IIOMOILBIO
YEepPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB; YMEHUE
[pacrio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

- YMETb OIIEPUPOBATH MOHATUSAMU: IBH)KEHUE B IIPOCTPAHCTBE,
o100HbIE (PUTYPBI B MPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOILIEHHE
ruIoIael noBepxHocTel 1 00bEeMOB OJOOHBIX (PUTYp IIPU
PEIIEHNN 3a/]a4;

- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUNHBI (IJIMHA, YO,
rioniab, 00beM, MIIONIAAb TOBEPXHOCTH ), UCIONb3YS
M3y4eHHbIE (OPMYJIIBI U METOIBI;

- YMETb ONEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,

CKAJIAPHOC MPOU3BCACHUC, YT'OJI MCIKAY BEKTOpAMH, CyMMa




BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTh C
[TOMOIIIBIO N3YYEHHBIX (DOPMYIT KOOPJMHATHI CEPEIMHBI OTPE3Ka,
[paccTOsSIHUE MEXKIY JBYMs TOUKAMU;

- YMETb BBIOMPATh MOAXOAAINMN U3YyUEHHBIH METO IS
pellIeHNs 3a/1a4uM, Pacllo3HaBaTh MaTeMaTHuecKue (HakThl U
MaTeMaTHYeCKHUe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH MPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONIPEEICHUE, AaKCUOMA,
TeopeMa, CleAICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
PaBHOCHIIbHBIC (POPMYITHUPOBKH; YMEHUE (OPMYIHPOBATH
0OpaTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOAUTD
[IpUMEpBI U KOHTPIIPUMEPHI, UCIIOJIB30BaTh METO]T
MaTeMaTHYeCKON MHAYKIMU; TPOBOAUTH JOKa3aTeIbHbIE
[paccyXI€HUS MPH PEIICHUH 33/1a4, OLICHUBATh JIOTHUECKYIO
[IPAaBUJILHOCTb PACCYXKICHUM;

- YMETb ONEPUPOBATh MOHATUSIMU: MHOYKECTBO, IOJIMHOKECTBO,
orepaluy HaJl MHOYKECTBAMU; YMEHUE UCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN amnmnapart JJIsl ONUCaHUs PEaTbHBIX
[TPOLIECCOB U SIBJIEHUH MPU PELIEHUH 3aa4, B TOM YHUCIIE U3
NPYTruX yuyeOHBIX PEAMETOB;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHSIMHU: COYETAHUE,
[epeCTaHOBKA, YUCIO COUYETAHUH, YUCIIO EPECTAHOBOK; OMHOM
HrpioToHa; yMeHHE TPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyXJIeHUs JUIs pelleHus 3a/a4;

-YMETh ONEepUPOBaTh MOHATUSAMU: HATypaJIbHOE YUCIIO, I1eJI0e
YHCIIO, OCTATOK 10 MOJYJIO, PallMOHAILHOE YHUCIIO,
MppallMOHATIEHOE YHCII0, MHOYKECTBA HATYPaJIbHBIX, LEJNbIX,

[pallnOHAJIbHBIX, e CTBUTEIBHBIX YHUCCJI; YMCHHEC UCITIOJIB30BATh




[PU3HAKY AETUMOCTH, HAUMEHBIINN OOIIUI IeNUTeNb U
HanMeHblIee o0IIee KpaTHoe, allrOpuT™M EBKIIKMIa pH pereHnn
3aja4; 3HAKOMCTBO C PA3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOJJHO OIIEPUPOBAThH MOHATHSIMHU: CTETIEHb C LEJIBIM
[oKa3areseM, KOpeHb HaTypallbHON CTENEHH, CTETEHb C
PallMOHAJILHBIM [10KA3aTelleM, CTENEHb C IeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) ITOKa3aTeseM, JIorapudm ducia, CHHYC,
KOCHHYC U TAHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

- YMETh OIEPUPOBATH MOHATHIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa yPaBHEHU I
1 HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALMOHANIbHBIE, IIOKA3aTeNIbHbIE,
CTENEHHbIE, JJorapu(pMUIEcKue, TPUTOHOMETPUUYECKHE
YpPaBHEHMsI, HEPAaBEHCTBA U CHUCTEMbl; YMEHHE pelaTh
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TIOMOILBIO PA3JINYHbBIX
MPUEMOB; peliaTh YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
MmapaMeTpoM; IPUMEHSITh YPaBHEHHSI, HEPAaBEHCTBA, HX CHCTEMBI
TS pelIeHNsT MaTeMaTHYECKUX 3a/1ad M 3a/1a9 U3 Pa3ITUIHBIX
00nacTel HayKu U pealibHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH MOHATUAMMU: rpaduK QyHKINH,
oOpaTHas QyHKIUS, KOMIO3ULUS GYHKUUH, TMHENHHas QyHKIuS,
KBaJpaTH4Has GYHKLUS, CTeNeHHas (YHKIHUSA C LEIbIM
[okaszaresieM, TPUrOHOMeTpuieckrue GyHKIIUU, OOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TIOKa3aTeabHas U
morapudmuueckas GyHKINN; YMEHHUE CTPOUTH IpapuKu
(byHKIM, BHITOTHATH IpeoOpa3zoBaHus rpaduKoB GyHKIIHII;
YMEHHE HCII0JIb30BaTh rpadUKu GYHKIMHA IS U3YIESHUSI
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 33734 U3 IPYTUX

y‘-Ie6HLIX npeamMEeTOB U U3 peaﬂBHOﬁ JKM3HU, BbBIPAKATH




(bopMynamMu 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHITUSMHU: YETHOCTD
(byHKINHY, TEPUOANYHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(yHKIIMH, MOHOTOHHOCTB ()YHKILIUH, SKCTPEMYM (DYHKITHH,
Han0oJIbIIIee M HAMMEHbIIIee 3HaYeHUs (YHKLIUU Ha
[IPOMEKYTKE; YMEHUE IPOBOAUTH HCCIEI0BAHNE (QYHKIIUY;
YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpaduky GyHKUUN 1715
peLIeHNs ypaBHEHUI, HEPAaBEHCTB U 3a/1a4 ¢ TapaMeTpamu;
M300pakaTh HA KOOPAMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUMN
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMHU:
[0CJIEI0BATEIBHOCTD, apu(METHYECKAs! TPOTPECCHS,
reoMeTpHruecKas porpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpuuecKas IPorpeccHsi; yMeHue 3a/1aBaTh
[10CJIe10BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONEPUPOBATH MOHATHIMHU: HETIPEPHIBHOCTD (DYHKIIHH,
ACHMITTOTHI TpaduKa GYHKINH, IEPBast ¥ BTOPAst IPOMU3BOIHAS
(yHKIIUHN, TEOMETPUYECKUN U (PU3NUECKUN CMBICTT
[IPOM3BOIHOM, TIEPBOOOpa3Hasi, OTPE/ICICHHBI HHTETPAT,
YMEHUE HaXOJUTh aCUMITOTHI rpaduka GyHKINUN; yMEHHUE
BBIUUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U
KOMITO3ULIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelIbHOU K
rpaduky GyHKIUY;

YMEHHUE MCIIOB30BaTh MPOU3BOIHYIO JUIS UCCIETOBAHUS
(yHKIWH, IUTST HAXO0XKICHHUS HAWITY4IIIero PEIIeHUs B
MPUKJIAJHBIX, B TOM YHCJIE CONMATBHO-YKOHOMUYECKUX U
(bu3MUecKnX 3amavax, Uil OMpeesIeHUs] CKOPOCTH U YCKOPEHHS,
HAXOJUTH IUIONIAId U 00BEMBI PUTYP ¢ TOMOIIBIO HHTETPAa;

[IPUBOJUTH IIPUMCPBI MATCMATUYCCKOI'O MOJICIIUPOBAHUS C




noMoIbI0 AU epeHnanbHbIX YpaBHEHUH;

- YMETb OIIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCia, MOAYJIb U ApTyMEHT
KOMIIJIEKCHOTO YHCIIa, (popMa 3arruch KOMIUIEKCHBIX YHCEll
(reoMeTpuyeckas, TPUTOHOMETPUYECKas U ajdredpanydeckas);
YMETh IIPOU3BOIUTH apudMeTHIecKue 1eHCTBUS C
KOMIIJIEKCHBIMU YMCJIAaMH; IPUBOJUTH IIPUMEPBI HCIOIb30BAHUS
KOMIIJIEKCHBIX YHCEJ;

- YMETb CBOOOJIHO OIIEPUPOBATh MOHATHSAMU: CPEHEE
apudmeTrnyeckoe, MeaHa, HauOOJIbIlIEEe U HAUMEHbLIEE
3HAYEHUS, pa3Max, TUCIEPCHUsi, CTAHIapTHOE OTKJIOHEHUE JJIs
ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTAaTUCTHYECKUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuuecKu
1ICCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS ¢ IOMOILBIO IarpamMm
[pacceuBaHUs U JIMHEHHOMN perpeccuy;

- YMETb HaXOJIUTh BEPOSATHOCTU COOBITHI C UCTIOJIb30BAHUEM
rpadryecKux METO/10B; IPUMEHSTh JUIsl peIIeHUs 3a1a4
(OpMyJIbI CIIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, hopmyty
[10JIHOM BEpOSITHOCTH, (popmyny bepHysuin, koMOMHATOpHbBIE
(bakThl 1 GOPMYJIBI; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX
Y1CeNl, METO/1bl BHIOOPOYHBIX MCCIIEIOBAaHUN; yMEHUE
[IPUBOANUTE PUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
[IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMMU: TOUKA, IPsIMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YroJl,
IIBYI'pPaHHBIN yTOJI, TPEXTPaHHBIA YTOJ1, IepeceKaromumecs,
MapajuleNIbHbIE U CKPEIMBAIOIINECS TIPSIMbIE, TapaJlJIeIbHOCTh U
[EepIEeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY

[PSIMBIMU, YTOJI MEKY IPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY




[JIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh IPU PELLIEHUH 3a1a4
3ydeHHBIE (PAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OIIepHPOBATH MOHATHAMU: MHOTOI'PAaHHHK, CEUCHHE
MHOIOI'paHHMKA, IPABUJIbHbBII MHOTOTPAHHUK, IPU3Ma,
nupamMuia, GUrypa v HOBEpXHOCTh BPALEHUS, IUIUH/P, KOHYC,
ap, cepa, pazBepTka IOBEPXHOCTH, CEUCHUsI KOHYcCa U
[UIMHAPA, apajyIesIbHbIe OCH MJIM OCHOBAHUIO, CEYEHHUE 111apa,
[IOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOHTH CEUEHHE MHOTOTpaHHHUKA, N300pakaTh MHOTOTPAHHUKH,
(UTYpBI U TOBEPXHOCTH BpAILIEHUS, UX CEYECHUS, B TOM YHCJIE C
[TOMOIIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE IIPUMEHSTH CBOMCTBA
reoMeTpHUYECKUX (PUTyp, CAMOCTOSTENBHO (OPMYIHPOBATH
OIpeieIeHus U3ydaeMbIX (QUryp, BbIABUIaTh TUIIOTE3BI O
CBOMCTBAaX M MPU3HAKAX F€OMETPUUECKUX (PUTYp, 0OOCHOBHIBATh
MUIH OIIPOBEPraTh UX; YMEHHE MPOBOJUTH KIacCU(UKALIUIO
(buryp MO pazITMYHBIM IPU3HAKAM, BBIIOIHATH HEOOXOUMBIC
ITOTIOJTHUTEIHBIE TIOCTPOCHUS;

- YMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMH: TUIOIAAb (PUTYPEI,
00beM (PUTYpBI, BEJTUYHHA YTJIa, PACCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMHU, PACCTOSTHUE MEXTY
[JIOCKOCTSIMU, TUI0IIAbL c(hepbl, MIIO0IIAIb TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHyCa, WINHAPA, 00beM Ky0a,
[PSIMOYTOJIBHOTO Mapajulesenumea, MMpaMu/Ibl, TPU3MBI,
[WUIMHApA, KOHYCa, [I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX PUTYP;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: JIBIKEHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
[IPOCTPAaHCTBE, OBOPOT, MpeodpazoBaHue MOJ00uS, MTOJOOHBIE

(bUryphl; yMEeHUE paclio3HaBaTh paBHbIE U 110I00HBIE (GUTYPHI, B




TOM 4MCJIE B IIPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMEHHUE
MCIIOJIB30BAaTh FEOMETPUUYECKHUE OTHOLICHUS, HAXOAUTh
reOMETPHUECKUE BETMUMHBI (JITTMHA, YTOJI, TUIOIAAb, 00BEM)
[IpU PELICHNU 33/1a4 U3 JPYTrUX YU4eOHBIX IPEAMETOB U U3
[peabHOU JKU3HU,

- YMETh CBOOOJJHO OIIEPUPOBAThH MOHATUAMU: IPAMOYTOJIbHAS
CHUCTEMA KOOPJIMHAT, BEKTOP, KOOPINHATBI TOUYKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOPA HA YHCIIO,
[pa3ioKeHue BEKTopa 1o 0a3ucy, CKaasipHOe MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJl MEXAY BEKTOPAMH; YMEHHE
MICIIOJIB30BAaTh BEKTOPHBINA U KOOPAMHATHBIN METO AJIs pELICHUS
reOMETPUUYECKUX 3a7a4 U 33a4 APYTruX y4eOHbIX IPEIMETOB;

- YMETb MOJEINPOBATH PEAJILHBIE CUTYallUN Ha SI3bIKE
MaTEMaTUKH; COCTaBJISATh BBIPA)KECHUS, yPAaBHEHUS, HEPABEHCTBA
M UX CUCTEMBI 110 YCIIOBUIO 33J]a4H, UCCIIEOBATH IOCTPOCHHbIE
MOJIEJIN C UCIIOJIb30BaHKEM alllapara ajareopsl,
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJIEIH C IOMOLIBI0 T€OMETPUUECKUX ITOHATHN
1 BEJIMYMH, PELIaTh CBA3aHHBIE C HUMH IIPAKTHYECKUE 3a]1a4H;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[TOJIyYEHHBIN pe3ysbTaT; PEIIaTh IPUKIIAIHbIC 3a0a4l
CpeacTBaMU MaTEMaTUYECKOr0 aHalIn3a, B TOM YHUCIIE
COLIMAIbHO-3KOHOMHUYECKOT0 U (PU3UYECKOr0 XapakTepa;

- YMEHUE BBIOMpATh MOAXOAIINI METO ISl peIlIeHHs 3a]1auu;
[TIOHUMaHNE 3HAYUMOCTU MAaTEMAaTUKHU B U3YYCHUU IIPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMEHHE PACIIO3HABATH
[TPOSIBJIEHUE 3aKOHOB MAaTEMATHKHU B NCKYCCTBE, YMEHUE
[IPUBOJAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA POCCHUMCKON 1
MHPOBOM MaTeMaTH4eCKOM HAyK1




OK 02 Mcnonb3oBaTh
COBpEMEHHBIC CPE/ICTBA
[TOMCKA, aHaIu3a U
MHTEepIpeTaluy NHPOpPMaLUH,
1 “HGOPMAITHOHHBIC
TE€XHOJIOTHH JIJI BBIIIOJIHEHHS
3ajiad MpodeccCHoOHAITBHON
IeATEIbHOCTH

B 005acTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:

-c(hopMUPOBAaHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOILECTBEHHOM IPAaKTHUKH,
OCHOBAHHOTO Ha Juasnore KYJBTYp,

CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MecTa B
[TOJIMKYJIBTYPHOM MHPE;

- COBEPILEHCTBOBAHUE SI3IKOBOM M YMTATEIHCKOU
KyJbTYpbl KaK CpPEIACTBA B3aUMOAECHCTBHUS MEKIY
ITFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHHWE IEHHOCTM HAy4YHOW JEATEIbHOCTH,

FOTOBHOCTh  OCYILECTBISATh  NPOEKTHYIO U
1ICCIIEI0BATEIBCKYIO JesITebHOCTD
MH/AMBUYaJIbHO U B TPYIIIE.

Onnanenue YHUBEPCATIbHBIMU y4eOHBIMHU

[M03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ HHpOpMaIei:

- BJIQJIETh HaBBIKAMU MOJy4yeHUs MHGPOpMalUU U3
MCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATECIIbHO
OCYIIECTBIISATh TOUCK, aHAIN3, CHCTEMAaTH3aLUIO U]
MHTEepIpeTanuio HHGOpPMaIuN pa3IUuHbIX BUIOB U
(bopM npencTaBIeHMS;

- CcO37aBaTh TEKCTHl B PA3JIMYHBIX (hopMaTax c
y4eTOM Ha3HaueHHs HWHGPOpMalMM U 1EeJIeBOMH
ayJIUTOpUHU, BBIOMpas  ONTUMAIBHYIO  (opmy|
MPCACTABJICHUA U BU3YyalIU3alluH,

OLICHUBATh  JIOCTOBEPHOCTh,  JIETUTUMHOCTH
nH(popManuy,

MOPaAJIbHO-3TUYCCKUM HOPMaM;

€€ COOTBCTCTBHC IIPABOBBIM Wi

- YMEThb OIEpUPOBaTH MOHATUSAMH: palMOHANbHAS (YHKIHSA,

byHKIWHS, byHKIHS,
iorapudmuueckas (QyHKIUs, TPUTOHOMETPHUUECKUE (PYHKIIUH,

[OKa3aTelbHas CTeTIeHHas
oOpaTHble (YHKUUH; YMEHHE CTPOUTh TpauKu H3y4EHHBIX
(YHKIMIA, NCIONB30BaTh rpadMKN NPU U3YYEHUH MPOLECCOB U
3aBUCHMOCTEH, TpH pEIIeHWH 3a1ad M3 JPYTuX Yy4eOHBIX
[pEJMETOB U 33/1a4 U3 PealibHOM JKU3HH; BBIpaXKaTh (HOpMylIaMH
3aBUCHMOCTH MEX/y BeTMUNHAMU;

- YMETh ONEPUPOBATH MOHATHUSAMH: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHHUH
1 HEPAaBEHCTB, PABHOCHIBHOCTh YpPaBHEHHH, HEPAaBEHCTB U
CHCTEM, palMOHAJIbHBIC, HPpPALUOHAIBHbBIC, MOKa3aTeIbHbIE,
CTETICHHEIE, aorapupMuUecKue,
YPaBHEHUS, HEPAaBEHCTBA M CUCTEMBI; YMETh pelIaTh YpaBHEHUS,

HCPAaBCHCTBA M CHUCTCMbI C IIOMOIIbLIO PA3JIMYHBIX IIPHCMOB;

TPUTOHOMETPUICCKHUC

pelaTh ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMBbI C IApamMeTPOM;
[MPUMCHATH YPAaBHCHUSA, HCPABCHCTBA, UX CUCTEMBI JIA PCUHICHUS
MAaTCMAaTUUYCCKHX 3a/]a4 U 3aJia4 U3 pa3IMYHbIX obacTei HAayKH
1 peajbHOMU KU3HU;

YMETh CBOOOAHO OIEPUPOBaTH TOHATHSAMH: JIBUYKEHUE,
[apaJuleJIbHBI  TIEPEHOC,
[IPOCTPAHCTBE, MMOBOPOT, MpeoOdpa3oBaHUe M000us, MOA0OHbIE
(burypsl; yMeTh pacrno3HaBaTh paBHbIE U MOJOO0HBIE (DUTYDHI, B
apXUTEKType; YMETh

HaXOIUTH|

CUMMCTpUA Ha IIJIOCKOCTU HU B

TOM 4YHCJIE B NPUPOE,
MCIIOIb30BaTh  T'€OMETPUYECKHUE

HCKYCCTBE,
OTHOIIICHUS,
FCOMETPUYECKUE BEJIMYMHBI (JJIMHA, YTOJI, TUIOMAah, O00BEM)
[pU pEIICHHH 3aJa4 M3 JPYTUX YyYeOHBIX TNPEAMETOB U W3
[pe€aTbHON KU3HU

- HCIOJIb30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHLIX b4l




KOMMYHHKAITMOHHBIX ~TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  33Ja4 ¢  COOJIIOJICHUEM
TpeOOBaHU IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
THUTUCHBI, PECYpPCOCOEPEKECHHS, TPABOBBIX W
DTHUECKUX  HOPM, HOPM  HH(OPMAaIMOHHOMU
0€301I1aCHOCTH;

- BJIQJICTh HAaBBIKAMM PACIIO3HABAHHS M 3aIIUTH]
mHbopManmy, HHOOPMAIIMOHHONW ©0e301macHOCTH

VIMYHOCTH

OK 03 [1nanupoBatsh u
peann30BbIBaTh COOCTBEHHOE
podeccCHOHATILHOE U
ITMYHOCTHOE pa3BUTHE,
[peIIPUHIMATEIbCKYIO
NMesTeTbHOCTD B
npodeccuonanbHO chepe,
MCTIOJIb30BATh 3HAHUS 110
(bMHAaHCOBOW I'PaMOTHOCTH B
PA3INYHBIX )KU3HEHHBIX
CUTYyalUsix

B o0nactu 1yXx0BHO-HPABCTBEHHOTO BOCTIUTAHUS:
-- c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUA,
PTUYECKOIO IIOBE/ICHNUS;

- CIIOCOOHOCTb OLIEHMBATh CUTYAllUIO U PUHUMATh
OCO3HAHHBIE  DPCIIEHUS,  OPUEHTUPYACh  HA
MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

- OCO3HaHME JIMYHOIO BKJaJa B IOCTPOCHHE
yCTOMYHUBOTO OYAyIIEro;

- OTBECTCTBCHHOC OTHOIICHHUEC K CBOUM POJUTECIIAM U
(MIM) APYTUM 4WIEHAM CEMbH, CO3JaHUIO0 CEMbH Hal
OCHOBE  OCO3HAHHOIO LIEHHOCTEN
CEMEMHON JKU3HU B COOTBETCTBUHM C TpaJULUSAIMU
HapooB Poccuu;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU

MMPUHSATHA

PETYIATUBHBIMY]
TeVCTBUSIMMU:

Q) CAaMOOPTaHU3AIUS:

- CAMOCTOSITEIHHO OCYIIECTBIIATh MO3HABATEIHHYIO
e TeTbHOCTD, BBIABISATH IMPOOJIEMBI, CTaBUTh H

(hopMynupoBaTh COOCTBEHHBIE 3a/1aun B

-  YMETb  ONEPHUpPOBaTh  IOHATHUAMM:  PALlMOHAIIBHEIE,
MppaLMOHAJIBHEIC, [IOKa3aTeNIbHBIE, CTEIICHHBIE,
lorapu(MUUECKUe,  TPUTOHOMETPUYECKHE  YpPaBHEHUSA U

HEPaBEHCTBA, UX CUCTEMBIL;
- YMETb OIEpPUpPOBATh IOHATUSMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHUKA, KyO, Mapajiesienume],, Mpu3Ma, MMHpaMHa,
durypa M MOBEPXHOCTb BpAIICHMs, LWIMHIAP, KOHYC, LIap,
cthepa, cedeHuss QUTrypsl BpallleHHUs, IUIOCKOCTh, Kacaromasics
chepsl, TUIUHAPA, KOHYCA, TUIOMAAh MMOBEPXHOCTH MHPAMUJIBI,
MpU3MBI, KOHYyCa, IWJIMHApPA, TUIOmaas cdepbl, o0beM Kyoa,
[PSIMOYTOJIBHOTO
[MIMH]Ipa, KOHYyCa, Iapa; YMEHUE U300pakaTh MHOTOTPAHHUKH

MNnapajjejenumcaa, IMUupaMuabl, IMPU3MBI,

M1 TIOBCPXHOCTU BpAIICHHA, UX CCUCHHUA OT PYKH, C ITOMOUIBIO
UCPTCIKHBIX HWHCTPYMCHTOB MW JJICKTPOHHBIX CPEACTB; YMCTDH|

B yMETh

pacrio3HaBaTb  CHUMMETPUIO MIPOCTPAHCTBE;

[paCrio3HaBaThb MMPAaBHUJIbHBIC MHOT'OI'PAHHUKH;

YMETh OIEPUPOBATH IOHATHAMH: MPAMOYTOJIbHAs CHUCTEMA
KOOPJIMHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKAJIIPHOE IPOU3BENCHUE, YroJl MEXAY BEKTOpaMH, CyMMa

O6p8.30B€lTeJ'ILHOfI ACATCIBHOCTH M JKHM3HCHHBIX

BCKTOPOB, MPOU3ZBCACHHUC BCKTOpa Ha YHUCIO; HAXOAWUTbH (|




CUTyalUsX;
- CaMOCTOSITEIbHO COCTAaBIATh IUIAH PELICHUs
MpoOJIEMBI C  y4eTOM HMEIOLIUXCS  PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHHIO
[IMPOKON SPYIULMH B Pa3HbIX 00JacTAX 3HAHWH,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICII0JIb30BAaTh NPUEMBbI peQUIeKCUH [UIsl OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETb OLICHHBATh PUCKHM U CBOEBPEMEHHO
[IPUHUMATDH PEILIECHUS 10 UX CHUKECHHUIO;

B) SMOLIMOHAJILHBIA HMHTEJUIEKT, IMpearoaralonmn
C(OPMHUPOBAHHOCTH:!

BHYTPEHHEHN MOTHUBAINH, BKJIFOYAOLIEH]
CTPEMJICHHE K JOCTH)KCHUIO LEIM M YCHeXy,
ONTUMU3M, WHULAATUBHOCTb, YMEHUE
IEHCTBOBATD, UCXO/I U3 CBOMX BO3MOKHOCTEN;

- HMIIaTUH, BKIIOYAIOLIEH COCOOHOCTh MOHUMATH)
DMOLMOHAJIIBHOE COCTOSIHUE [JPYI'MX, YYHUTHIBATH
€ro  IpU  OCYIUECTBJICHUM  KOMMYHMKALUU,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIIUX]
CIIOCOOHOCTh BBICTpanBaTh OTHOILIEHUS C APYTUMU
ITIOIbMU, 3a00TUTHCA, TPOSIBISATH HUHTEpEC H
paszpemniaTh KOHMOIUKTHI

[TOMOILIBIO0 U3YYEHHBIX (HOPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKaAMHU

OK 04 DddexTrBHO
B3aMMOJICHICTBOBATh U

TOTOBHOCTH K CaAMOPAa3BUTUIO, CAMOCTOSATCIIbBHOCTH]

YMETb OIICpUPOBATH IMOHATHAMMU: CJIy‘IElﬁHLIfI OIIBIT H

1 CaMOOIIPCACIICHUIO,

cnyqaﬁHoe CO6LITI/IC, BEPOATHOCTD cnyqaﬁHoro CO6BITI/I$I; YMCTh|




paboTaTh B KOJUICKTHBE U
KOMaH/1e

-OBJIaJICHUE HaBbIKAMH y4eOHO-
CCIIEIOBATENILCKOM, IPOEKTHOW UM  COLIMAIbHOM
eI TENIbHOCTH;

OBnaneHue YHUBEpPCAIbHBIMU

KOMMYHHKATUBHBIMH JCHCTBHSIMHU:

0) COBMECTHAsI IeATEIILHOCTb:

- IIOHMMaTh M HCIIOJIB30BAaTh IMPEUMYIIECTBA
KOMaHHOW ¥ WHIMBUyaIbHOU PadOTHI;

- TPUHAMATH LEJIM COBMECTHOW JEATEIhHOCTH,
OpraHU30BBIBATH U KOOPJAWHUPOBATH JCHCTBHS II0
€¢ JOCTHXKCHMIO: COCTaBJIATh IIaH JOCHCTBUH,
pacTIpeIeNIATh POJIH C YI€TOM MHEHUH YYaCTHUKOB
00CYXIIaTh pe3yJIbTaThl COBMECTHOM PabOTHI,

- KOOpJMHHMPOBAaThH W BHINOJHATH pPadOTy B
YCIOBHUSX BUPTYaJILHOTO u

KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBI/IH;

p€ajibHOrO,

- OCYILIECTBJISATh IO3UTHUBHOE CTPATErHYECKOE
[MOBE/ICHUE B PA3IUYHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.
OBjnazeHne yHHMBEpPCAIbHBIMU  PETYJIATHBHBIMU
IIEHCTBUSAMMU:

) npuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX Jt0JIei
[IpY aHAJIN3€ PE3YJIbTATOB JACSITEIBbHOCTH;

- IpU3HAaBaTh CBOE IIPABO M IIPABO JIPYrUX JIIOJAEH
Ha OITHOKM;

- pa3BHUBaTh CIIOCOOHOCTh TOHMMAaTh MHpP C

[O3ULIMU IPYrOro YeloBeKa

BBIUUCIIATE BEPOSITHOCTh C HCIOJB30BAHUEM TpapUuecKUX
OPUMEHATh  (HOPMYIIBI
KOMOUHATOpHBbIE  (haKThI

MCTO/I0B, CJIOKCHUA W YMHOXKCHUS

BEPOSITHOCTEM, U GopMysl TpH
PELICHUH 3a]ad; OLICHWBATh BEPOATHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4alHBIMHM BEJIMYMHAMU; YMEHUE IPUBOIUTH
[IpUMEpbI MPOSIBICHUS 3aKOHA OOJBIIUX YUCEN B MPUPOJHBIX U
0OI11€CTBEHHBIX SBICHUSX;

- YMETb CBOOOZHO ONEPUPOBATH MOHATUSAMU: CTEIEHb C LIEIbIM
[1OKAa3aTesIeM, CTENIEHb C

KOpEHb HATypajJbHOW CTEIECHHU,

[palMOHAJIBHBIM  IMOKAa3aTCJIEM, CTCICHbL C IlGﬁCTBHTGJIBHBIM

(BEIIECTBEHHBIM) TIOKa3aTelieM, JiorapuM 4YHUClia, CHHYC,
KOCUHYC M TAHT€HC MMPOU3BOJIBLHOTO YUCIIA;
- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: rpaduk GyHKIHNH,

oOpaTHast QyHKIMSI, KOMIIO3UIUS QYHKIUH, TUHEHAS (YHKIHS,

KBagpaTUuHas (QyHKOMS, cCTeneHHas (QYHKUUS C  LeJbIM
[okasaTejaeM, TpPUTOHOMETpUYecKue (YHKLUUH, OOpaTHbIE
TPUTOHOMETPUYECKHUE GyHKIMY, IIOKa3aTesIbHas 51

nmorapudmuueckas GQyHKINUN; yMETh CTPOUTH Tpaduku QyHKIUH,
BBITIOJIHATH peoOpa3oBaHus rpapuKOB (YHKIIHIA;

- YMeThb WCIIOJIb30BaTh TpapuKd QYHKUMH [ H3Y4EHUS
[IPOLIECCOB M 3aBHUCHUMOCTEM NpPU PELIEHHH 3aJad U3 JPYTux
yUeOHBIX TpPEeIMETOB W U3 pealbHOW JKU3HHU; BbIPAXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BeTMUUHAMU;

- CBOOOJHO OmNEepupoBaTh MOHATUSAMH: YETHOCTh (DYHKIHH,
EepUOMYHOCTh  (DYHKIMH,  OrPAaHUYEHHOCTb  (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DyHKLMH, HauOoJbIlIee U
HauMEHbIIee 3HAYeHUS (QYHKIUM Ha MPOMEXKYTKE; YMETb
[IPOBOAMTH HCCIIEIOBAaHNE (PYHKIINH;

- yYMEeThb MHCIIOJb30BaTh CBOMCTBA M Tpaduku GYHKIUH 11

[PCIICHUA ypaBHeHPIfI, HCpPAaBCHCTB U 3aJa4 C IIapaMETpaMUu,




M300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH MHOXECTBA PELICHUN
YPaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1ecTBisTh YCTHYIO
1 THCbMEHHYIO
KOMMYHHUKAIUIO HA
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
YI€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
[KOHTEKCTa

B 00iacTH 3CTETHYECKOTO BOCIIUTAHHUS:

9CTCTUYCCKOC OTHOMICHHMEC K MHPY, BKIIIOYasd

PCTETHKY OBITa, HAYYHOTO U  TEXHUYECKOIO
TBOpYECTBA, CHOpPTa, TpyAa H OOIIECTBEHHbIX|
OTHOIIICHHIA;

- CIIOCOOHOCTh BOCTIPUHHMMATH PA3JIMYHBIC BHUJIBI
MCKYCCTBa, TpPaJUIlMd W TBOPYECTBO CBOETO U
pyrux OILIYIIATh  ASMOIMOHAIBLHOE
BO3/ICHICTBUE HCKYCCTBA;

HapoIoB,

- yOeXJEHHOCTh B 3HAUYMMOCTH JUIsl JIMYHOCTH U
00II[eCTBA OTEUYECTBEHHOIO M MUPOBOTO HCKYCCTBA,
PTHUYECKHUX KYJIbTYPHBIX TPaAMLMU W HAPOAHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPKCHUIO B PA3HBIX BUIAX

MCKYCCTBA, CTPEMIJIICHHUEC TIPOABIIATL  KAa4YCCTBA
TBOp‘lCCKOfI JIUYHOCTH,
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBUSMU:

a) oO1IeHue:

- OCYIIECTBISITh KOMMYHHUKAIIMM BO Bcex cepax|
PKH3HH,

- pacro3HaBaTh HeBepOaJIbHbIE Cpe/icTBa OOIIECHNUS,
COLIMANIBHBIX
KOH(JIMKTHBIX

[IOHHUMAaThb
[paCIio3HaBaTb
CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(I)J'II/IKTBI;

3HA4YCHHUC
IpCAINIOCBUIKA

3HAKOB,

- Pa3BCpHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY]

- YMETb ONEepUPOBATH MOHATHIMHU: CpefaHee apudmernyeckoe,
MenuaHa, HauOoJbllee M HauMEHbIIEee 3HAYCHUsS, pa3Max,
mcnepcHsi, CTaHIAPTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa;
nH(pOpMaLHIO,

[pE/CTaBICHHYI0 B Ta0iuIax, Ha JAuarpammax, rpadukax,

YMEHUE  H3BJIEKATbh,  HWHTEPIPETUPOBATH
OTPaXKAaIOIYI0 CBOMCTBA pEAJIbHBIX IPOLECCOB W SBIICHUM;
[IPEJCTaBIATh UHPOPMALIUIO C IOMOIIBIO TAaOJUI U JUArpaMmM;
1CCIIE10BATh

[IPUMCHCHHEM Fpaq}I/ILIGCKI/IX MCTOJOB U JJICKTPOHHBIX CPCACTB,

CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIE C
- YMEThb OIIEpUPOBAaTh NOHATUSAMHU: TOYKA, MpsAMas, ILNIOCKOCTD,
[IPOCTPAHCTBO, IBYI'PAHHBIA YIoOJI, CKPEIIMBAIOIIUECS NPSIMBIE,
[MapaJUICIbHOCTh W INEpPIHEHIUKYISAPHOCTh  HPSMBIX U
[JIOCKOCTEM, Yrojl MEXIy IPSIMBIMH, yroJl MEXAY IpsAMON M
[IJIOCKOCTBIO, YIOJl MEXKIY IIJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU
10 IUIOCKOCTH, pAaCcCTOSHUE MEXKIY NPSIMBIMH, pPACCTOSHUE
MEXIY IIIOCKOCTSMU;

- YMETb HCII0JIb30BaTh NP PELICHUH 3ajay N3yuyeHHbIE (PaKThl U
TEOpEMBbI IJIAHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB

OKpYXKAOIIEro MUpa

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPEACTB




OK 06 ITposiBnsTh
Pa’KJIaHCKO-ITATPUOTHYECKYIO
[TO3ULIMIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEICHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eTIOBEYECKIX
[IEHHOCTEH, B TOM YHCJIE C
Y4€TOM rapMOHU3aLUN
MEKHALMOHAIbHBIX U
MEKPEIUTUO3HBIX
OTHOILEHUM, IPUMEHATh
CTaHIapThI
AHTUKOPPYILIMOHHOTO
[TOBE/ICHUS

OCO3HaHME  O0yYaroMKUMUCS

rpak1aHCKOW UJEHTUYHOCTH;

poccuiicKon

LeJICHANIPABICHHOE  pa3BUTUE  BHYTPEHHEH
JTyXOBHO-
HpPaBCTBEHHBIX IIEHHOCTEW HapojoB Poccuiickoi
Ddenepanun, HUCTOPUUYECKUX

KyJIbTYPHBIX Tpaauluid, (OPMUPOBAHHUE CUCTEMBI

TTO3HUIINH JIUMYHOCTH Ha OCHOBC

N HallMOHAJIbHOA|

3HAYUMBIX  L[EHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MHPOBO33PEHUS,
[IPaBOCO3HAHHSI, JKOJIOTUYECKOU KYJIbTYpHI,

CIIOCOOHOCTH CTaBUTH IIETTU U CTPOUTH KU3HCHHBIC
[LIAHEBL,

B yacTu rpaxx1aHCKOTO BOCTIMTAHUSA:

OCO3HAHUE CBOMX KOHCTUTYLHOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;
NPUHATHE  TPAJUIMOHHBIX

HanmMOHAJIbHBIX,

O6HIG‘~IGJ'IOBC‘~IGCKI/IX TYMaHHUCTHUYCCKUX b4l

JICMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTb IMPOTHUBOCTOATH nacoJIornu

PKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHo(poouwu,
MUCKPUMHUHAIIMYA TIO COIHUANBHBIM, PEIUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTH B

MHTCPCCAX TPAKIAHCKOTO 06H_ICCTB8., Y4aCTBOBATH

B CaMOYIpaBlIeHHH B  00IIe00pa3oBaTeIbHOMN
OpraHu3aIu u JIETCKO-FOHOIIIECKMX
OpraHu3aIusIX;

- YMCHHC BSaHMO}IeﬁCTBOBaTB C COIMaJIBbHBIMUH]
MHCTUTYTaMU B COOTBETCTBUU C HUX (bYHKHI/ISIMI/I Hu

- YMETb OIIEPUPOBATH INOHATUAMMU: IIPSIMOYIOJIbHAS CUCTEMA
KOOPAHMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIACHUE, YTOJI MEXIy BEKTOPAMH, CYMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YHUCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEUHbI OTPE3Ka,
[pacCTOsTHUE MEKIY JBYMs TOUKAMU;

-yMeTb BBIOMPATh MOAXOIAIINN N3yYEHHBIH METO ISl peLLCHUs
3aJjauy, paclio3HaBaTh MaTeMaTH4eCKue (aKThl U
MaTeMaTUYeCKUE MOJIEIH B IPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHME IIPUBOUTD IIPUMEPHI
MAaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

YMETh OIICpUPOBATH IMMOHATHAMMU: CJIy‘I&fIHLIfI OIIBIT H
CHy‘I&ﬁHOG CO6I>ITI/IG, BCPOATHOCTD CHy‘I@.ﬁHOFO CO6BITI/I${; YMCThb
BLIYHUCIIATD BCPOATHOCTH C  HCIIOJIB30BAHUCM rpa(bnqecxnx
CJIOKCHUA W YMHOKCHUS

METOJIOB; TPUMEHATH (HOPMYIIbI

KOMOMHATOpHbIE (akThl U (HOPMYIIbI

[PEIIEHNH 3aJ]1a4; OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHUI;

BEPOSITHOCTEM, npu
3HAKOMCTBO CO CIy4YalHBIMM BEIMYMHAMU; YMEHUE IPHUBOJIHTH
[IpUMEpHI MPOSIBICHUS 3aKOHA OOJIBIINX YHUCET B MPUPOAHBIX U
0OI11eCTBEHHBIX SBJICHUAX

HA3HAYCHHUECM




- TOTOBHOCTb K TI'YMAaHWTAPHOM M BOJIOHTEPCKOU
e TeIbHOCTH;

[MaTpUOTHUUECKOTO BOCTIUTAHUS:

- C(OPMUPOBAHHOCTh POCCUUCKOHN TpaxTaHCKOH
MICHTUYHOCTH, IMATPUOTU3MA, YBAXKEHUS K CBOEMY]
Hapo1y, 4YyBCTBAa  OTBETCTBEHHOCTH  IIE€pel
Ponunoii, ropnoctu 3a cBOM Kpaid, cBoro Poauny,
CBOM SI3bIK M KYJbTYpPY, NPOILIOE W HACTOSILIEE
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuu;

- I[EHHOCTHOE OTHOUIIEHHE K TOCYIapCTBEHHBIM
CUMBOJIAM, HCTOPHUYECKOMY U  IPHUPOTHOMY
HacleAnio, TMaMsITHUKaM, TPAIUIUsIM HapOIOB
Poccun, noctmwxenussm  Poccum B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uaeiiHas  yOeXJEeHHOCTb, TOTOBHOCTh K
CIIyXeHuIo U 3amure OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

OCBOCHHBIC  OOYYArONIUMHUCA  MEXIPEIMETHBIC
[OHSATHS W YHUBEpPCAJbHbIE Yy4eOHBbIE CHCTBUSA
(peryJnsaTUBHBIE, T03HaBaTEJIbHBIC,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTh ux HCIIOJIb30BaHUS B
[M03HABATEJIbHOW W COLMAJIBHOW  IpaKTHUKeE,
FOTOBHOCTh K CaMOCTOSATEIIbHOMY IIAHUPOBAHUIO
1 OCYIIECTBICHUIO  y4yeOHOW  JesATeNbHOCTH,
OopraHu3anuy  y4eOHOrOo  COTPyJHHYECTBA  C
[eJarOrHYeCKUMHA PabOTHUKAMHU U CBEPCTHUKAMH,
K y4acTHIO B TIOCTPOCHHHM WHIWBHUIYATHHOM]
00pazoBaTeNbHON TPACKTOPHUH,

- OBJIaJICHUEC HaBbIKaMU yqe6H0-




ICCIIEI0BATENIBCKOM, IPOEKTHON U COLMAIIBHOU
EeATEIBHOCTH

OK 07 CozeilicTBOBaThL
COXPaHCHHIO OKPYKAIOIICH
Cpebl, pecypcocOepeKeHHUIO,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
MIPUHITUIIBI OEPEHKIINBOTO
[TPOU3BOJICTBA, 3(PPEKTUBHO
NIeliCTBOBATh B UPE3BBIYAHBIX
CUTYaIUsIX

- HE MNPUHUMATh JACUCTBUA, MPHUHOCAIINE BpEL
OKpY>Karolleu cpene;

YyMETb  IPOrHO3UPOBATH
PKOJIOTUYECKHUE TMOCJIEACTBUS MPEAPUHUMAECMBIX

HC6JIaFOHpI/I$ITHBIe

NICHCTBUMN, TPEAOTBPALATh UX;

- PacCIIMPUTH OMNBIT JAEATEIBHOCTH 3KOJIOIMYECKOU
HaIIpaBJICHHOCTH;

- pas3pabarhlBaTh IJIaH pELICHUs MNPOOJIEMBl C
YU4ETOM aHalIu3a MMEIOIIUXCSA MaTepUalIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

OCYHICCTBJIATD

IeJICHANIPABJICHHBI  TTOMCK
CIOCOOOB  JICUCTBHS B
podeccnoOHABHYIO Cpeny;

- YMCTb IICPCHOCUTH 3HAHUA B IMO3HABATCIIBHYIO U

[ICPCHOCA CpCACTB H

[IPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
- OpcajiaraTb HOBBIC IMPOCKTHI, OUCHUBATHL UJCH C
1800635000505

HOBHU3HBI, OpPUI'MHAJIBHOCTH,

HpaKTHqCCKOﬁ 3HAYUMOCTH,

AaBaTb OHLCHKY HOBBIM CUTyallUsIM, BHOCHTD,

[KOPPCKTHBBI B ACATCIIBHOCTD, OLICHUBATH

COOTBCTCTBHEC PE3YJILTATOB LC/IAM

- YyMEThb OINEPUPOBATH IOHATUSAMHU: (YHKIHUs, HEMPEpPBIBHAS
b yHKIIHS, nepBooOpa3Hasi,
MHTETpald, YMETh HAaxOIHWTh IPOU3BOJHBIC JJIEMEHTAPHBIX

IIPOU3BOHAS, OIIpeCIICHHBIN
(yHKINH, MCIIONB3YsI CIIPAaBOYHbIE MaTepUalIbl, MCCIEI0BATh B
poCTeHIIMX chydasx (YHKIMA Ha MOHOTOHHOCTH, HAaXOJHTh
HanOONMbIINE W HAWMEHBIIWE 3HAYCHUS (YHKUUH; CTPOHTH

rpaduKy  MHOTOWICHOB C  HCIIOJIb30BAaHHEM  armapara)
MaTEeMaTUYeCKOr0 aHalu3a; NPUMEHATh MPOU3BOIAHYIO IIPH
pelleHnyd  3aJad  Ha  JBIDKEHUE;  pemaTrh  MPaKTHKO-

OPUEHTHPOBAaHHbIE 33JaYl HAa HauOOJbLIME M HAUMEHbIINE
3HAYEHUs1, HA HAXOXKJCHHUE IIyTH, CKOPOCTU M YCKOPEHMUS;

- YMETh OINEpUPOBaTh MOHSTUSAMU: JIBUKEHHE B MPOCTPAHCTBE,
Mo100HBIe (DUTYpPHI B POCTPAHCTBE; MUCIOIH30BATH OTHOIICHHE
[UIoIaaeli MOBEpPXHOCTEH M 00BEMOB MOAOOHBIX (uryp mnpu
pEIIEHNH 3a/]aY;

- YMCTb BBIYHCIIATH I'COMCTPUYCCKHUEC BCIMYMUHBI (I[J'II/IHa, yrouJi,
00BeM, IUIOLIANb
M3ydeHHbIE (POPMYIIBI U METObI

[J101aab, HOBerHOCTI/I), HCIIOJIb3YA

Buipl mpodeccuoHabHON AeATETBHOCTH

[IpodeccnoHabHBIE KOMITIETCHIIMH, COOTBETCTBYIOIIHNE BHUaM
podeccHoHANBHOM e TENNbHOCTH

oopmIieHne TEXHUYECKOM|

JIOKYMCHTAIUU

n KOMIIOHOBKA

[1K 1.1. BeimonHsATs BBOJ M 00pabOTKY TEKCTOBBIX JJAHHBIX.
[1K 1.2. BeinmonusaTs npeoOpa3oBaHue JaHHBIX, CBI3aHHBIX C

M3MCHCHUSAMU CTPYKTYPbI TOKYMCHTOB.




[1K 1.3. BeimmonHsATh pa3MeTKy u (popMaTHpoBaHUE JOKYMEHTOB
Pa3INYHBIX (POPMATOB.

[1K 1.4. KonBepTHpOBaTh aHAJIOTOBHIE JaHHBIC B IU(PPOBHIC.
[1K 1.5. BBIMONHATS TOATOTOBKY HU(MPOBBIX TAHHBIX IS
manbHeleil 00paboTKH U apXUBUPOBAHHS.

[1K 1.6. @opMupoBaTh 3aPOCHI I MOTyYeHHU HHPOpMALIUU B
0a3ax JaHHBIX.

[1K 1.7. BeImoaHATh onepanuu ¢ 00beKTaMu 0a3bl JaHHBIX

TeXHUYECKast o0paboTka W pa3MEIlICHHUE
H(OPMAIIMOHHBIX PECYpPCOB Ha caiiTe (110 BBIOOpY)

[1K 2.1. CtpykTypHupoBaTh HU(PPOBBIC JaHHBIE IS TyOIHKAIHH.
[1K 2.2. Pa3zmemats 1 0OHOBIISATH HH(POPMAIIMOHHBIA MaTepra
Uepe3 CUCTEMY YIPaBICHHSI KOHTCHTOM.

[1K 2.3. YcranaBnuBaTh U pa3rpaHMYUBaTh MpaBa JOCTYyMa K
paszenam BeO-pecypca.

[1K 2.4. CobupaTh CTaTUCTHKY IO pe3yibTataM padoThl BeO-

pecypca




2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oobvem 6 uacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 340
B T.4.

OcHOBHOe cojiep:KaHHe 300
BT. 4.:

TEOpeTHYecKoe 00yyeHue 290
MIPaKTUYECKHE 3aHATHS 80
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 28
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TEOpeTHYecKoe 00yueHue

PAKTUYECKHUE 3aHSITUS 28

IMpomexxyTounas aTrecTanus (IK3aMeH) 12




2.2. TeMaTn4yecKMid IJIAH U COAEPKAHME TUCHUILIHHBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE U NPOGecCHOHAIBHO-

HanmenoBanue pa3nesioB . O0bem dopmupyemMble
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIEeTeHIIH U
MOYJIb (IPY HAJTUYHMH)
1 2 3 4
OcHOBHOe co/lep:KaHue
Paznen 1. IloBTopenme 17
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue ydeOHOro Marepuana
Lenb u 3a1a4M | ba3oBele 3HAHMS W yMEHHS IO MaTreMaThKe B MPO(EecCHOHANBPHOM U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESTEILHOCTH.
OCBOEHUU CHEIHATBEHOCTU 2
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Uucna wu  BbryMcieHus. | JlelicTBUS HAJ MOJIOXKHUTEILHBIMEA U OTPUIATSIIEHBIMEA YUCIIaMU, OOBIKHOBCHHBIMU H
Bripakenus U | IECATUYHBIMH JIPOOSMH. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co creneHsaMu, (OpMyIIbl COKPAIIEHHOTO YMHOKEHHS. 3 OK-03, OK-04,
OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue OK-07
['eomeTpus Ha MIIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA)
Buap! miiockux Guryp v ux omas. 1
[IpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4U B KypCe T€OMETPUH Ha TUIOCKOCTH
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanue yaeOHOTO MaTepuasa
IIpouenTHeIe BhruncacHus | [IpocThie MPOICHTHI, pa3HbIE CIIOCOOBI X BBIMUCIICHUS. CII0KHBIC TTPOIICHTHI
[IpakTuueckoe 3aHsTHE 4

Tema 1.5

CogepxaHue yaeOHOTO MaTepuana




VYpaBHEHHUs U HEPABEHCTBA

JluneitHble, KBaApaTHBIC, NPOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3ansaTue 2
Tewma 1.6 Cogepxanue yaeOHOTO MaTepuana
Cucrempl ypaBHeHMM " | CriocoOBI pelIeHUS CHCTEM JIMHEHHBIX ypaBHeHUHU. [ToHsTHs: Marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 4
CucTtemMbl HEpaBEHCTB
Tema 1.7 Cogepxanue yaeOHOTO MaTepuaa
Bxo1HOM KOHTPOJIb Beruucnenns m mpeoOpa3oBaHus. YpaBHGHHMs] M HEpPaBEHCTBA. [ eomeTpus Ha
TUIOCKOCTH 1
Kontponbnas pabota
Paznen 2 Ilpsimble m 18
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTEpPEOMETPHH. npoctpacTtBo).  OcHOBHBIE — akcHMOMBI  cTepeomerpuu.  Ilepecekarommecs, 3
Pacrnionoxkenue mpsAMBIX M | mapajuielbHble M CKpeliMBaroluecs  npsmble. IlpusHak M CBOMCTBO
IIJIOCKOCTEN CKpeIIMBaroIuXcs NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
OK-01, OK-03,
OK-04, OK-07
Tema 2.2. Coneprkanue y4eOHOro MaTepuana
[MapamnensHocts npsmelxX, | [lapamnensHble npsimMas W 1wiockocTh. Ompenenenue. Ilpusnak. ColicTBa.
npsMoi M 1utockoctH, | [lapamnensuble minockoctH. Ompenenenue. IIpusnak. CoiictBa. TeTpasrap u ero
IJIOCKOCTEN aneMeHThl. [lapamnenenunen u ero snemeHTsl. (CBONCTBA IPOTHUBOMIOIOXKHBIX
rpaHeil u nuaro”aien napaienenunena. [locrpoenune ceuennii. Pemenne 3amay. 4
[IpakTHueckoe 3aHsATHE
2
Tema 2.3. Coneprkanne y4eOHOT0 MaTepuana
[lepneH IUKYISIPHOCTD [lepnenaukynspusie npsimbie. [lapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K




IIPSAMBIX, IPSIMOA U
IIOCKOCTH, TNIOCKOCTEH

mwiockoctu.  I[Ipu3Hak  NEpPHEHAMKYJISAPHOCTH  IOPSIMOM M INIOCKOCTH.

HoxasarensctBo. Ilepnenaukynsap n HakioHHasA. llepneHAuKyIIApHBIE IIOCKOCTH.
IIpu3Hak NepneHauKyIIpHOCTH IUIOCKOCTEN. JloKa3aTeabCTBO.

Paccrostnus B mpocTpaHcTBe 2
Tema 2.4. Coneprkanue ydeOHOro Mareprasa
Teopema 0 Tpex Teopema o Tpex NEpHEHIUKYISIpax. YTOJI MEXAY NPSAMOM U IUIOCKOCTBbIO. YTOI
TICPHCHAMKYIApax MEXIY IIIOCKOCTAMU. [IpAMOYTroIbHBIN NTapajuIeaenuIes] :
Tewma 2.5. IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaep:xaHue (copep:xanue
[TapamensHele, NPHUKJIATHOT0 MOXYJIA)
NEpIEeHIUKYIIIPHBIE, AkcuoMbl  crepeoMmeTpud. lleprneHAUKyIsSpHOCTH MPSAMOM UM IUIOCKOCTH,
CKPEIIMBAIOIIUECS IIPAMBIE | MAPAIIICIBHOCTh JBYX IpPSIMBIX, MEPIEHIUKYJIPHBIX IUIOCKOCTH, 2
NEPIEHUKYIIIPHOCTD IUIOCKOCTEN
[TpakTHueckoe 3aHsATHE
Tema 2.6. Copneprkanue yueOHOTo MaTepuana
Pemenue 3anau. Ilpsamelie n | Pacnionoxenne MpsMBIX M TUIOCKOCTEH B MpocTpaHcTBE. llepneHIuKynspHOCTh U
IJI0CKOCTH B | MapaJiyIesIbHOCTh MPSAMBIX U MIockocTel. CKpeluBaronmecs npsimbie
MIPOCTPAHCTBE KonTponbnas padota 1
Paszpnen 3. Koopaunarsl n 14
BEKTOPBI
Tema 3.1 Coneprkanne y4eOHOT0 MaTeprana OK-02, OK-03,
JlekapTOBBI KOOPAWHATHI B | JlekapTOBBI KOOPAMHATHI B TpoCTpaHCTBE. [IpocTeiinmme 3agadn B KOOPAMHATAX. OK-04, OK-07
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4

MEXKIY JBYMSI TOYKAMH.
Koopaunatel  cepeauHBI
OTpe3Ka




Tema 3.2

BexkTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOU3BEICHHE

Conepxanue yaeOHOro MaTepHraia

BexTtopel B mpoctpaHcTBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMmmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxeHne BeKTOpa 110 TpeM HEKOMIUIAHApHBIM BeKTopaM. KoopaunaTs! BeKTOpa,

BEKTOPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXY BEKTOPAMM, Yrojl 5

MEXY NPSMOH U IJIOCKOCTBIO, YTOJI MEXKY INIOCKOCTSAMH.

[TpakTyeckoe 3aHATHE

2

Tema 3.3 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BbluncieHne paccTOSHUI U IO Ha IUIOCKOCTH. 2
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl
IJIOCKOCTH [TpakTuyeckoe 3aHsTHE
Tewma 3.4 Copepxanue yueOHOro MaTepuana
Pemenne 3a1a4. | JlekapToBbI KOOPAMHATHI B IpocTpaHCcTBE. BekTopsl B mpocTpancTee. CioxeHue u
KoopauHatsl 1 BEKTOpHI BbIUMTAHUE BEKTOPOB. YMHO)XEHHE BEKTOpa Ha uucio. KomiuiaHapHble BEKTODBI.

CkansgpHoe TMpou3BeACHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM

HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl

BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE

IIPOU3BEICHNE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXIY BEKTOpPaMH, yrosl MEXIY 1

IPSIMOM U TIOCKOCTBIO, YTOJI MEXAY TNIOCKOCTSIMU

KonTponbnas padota
Paznen 4. OcHoBBI 41 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pyHknun OK-07
Tema 4.1 Coneprkanne y4eOHOT0 MaTeprana




Tpuronomerpuueckue
(GyHKIMH TPOM3BOJIHLHOTO
yria, yucna. Pannannasa u
rpajaycHas Mepa yria

Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudaja KoopauHar. OnpezneneHue
CHUHYCa, KOCHHYCA, TAHI€HCAa. 3HAKU CUHYCA, KOCUHYCA, TAHI€HCAa M0 YETBEPTAM.
3aBUCUMOCTh MEXIY CHHYCOM, KOCUHYCOM, TAHT'€HCOM M KOTAaHT€HCOM OJIHOTO U
TOT0 K€ yIja

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbl IPUBEACHUSA

Cogepxanue yueOHOro Marepualia

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHI€HC U KOTAHI€HC YIJIOB O
U - o.. POpMyIIbI IPUBEICHUS

IIpakTHueckoe 3aHsATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH [IBYX
yIJIOB
Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl

ITOJIOBMHHOT'O yIJjia

Copepxanue yueOHOro MaTepuana

®opmynsl crnoxkenusa. CHHYC U KOCUHYC ABOWHOTO yria. ®opmysbl MOJIOBUHHOTO
yria. [IpeoOpa3oBaHusi CyMMbI TPUTOHOMETPUYECKUX (DYHKLHN B MPOU3BEICHHE.
Cymma u pasHocTh cuHycoB. CymMma U pa3HOCTh KOCHHYCOB.  BbIpaxeHue
TQHI'€HC T[OJOBHUHHOIO

TPUTOHOMETPUYECKMX (YHKIHHA dYepe3

[TpeoOpa3zoBanyus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI

apryMeHra.

IIpakTHueckoe 3aHsATHE

Tema 4.4 Coneprxanue yueOHOro MaTepuaa

OyukuuM, HX CcBOHCTBA. | O0NacTh ONpeneneHUs] U MHOKECTBO 3HaYeHHH (QyHKui. YETHOCTH, HEUETHOCTD,
CriocoOsl 3aJaHus | epuoaANYHOCTh (PyHKIMHA. CriocoObl 3ajaHus QyHKIUN

byHKIUH

Tema 4.5 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpuieckue OO6nacTe ompeneneHrus ¥ MHOKECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKITHIL.

¢byHKLIMH, X CBOMcTBAa U
rpaduku

YéTHOCTh, HEYETHOCTD, NEPUOJUYHOCTh TPUTOHOMETpUYecKUX GyHKuuit. CBoiicTBa
U rpaduku QyHKIUI y = cos X, Y = Sin X, y = tg X, y=Ctgx.

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.6
[Ipeo6pa3zoBanue
rpadukoB

Copepxanue yaeOHOT0O MaTepuana

CixaTtue ¥ pacTspkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMA.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA




TPUTOHOMETPUUYECKUX [TpakTrueckoe 3aHsATHE

byHKIUH

Tema 4.7 IIpodeccnoHanbHO-0OpHMEHTHPOBAHHOE cojiepKaHue (conep:xanue
Onucanue MPUKJIATHOTO0 MOYJIfA)

MIPOU3BOJICTBEHHBIX Hcnonp30BaHuEe CBOICTB TPUTOHOMETPUYECKUX (YHKIHMI B MpohecCHOHATbHBIX

MPOIIECCOB €  MOMOIIIBIO
rpadukoB GyHKIMI

3aJadyax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8
Tpuronomerpuueckue
YPaBHEHUsI U HEPABEHCTBA

Conepxanue yaeOHOro MaTepHraia

VYpaBHeHHEe cOS X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a.

Pemenue TPUT'OHOMETPUICCKHX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTeﬁHlHC
TPUTOHOMCTPHUYCCKUC YPABHCHUS, CBOAAIINECA K KBaApPATHbBIM, pPCIIACMBbIC
Pa3JIOKCHHUEM Ha MHOXXHUTCIIU, OHOPOJIHEIC.

[Ipocreiimue TpUroHOMETpUUECKHE HEPABEHCTBA

IIpakTrueckoe 3aHsTHE.

Tema 4.9
Pemenue 3amad. OCHOBBI

Coneprkanue ydeOHOro Matepuana

[Tpeobpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAXKCHHI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHUM M HEPABEHCTB B TOM YHCIIE C MCIOJb30BaHUEM
Tpuronomerpuyeckue CBOWCTB (pyHKLIUH.

byHKINN KonrponsHas pabora

Pa3nea S.

KoMiuiekcHsblie yuciia

Tema 5.1 Coneprxanue yueOHOro MaTepuaa

KoMmnekcHbie uncia

IToHssTHE KOMILIEKCHOTO 4HCIIA. COHp}I)KeHHI)Ie KOMIUJICKCHBIC YHCJId, MOAYJIb U

apryMeHT KOMIUIEKCHOro umcna. @Dopma 3amuMcd  KOMIUIEKCHOTO — 4HMcia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anreOpamueckas). ApupMeTHIECKHe
HeﬁCTBHﬂ C KOMIIJICKCHBIMHU YU CJIaMH

Tema 5.2 Coneprkanne ydeOHOr0 MaTeprana

[Tpumenenue BrimonHenne  pacueToB € MOMOIIBI0  KOMIUIEKCHBIX — yucen.  [Ipumepsl




KOMIIJICKCHBIX YHUCCJI

HCITIOJB30BaHUA KOMIIJICKCHBIX YHCCJI

HpaKTI/I‘IeCKOG 3aHATUC

Paznen 6. IlpousBoanas 47
(pynxuumn, ee
NpUMEHEeHHe
Tema 6.1 Copneprkanue ydeOHOro MaTeprasa
IlonaTne  mpom3BOAHON. | 3amaun, NPHUBOIAIIME K TOHATHIO TPOHM3BOAHOH. OmnpenerceHHe NPOU3BOIHOM.
@opmynsl M IpaBWiIa | AITOPUTM OTBICKaHHWS NPOM3BOAHOH. CBsI3b MEXKIY CpEIHEH W MrHOBECHHOU
muddepeHmpoBaHus CKOPOCTBIO ABMKEHHUS. [Ipon3BoHas cTeneHHoN GyHKIUN 3
Tema 6.2 Coneprkanue ydeOHOro Marepuana
[Tpoun3BoaHBIC cyMMbl, | @opmynsl guddepenuuposanus. [Ipasuna quddepenunpoBanus 6
pasHOCTH  Npou3BeneHus, | [IpakTHUECKOE 3aHATHE 3
YacCTHOTO
Tema 6.3 Coneprxkanue y4eOHOro MaTepuana
[IpousBoaHbIE Omnpenenenne cnoxHoi (GyHKImH. [Ipon3BogHAS TPUTOHOMETPUUECKUX (YHKIUH. 6
TPUTOHOMETPUUECKUX [TpousBoHas CIOKHON QYHKIIMU
¢Gynxkumii.  Ilpoussoanas | [IpakTuueckoe 3aHATHE 1
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprxanue yueOHOro MaTepuaa
I'eomerpuueckuii u | ['eoMeTpudyeckuii CMbICT MPOU3BOAHOM (YHKIMH — YIJIOBOM KOX(PUIMEHT
buznueckuit CMBICT | KacaTeJIbHOM K rpaduKy (QYHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduxy
MPOU3BOAHOMN GyHKIMHA. AJITOPUTM COCTaBIICHUsI YpaBHEHHUs KacaTellbHOW K rpaduky QyHKIHH 4

y=f(x)

[TpakTHdeckoe 3aHATHE 3
Tema 6.5 Coneprxanue yueOHOro MaTepuaa
DuU3NYECKUI cMbIca | Ou3ndecknii (MeXaHWYeCKUi) CMBICT TPOU3BOJHOM — MTHOBEHHAsh CKOPOCTh B 1
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v = S’ (1)
npodeccrnoHanIbHbIX [IpakTuueckoe 3aHsTHE 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07




3agadax

Tema 6.6
MOHOTOHHOCTD  (DYHKITHH.
Touku sxcTpemyma

Conepxanue yaeOHOro MaTepHraia

Bospactanne u yObiBaHMe (YHKIIMH, COOTBETCTBHE BO3pACTaHUS U yOBIBaHHS
(GYHKIMU 3HAKY MPOW3BOAHON. 3aJaud HAa MakCUMyM H MHUHHMYM. AJITOPHTM

uccienoBanus QYHKIMU U TOCTPOCHUS ee Tpaduka ¢ MOMOIIBIO MPOU3BOAHOM. 5
[TpakTrueckoe 3aHsATHE 1
Tema 6.7 Conepxanue yaeOHOTO MaTepuaa
HccnenoBanune QpyHKIUil 1
Hccnenoanue pyHKIIMHA HA MOHOTOHHOCTD U TOCTPOEHHUE TpadUKOB.
MOCTPOCHHE TPAPHUKOB 4
[IpakTrueckoe 3aHsaTHE 1
Tema 6.8 Haubonbmee u | Comepskanue ydeOHOTO MaTepuana
HauMEHbIIIEEe 3HauyeHus | Haxoxxaenne HauOOJbIIEr0 M HAaMMEHBIIEro 3HA4eHH (YHKIMA Ha OTpe3Ke, Ha 3
byHKIIUU UHTEpBaJIe
[IpakTueckoe 3aHsaTHE 1
Tema 6.9 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
Haxoxnenne NMPHUKJIATHOT0 MOIYJIA)
ONTUMAIILHOIO pe3ynbTara | HauMeHnsblee 1 Haubosblee 3HadeHne PyHKLIUU 3
C IOMOILBLIO IPOU3BOAHOM | [IpakTHYECKOE 3aHATHE
B [TPAKTUYECKHX 3aJja4ax
Tema 6.10 Coneprkanue y4eOHOro MaTepuana
Pemenue 3ama4. | @opmynel u npaBuia quddepernupoBanus. MccnenoBanue QyHKIHMI ¢ TOMOIIBIO
[Tpoussoanas GpyHkuuH, ee | npou3BoaHON. Hanbomnbiiee 1 HanMeHbIIIee 3HAYCHHST (PYHKIIUH 1
IIPUMEHEHNE KonTponbnas pabota
Paznea 7. 44 OK-01, OK-02,
MHoOrorpaHHuKH M Teja OK-03, OK-04,
BpaleHus OK-05, OK-06,
Tema 7.1 Coneprkanne y4eOHOr0o MaTepurana OK-07




Bepuunsl, pebpa, rpaHu

[Tonstue mMHOrorpaHHuka. Ero sieMeHThI: BepUIMHBI, pedpa, TpaHu. JluaroHais.

MHOT'OIpaHHUKA CeueHnue. Bollykiibie 1 HEBBITYKIIbIE MHOTOI'PaHHUKHU

Tema 7.2 Cogneprkanue ydeOHOro MaTeprasa

[Ipusma, ee | [lonarue npusmbl. Ee ocHoBaHus u OokoBbie rpaHu. Beicota npusmsl. [Ipsmas u
COCTABJIAIOIIME, CEYCHHUE. | HaKJIOHHAs npu3Ma. [IpaBuiibHas nmpusma.

[IpsmMas wu mnpaBuiIbHas

MIPU3MBI

Tema 7.3 Coneprkanue y4eOHOro Marepuana

[Tapamtenenunen, Ky0. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | kyba, mapayuiesienumnena

napajuiesenumena

Tema 7.4 Coneprkanue ydeOHOro Marepuana

[Tupamupa, ee | [lupamuna u ee onementol. CeueHue mnupamuabl. [lpaBuibHas mnupamuaa.
COCTaBJISIONINE, CEYCHME. | Y CeUCHHAS MUpaMU/Ia

IIpaBunpHass  nupamuja.

VYceuennas nupamuaa

Tema 7.5

Copepxanue yaeOHOTO MaTepuana

BbokoBas U nonnas | [Inomaas OOKOBOM M MOJHON MOBEPXHOCTH NMPHU3MBI, THPAMUIBI

IIOBEPXHOCTh npu3Mel, | [IpakTHYeCcKOE 3aHITHE

MU PAMHU/IBI

Tema 7.6 Coneprkanue y4eOHOro MaTepuana

CummeTtpust B KyOe, | CHMMETpHsI OTHOCHTEIBHO TOYKH, NPAMOH, ImiIockoctH. Cummerpus B KyOe,
napajuiesienunese, napajuleJenune1e, NpusMe, IupaMuIe

IpU3Me, MUpaMuIe KomOunmpoBanHoe 3aHsATHE

Tema 7.7 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
[Ipumepsl cUMMETPUN B | MPUKJIATHOTO MOXYJIA)

npodeccun CumMeTpHs B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOC 3aHATUC




Tema 7.8 Copepxanne yaeOHOTO MaTepuaa

[IpaBuiibHBIE [TonsiTve MpaBUIIBHOTO MHOTOrpaHHUKa. CBOWMCTBA IPABUIIBHBIX MHOTOTPAaHHUKOB

MHOT'OTpaHHUKH, ux | [IpakTrueckoe 3aHsATHE

CBOMCTBA

Tema 7.9 Copneprkanue ydeOHOro MaTeprasa

[Mununap, ero | Hununaap u ero anemenTsl. CedeHne LuuMHApa (MapajuieabHOe OCHOBAHHUIO U OCH).

cocrapistonie. Cedenue | Pa3sepTka mumHapa

LWIMHIpA

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

Konyc, €ro | NPUKJIAIHOI0 MOY.JIs1)

cocrapisrome. Ceuenue | Konyc u ero onementbl. CeueHue KoHyca (TapauielbHOE OCHOBAaHUIO U

KOHYyca poxoJsliee Yepe3 BeplInHy), KOHnYeckue ceueHus. Pa3zpepTka KoHnyca
IIpakTHueckoe 3aHsATHE

Tema 7.11 Coneprxkanue ydeOHOro Marepuana

VY ceueHHsIi KOHYC. | ¥YceueHHbI koHYC. Ero obpa3sytomast u Beicota. CedeHHne yceueHHOro KOHyca

Ceuenue YCEUEHHOT0

KOHyca

Tema 7.12 Coneprxanue yueOHOro MaTepuaa

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacnonoxkenue cdeprsl U 1iockoctu. CedeHue mapa,
cdepsl

Tema 7.13
[Tonsare 00 o0BEME Tena.

Cogepxanue yaeOHOTO MaTepuana

[Tonstue 06 obwveme Tena. OObeM KyOa M MPSMOYTOJIBHOTO Mapasulesenunesna.

OtHolIeHHe 00beMoB | O0beM mpu3Mbl U IHHApPa. OTHOIIEHHE 00BEMOB TOTOOHBIX TEII.
HO00HBIX Tel [pakTHYeCcKOE 3aHSITHE

Tema 7.14 Coneprkanne y4eOHOr0o MaTeprana

ObbeMBl W IWIOWANH | OGpembl MpaMHBL 1 KOHYca. O6beM mapa. [L1ommam noBepxHOCTeit Ten

ITOBEPXHOCTEH TENI

IIpakTHueckoe 3aHsaTHE




Tema 7.15 CopepxaHue yaeOHOTO MaTepuaa
KombOunanmu KomMOuHanmu reomeTpuieckux e
MHOIOTPaHHMKOB M Tell | [IpakTHYecKOe 3aHsATHE 4
BpAaICHUSA
Tema 7.16 Copneprkanue ydeOHOro MaTeprasa
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB U TEJ BpaIICHUS B MPAKTUKO-
KOMOMHAIMM Ha IPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax

[IpakTyeckoe 3aHsATHE 4
Tema 7.17 Coneprxkanue ydeOHOro Marepuana
Pemenune 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPAILLCHUS
Mmuororpanuuku u  Tena | KonrpoiasHas padoTa 1
BpallleHUS
Pa3znea 8. 17
IlepBooGpa3nasn
byuxkuum, ee
npuMeHeHHe OK-01, OK-02,
Tema 8.1 Coneprkanue y4eOHOro MaTepuana OK-03, OK-04,
ITepBooOpa3zHas ¢GyHKUUH. | 3a1a4a O BOCCTAHOBJIICHHH 3aKOHA JBHMIKCHHUS 1O HM3BECTHOH ckopocTH. IToHsTHE OK-05, OK-06,
[TpaBuna HaXO0XJIEHUs | uHTerpupoBanusa. O3HaKOMIIEHHWE C TIOHATHEM MHTErpaja U TMepBOOOpasHOM s OK-07
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBsi3b NepBOOOpa3HOM M €€ NMPOU3BOAHOM,

BBIYHCIICHHE TEepBOOOpa3HOM it maHHOW (QyHkiuu. Tabmuna dopmyn s

HaXOXKJICHUS IepBOOOpa3HbIX. M3ydeHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 3
Tema 8.2 Coneprxanue yueOHOro MaTepuaa
[Inomans KpuBOIMHEWHOW | 3amaun, NPUBOAAILINE K MOHSATHIO ONPECNEHHOTO HHTErpajia — O BBIUYMCICHUH
TparnenuH. ®opmyna | IUIOMIAAM  KPUBOJIMHEWHOW Tpamenuu, O TMepeMeneHuu Touku. [loHsaTHe 5
Herotona — JleiiOuuna onpeaenénHoro unrerpaita. ®dopmyna Herotona— JleiiOnuna

2

HpaKTI/ILIeCKOC 3aHATUC




Tema 8.3

Conepxanue yaeOHOro MaTepHraia

ITonsTne 00 | T'eoMeTprUECKHil CMBICI OTPEICICHHOTO HHTErpalia 2
ONpPEACICHHOM HHTErpane | [Ipakruueckoe 3aHATHE
KaK iouiaau 2
KPUBOJIMHEWHOW Tpamneuu
Tema 8.4 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJepkaHue (copep:xanue
OrnpenesieHHbI  MHTErpai | MPUKJIATHOT0 MOXYJINA)
B JKU3HU ['eomeTprueckuii CcMbICI ONpeaesieHHOro wuHrerpaina. @Popmyna HbproTona -
JleitOHuua. 2
Pemenue 3a1au Ha NpUMEHEHNWE WHTETpaja JJIsl BEIYUCICHUS (PHU3NUECKUX BEINYHH
Y IUI0IAAeH
[IpakTuueckoe 3aHsTHE
Tema 8.5 Copepxanue yaueOHOro MaTepuana
Pemenue 3anad. | [lepooOpasnas gynxuuu. [IpaBuna HaxoxaeHus nepsoodpasHbix. Ee npuMenenue
IlepooGpasuas ¢ynkuny, | KonrponsHas padora 1
ee NpUMEHEHUe
Paznen 9. 18
Crenenu " KOPHH.
Crenennast pyHKuus
Tema 9.1 Coneprxanue yueOHOro MaTepuaa
Crenennas  (yHKUMs, €€ | [TousTue KOpHSI N-OM CTENEHU U3 JACHUCTBUTENBHOTO yucaa. OyHKIUU Y = I{& ux
CBOJCTBa cBoicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENIEHU OK-01, OK-02,
4 OK-03, OK-04,
Tema 9.2 Conepkanue y4eOHOTo MaTepuaia OK-05, OK-07
ITpeoOpa3oBanue [TpeoOpa3oBanue HpPpaALMOHAIBHBIX BBIPAXKEHUN (pa3ioKeHWEe Ha MHOXKHTENH,
BLIPAKEHUN C KOPHSAMH N- | BEIHECEHHE OOIIETr0 MHOXKHUTENS, (POPMYJIIBI COKPAIIEHHOTO YMHOKEHHS) 4

OU cTeneHu

Tema 9.3

CaoiicTBa CTEIIECHU C

Coneprkanne ydeOHOr0 MaTeprana

[TonsiTve cTeneHu c JIOOBIM palMOHaJIbHBIM MOKa3aTeneM. CTeneHHble QyHKIUH,




paloHaIbHbIM U | MX CBOWCTBA U TpapuKu
NENCTBUTEIHLHBIM 2
[10Ka3aTesIMU
Tema 9.4 Coneprkanue ydeOHOro Marepraa
Pewmenne PaBHOCHJIBHOCTh HppalMOHAIBHBIX YPAaBHEHUM M HEPABEHCTB. MeToabl HuX 5
MPPALMOHATIBHBIX peuieHus. Pemenune uppauroHaibHbIX YPAaBHEHHUI U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | [IpakTUYECKOE 3aHATUE 2
Tema 9.5 Cogepxanue yaeOHOTO MaTepuaa
Crenenu u KopHH. | OnpezneneHue creneHHoll ¢yHkiuu. lcrnonb3oBaHWE €€ CBOICTB NpU pElICHUU
CrenenHas QyHKIUSA ypaBHEHU U HEPABEHCTB 1

KonrtponbHas padora
Paznen 10. 18
IlokazarenbHast
pysHxkuus
Tema 10.1 Cogepxanue yueOHOro MaTepuana
ITokaszarenpHass GyHkuus, | CTerneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENILHBIM  IOKa3zaresneM. OmpeneneHue
€€ CBOICTBA MOKa3aTelbHOM (PYHKIIMH, €€ CBOilcTBa M TpaduK. 3HAKOMCTBO C NMPUMEHEHUEM

nokasareibHONM (QyHKUIMU. PerieHue rnokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-

rpauuecKkuM MeToI0M 5

OK-01, OK-02,
OK-03, OK-04,

Tema 10.2 Cogepxanue yaeOHOTO MaTepuana 0K-05. OK-07
Pemenne nokasarenbHbIX | PemieHne TOKa3aTeNbHBIX YPaBHEHWH METOJOM YpaBHHBAHHUS ITOKa3aTeseH, ’
YpaBHEHUI U HEPABEHCTB METOJ/IOM BBEJIEHUS HOBOM MEPEMEHHOU, (PyHKIIMOHATHHO-TPAQUUECKUM METOJIOM.

Pemenue nokasarenbHbIX HEPABEHCTB 5

[TpakTrueckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNbHBIX | PemeHne cucteM mokasarelbHbIX ypaBHEHHH 5
yYpaBHEHUN [IpakTH4eckoe 3aHsATHE 2
Tema 10.4 Coneprkanne ydeOHOr0 MaTeprana




Pemenue 3a]1a4.

[TokazarenbHast QyHKIHS

Pemienne noka3aTesbHBIX YpaBHEHUM METOJOM YPAaBHUBAHMS IIOKA3aTelew U
METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHOM. Penienre nokasaTenbHbIX HEPABEHCTB

KonTponbnas pabota 1
Pa3znen 11. Jlorapudmabl. 33
Jlorapudpmuueckas
byHkuus
Tema 11.1 Copepxanne yaeOHOTO MaTepuaa
Jlorapudm gyucina. | Jlorapubm uncna. JlecaTHUHBIA U HATYypadbHBINA JIorapudMel, yncio e. Dopmyna
JlecsaTuuHbIi U | mepexona
HaATYpaJIbHBIN JIOTapu(MBI, )
YHCIIO €
Tema 11.2 Copepxanue yueOHOTo MaTepuana
CpoiictBa  norapudmos. | CBoiictBa orapudmoBn. Omneparius JorapuGMUpPOBaAHHSL. 7
Onepanus [IpakTuyeckoe 3aHsATHE
norapupMUpPOBaAHHS 2 OK-01, OK-02,
Tema 11.3 Copneprxanue yueOHOro MaTepuaia OK-03, OK-04,
Jlorapudmudeckas Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA OK-05, OK-07
¢byHK1Us, ee CBOWCTBA 4
Tema 11.4 Coneprxanue yueOHOro MaTepuaia
Pemenne [Tonstue norapupmudeckoro ypaBHeHHs. Omneparus MNOTEHUUpoBaHUA. Tpu
norapu(pMUIECKHX OCHOBHBIX METOJa peleHHs JorapupMUUECKUX YpaBHEHMH: (YHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypyecknii, METOA NOTCHIMPOBAHMS, METOJ BBEJICHHS HOBOI MEPEMEHHOIA. 7
Jlorapudmmueckre HepaBeHCTBA
IIpakTHueckoe 3aHsATHE 5
Tema 11.5 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE coieprKaHue (conepxanue
Jlorapudmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHUKE [Ipumenenune norapudma. Jlorapupmuueckas coupans B npupoxpe. Ee 2

MaTeEMaTUYECKUE CBOWCTBA




HpaKTI/I‘IeCKOG 3aHATUC

Tema 11.6 Conepxanue yaeOHOTO MaTepuaa
Pemenue 3agad. | Jlorapupmuveckas  ¢yHkuusa.  Pemenume — mpocTedmmx — jorapuMUYECKUX
Jlorapudmer. ypaBHEHUH 1
Jlorapudmuueckas KonTponbnas pabota
byHKIHS
Pasznea 12. 3
MHo:xecTBA.
Tema 12.1 Coneprkanue y4eOHOro Marepuana
MHuoxecTBa [Tonsitue Muoxectsa. [lonmuoxkecTBO. Oniepauy ¢ MHOKECTBAMH
2

Tema 12.2 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepKaHue (copep:xanue
Onepanuu ¢ MHOXECTBAMH | MPUKJIAHOTO MOTYJIsI)

Orneparuu ¢ MHOXKECTBaMU. PerieHne npukiIaHbIX 3a1aq 1

IIpakTHueckoe 3aHsaTHE
Paznen 13. DuemeHTHI 17
KOMOUHATOPHUKH,
CTATUCTUKH M TEOPHUH
BepoOsAATHOCTEM
Tema 13.1 Copepxanuie yaeOHOTO MaTepuana OK-01, OK-02,
OcHOBHBIE nouATHs | [lepectaHOBKH, pa3MeNIEeHUs, COUETAHUS. OK-03, OK-04,
KOMOWHATOPUKH 3 OK-05, OK-07
Tema 13.2 Coneprkanne y4eOHOr0o MaTeprana
CoOmiTHE, BepoATHOCTh | CoObiTre. KomOunanuu coObitrii. COBMECTHBIE W HECOBMECTHBIE COOBITHSI.

cooprtnsa. Crnoxenune
YMHOXEHHE BEPOSITHOCTEN

TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHI. Y CIIOBHAsI BEPOSATHOCTh. 3aBUCHUMBIE U
HEe3aBHCHUMBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTU MTPOU3BEACHHUS COOBITHIA.




Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCTB B | IPUKJIAIHOTIO MOJY.JIs1)
po¢eCCHOHATIBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycTOWYMBOCTH. CTaTUCTHUYECKOE 2
3a1a4ax orpeeneHue BepoaTHocTH. OLeHKa BEPOSITHOCTU COOBITHS

[TpakTHyeckoe 3aHsATHE
Tema 13.4 Conepxanue yaeOHOTO MaTepuaa
JuckperHas  ciy4aiHas | Bugsl cinyvaiiapix BenmuuuH. OmnpeneneHHe AMCKPETHON Clyd4aifHOW BEMYMHBL.
BEJINYMHA, 3aKOH ec | 3aKOH pacHpelielieHus. JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucioBble
pacnpezeneHus XapaKTEePUCTUKU 4
Tema 13.5 Cogepxanue yueOHOro MaTepuana
3agayn  MmaremaTtndeckod | Bapuanmonneii psa.  [lomurom wactor w  ructorpamMma. CTaTUCTHYECKHUE
CTaTUCTUKH XapaKTEpUCTHKU psiJia HAOII0JaeMbIX TaHHBIX

1

Tema 13.6 IpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (copep:xanue
CocrapieHue TaOIuI U | MPUKJIATHOTO MOXYJIs)
JyarpaMM Ha IPaKTHKE [lepBuuHas 06paboTKa cTaTUCTUYECKUX AaHHBIX. [ paduueckoe UxX mpeacTaBieHuUE.

Haxoxaenue cpeHuX XapaKTepUCTHK, HAOIIOAaeMbIX JaHHBIX

[IpakTuueckoe 3aHsTHE 2
Tema 13.7 Copneprxanue yueOHOro MaTepuasa
Pemenue 3aja4. | DneMeHTbl KOMOMHaTOpuKU. CoObITHE, BEPOSATHOCTH COOBITHSA. CIloXeHHe WU
OneMeHThI YMHOKEHHUE BEPOATHOCTEN
KOMOMHATOPHKH, Kontponbhas pabota 1
CTaTUCTUKH U TEOPHH
BEPOSITHOCTEN
Pa3nen 14. YpaBHenus u 25 OK-01, OK-02,
HepaBeHCTBa OK-03, OK-04,
Tema 14.1 Copneprxanue yueOHOTo MaTepuana OK-05, OK-06,




PaBHOCHIIBHOCTB
YPaBHEHUI U HEPABEHCTB.
OOu1re MEeTOABI pereHus

PaBHOoCWIIbHOCTE ypaBHEeHUN W HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHUJIBHBIX TEPEXOJaX B YpPaBHEHUAX U HepaBeHCTBaxX. OOmme MeTobl
pellleHus ypaBHEHUH: Tepexo]] OT pPaBeHCTBA (DYHKIMH K PaBEHCTBY apTryMEHTOB
JUTSE MOHOTOHHBIX (DYHKIIMIA, METOJI Pa3NIOKEHUSI Ha MHOXXHTEJH, METOJ] BBEICHUS
HOBOU NIEpEeMEHHOM, (DYHKIIMOHAILHO-TpauIecKrii METO T

HpaKTI/I‘IeCKOC 3aHATUC

Tema 14.2 Cogneprkanue ydeOHOro Marepuasa
I'padmueckuit meToz | O0mue MeToIbl pelIeHUs] HEPABEHCTB: MEPEX0/] OT CPAaBHEHMS 3HAUYCHUH (QyHKIUN
pelieHus YPaBHEHMH, | K CpPAaBHEHUIO 3HAYCHHWH apryMEHTOB [UIi MOHOTOHHBIX (YHKIHHA, METOA
HEPABCHCTB MHTEPBAJIOB, (YHKIMOHATIBHO-Tpaduueckuii Mmetoa. I'paduyeckuii meton pemeHus
YPaBHEHHUI U HEPABEHCTB
[TpakTueckoe 3aHsATHE
Tema 14.3 Cogepxanue yueOHOro MaTepuana

VYpaBHEHHs U HEPABEHCTBA

Onpenenenne wmonyns. PackpeiTe Moayns 1o omnpeneneHuto. Ilpocreiime

C MOZyJIEM YpaBHEHHUS U HEpAaBEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIIBHBIX MEPEXOJI0B B
OIpE/ICNIEHHBIX TUIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM
Tema 14.4 Coneprxanue yueOHOro MaTepuaa

VYpaBHEHMsI U HEPABEHCTBA
C rmapaMeTpaMu

3HaKOMCTBO ¢ napameTrpoMm. [Ipocreiinye ypaBHEHNs 1 HEPABEHCTBA C ITapaMeTPOM

Tema 14.5

CocraBiieHne W pelleHue
MpoECCHOHANIBHBIX 3aJ]1a4
C TIOMOIIBIO YPaBHEHUU

IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE
NPHUKJIATHOT0 MOAYJIfA)

CcodcpiKaHue (conepslcalme

Pemenne TekcToOBBIX 3a/1a4 MPO(EeCCHOHATIBHOTO COAepKAHUS

HpaKTI/I‘{eCKHe 3aHATUA

Tema 14.6
Pemienue 3a]1a4.
VYpaBHEHHsI U HEPABEHCTBA

Cogepxanne yaeOHOTO MaTepuana

OO61re MeTo/bl peuieHus] ypaBHEHUN. YpaBHEHUSI U HEPaBEHCTBA C MOJYJIEM U C
rapameTpamu

HpaKTI/ILIeCKOC 3aHATUC

OK-07

Tema 14.7

KonrponsHas padora




YpaBHeHus

HEpaBEHCTBA
Hrorosoe nosropeHue IIpakTHueckoe 3aHsaTHe 10
IIpomexxyTounasi arrectamust (IK3amMeH) 12
Bcero: ‘ 340




3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlna peanuzanud NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH MNPETyCMOTPEHbI
cieayiolue crnenuajbHble IOMeIeHus

Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HATHUUs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO TpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

- KOMIUJICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa O0yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecrneyenue 00yueHus

1. Ins peanmu3anuu mporpamMMbl OMOIHOTEUHBIA (OHJ 00pa30BaTENbHON OpraHU3alUuN
JIOJDKEH MMETh TeYaTHbIC W/ 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe M MHPOPMAITMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJISl UCIOJIb30BAHUSA B 00pa30oBaTeIbHOM IIpoliecce, HE CTaplle ISATH JIET ¢
MOMEHTA U3JIaHUsl.

2. PexoMmeHayemble I€4aTHblE M3/JaHUS [0 pealu3aluu o0meoOpa3oBaTeIbHON
JUCLUIUIMHBI IPECTABICHBl B METOJUYECKUX PEKOMEHAALUAX 110 OpraHu3aluy 00y4eHusl.

4. KoHTpO/Ib ¥ OLIEHKA Pe3yJIbTAaTOB OCBOECHHS 00111€00pa30BaTe/IbHOIM AU CIUTIIMHBI
KoHTpoab M oOleHKa pe3yJabTaTOB OCBOCHHS  0O0INE0O0pa3oBaTENbHON  TUCIUTLIHHBI

PacKpBIBAIOTCS Yepe3 AUCHMILIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (OPMUPOBAHHUE OOIIMX
U po(ecCUOHANBHBIX KOMIIETEHLIUH 110 pa3/jesiaM U TeMaM CoJiepKaHus ydeOHOro MaTepuara.

Oomasi/mpodeccuoHaabHass Paszpnen/Tema Tun oueHoYHbIX
KOMIIeTeHIUsI MepOnpUsITHS

OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, | Tectupopanmue
pelenus 3aaad 1.6 VYceTHBII onpoc
poeCCHOHANTBHOM 12) é’ Tempr 2.1,2.2,2.3,24,2.5T-0/c, | Maremarnueckuit
ACTIETIHOSTH P 3, Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TpUMCHHTCIILHO P 4, Temst 4.1, 42, 4.3, 4.4, 4.5, 4.6, | VIHAUBUIyanbHAs
K Pa3JIMYHBIM KOHTEKCTaM 4.7 T-o0/c, 4.8, 4.9 CaMOCTOSITEeIIbHAS

P 5, Temst 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/Cc pe3yJIbTaTOB

P7, Teme1 7.1,7.2,7.3,74,7.5,7.6, MPaKTHYECKUX paboT

! MpogpeccuoHanbHoe-opueHmMuUpPosaHHoe codeprcaHue




7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

3aiuTa TBOPUYECKUX
pabot

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 3ammra

P9, Temsr 9.1,9.2,9.3,9.49.5 VMHMBALYaIbHBIX

P 10, Tems: 10.1, 10.2, 10.3, 10.4 NPOEKTOB

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, KoHTpobHas paGoTa

11.4,11.5, 11.6 IT-o/c BhIIOMHCHUE

P 12, Temsr 12.1, 12.2 K3AMCHAIHOHHBIX

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

13.5 -o/c, 13.6 Sajat

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Ucmons30Bars P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIC CPEJICTBA 1.6 YCTHBIN onpoc
[IOWCKa, aHAJIHN3a U P2, Temp1 2.1,2.2,2.3,2.4, 2.5 1I-0/¢, | Maremarnueckuii
HHTCpIpCTALH 12>§ Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AUKTAHT
HHpopMaIuH, 1 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VHAMBUIyanbHAs
UHPOPMAIIMOHHBIC 4.7 11-0/c, 4.8, 4.9 CaMOCTOSTEIIbHAS
TEXHOJIOTUM JJIS P 5, Temsr 5.1,5.2 pabora
BBITTOJTHCHHMS 33124 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
po(heCcCHOHATILHOM 6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/Cc pe3yJbTaToB
NesTeNbHOCTH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, | npakruueckux pabot

7.7 T-0/c,7.8,7.9, 7.10 TT-o/c, 7.11, 3ammHTa TBOPUCCKHX

7.12,7.13,7.14,7.15,7.16, 7.17 paboT

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5 3amTa

P9, Temr1 9.1,9.2,9.3,9.4,9.5 HH MBIy ATBHBIX

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

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, KomTpostbHas paGoTa

11.4,11.5, 11.6 TT-o/c P

P12, Temnr 12.1, 12.2

P 13, Temnt 13.1, 13.2, 13.3, 13.4, JGAMCHATTHONHBIX

13.5 T-o/c, 13.6 3a1aHmH

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
peanu3oBbBaTh cobcTBeHHOE | 1.6 VYceTHBII onpoc
po(ecCHOHANBHOE U P2, Tembi 2.1,2.2,2.3,2.4, 2.5 TI-0/c, | Maremarnaeckmit
JIAHOCTHOC pasBHTHE, 1232, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AMICTART
TMPCATPUHUMATEIIBCK IO P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, WnpusuayanbHas
JeSITeIIbHOCTD B 4.7 T-o/c, 4.8, 4.9 CaMOCTOSITEIIbHAS
npogeccuoHaIbHOI chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIb30BaTh 3HAHMS 110 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(UHAHCOBOW TPAMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/C pe3yabTaToOB

Pa3IUYHBIX ) KU3HCHHBIX
CUTyalusax

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/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

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX
pabot

3amura




P9, Temr1 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, 11.3 TI-0/c,

WHAUBUIYAJIbHBIX
IPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 IT-o/c BhImoIHEHHE

P 12, Temsr 12.1, 12.2 3K3aMEHAIHOHHEIX

P 13, Temsr 13.1, 13.2,13.3, 13 .4, 33 [aHHi

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
B3aMOJCHCTBOBATh 1 1.6 VYcrHblii onpoc
paboTaTh B KOJUICKTHUBE U 12) é’ Tempr 2.1,2.2,2.3,2.4, 2.5 1I-0/¢, | Maremarnueckuii
KomManae P 3, Tembi 3.1, 3.2, 3.3 [I-o/c, 3.4 JICTAMT

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAUBUAYaIbHA

4.7 T-o/c, 4.8, 4.9 CaMOCTOSATENIbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBieHue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c pe3ysbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5

P9, Temr1 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, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c

IPAKTHYECKHUX PadoT
3ammuTa TBOPYECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
MIPOSKTOB
KonTposbHas padota

P 12, Temsr 12.1, 12.2 Brmonere

P 13, Temsr 13.1,13.2, 13.3, 13 4, IK3AMCHAIHOHHDIX

13.5 I-o/c, 13.6 3aNaHHi

P 14, Temnr 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 [T-o/c, 1.4, 1.5, | TecrupoBanwue
YCTHYIO U TUCBMEHHYIO 1.6 VYceTHBII onpoc
KOMMYHUKAIHIO Ha P2, Temr 2.1,2.2,2.3, 2.4, 2.5 IT-0/c, MarteMaTuueckuii
TOCY/IapCTBEHHOM SI3BIKE 12323 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JUKTAHT
Poccutickon denepaunu ¢ P 4, Temb 4.1, 42, 43, 4.4, 4.5, 4.6, NunuBunyanpHas
y4eToM 0coOeHHOCTEeH 4.7 TI-0/c, 4.8, 4.9 CaMOCTOSTEIIbHAS
COLMANBLHOTO U KyIbTYpHOrO | P 5, Temsi 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-0o/c, 1.4, 1.5, | IIpencraBnenue

1.6 Pe3yIbTaToOB

P2, Temr 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

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

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.7 11-0/c, 4.8, 4.9

P35, Temnr 5.1,5.2

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

MPaKTUYECKUX padoT
3anmra TBOPYECKHUX
pabot

3amura
WHIWBUIYaIbHBIX
MIPOEKTOB




P7, Temn 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems1 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, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c

P 12, Temsr 12.1, 12.2

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c

P12, Temsr 12.1, 12.2

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

KontponsHas padora
Brmonaenue
AK3aMCHAI[MOHHBIX
3aJaHui

OK 06. ITposiBnsTH
IpaXKTaHCKO-
NaTPUOTHYECKYIO MTO3UIIHIO,
JIEMOHCTPHPOBATH
O0CO3HAHHOE ITOBEJCHHE Ha
OCHOBE TPaTUIIUOHHBIX
00I1IeYEeIIOBEYSCKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHU3AINN
MEXKHAIIMOHAIBHEBIX U
MEXPETUTHO3HBIX
OTHONICHUI, TPUMEHSATh
CTaHapTHI
AHTUKOPPYMIUOHHOTO
MTOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temsr 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/Cc

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

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

TectupoBanue
VYeTHBII onpoc
Marematuueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3amuTa TBOPYECKUX
pabor

3amura
VHIUBUYaJIbHBIX
IIPOEKTOB
KonTponbnas padbora

Brimonnenue

9K3aMEHAIIMOHHBIX

3a1aHUI
OK 07. CogneticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKPYKaroLIen 1.6 YceTHBIT onpoc
CPEJIBI, PECYPCOCOEPEKEHUIO, 12) é’ Temer2.1,2.2,2.3,24, 2.5 II-0/¢, | Varemaruueckuit
MPUMERATh 3HAHITA 00 P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
M3MEHEHHUHU KJIMMaTa, P 4, Tempr 4.1, 42, 43, 4.4, 4.5, 4.6, WnpuBuayansHas
TIPUHITAITBI OEPEXKITNBOTO CaMOCTOSITeNTbHAS




npou3BojCcTBa, d¢dextuBHo | 4.7 [1-0/c, 4.8, 4.9 pabota
JICUCTBOBATH B P5, Temnr 5.1,5.2 [IpencraBnenue

Ype3BbIYaHBIX CUTYaLUIX P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaToB
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-0/C

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT
3amuTa TBOPUECKUX

pabor
7.12,7.13,7.14, 7.15,7.16, 7.17 Jampra
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
P9, Tems1 9.1,9.2,9.3,9.4,9.5 MHAHBHAYATIBHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 TPOCKTOB
P11, Tems: 1.1, 11.2, 11.3 TT-o/c, Konrponpnas pabora
11.4,11.5,11.6 -o/c Brimnonnenue
P 12, Temsr 12.1, 12.2 K3aMEHAIMOHHBIX
P 13, Tems: 13.1, 13.2, 13.3, 13.4, 3a71aHui

13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OcHoBHas1 JIUTepaTypa:

MaremaTrka : anreOpa W Hayajga MaTeMaTHYECKOTO aHaju3a, reomerpus. Anredpa u
HayajJla MaTeMaTH4eckoro aHaimsa, reomerpus. 10-11 kimaccel: yueOHUK 1711 0011eo0pas3oBar.
opranuzanuii : 6a3oBeii u yrimyon. yposau / [LI. A. AnumoB [u ap.]. —9-e m3a. — Mocksa :
[Ipocsemenue, 2021. — 463c.

Maremaruka : anredpa 1 Hadana MaTeMaTHIECKOro aHanu3a, reomerpus. ['eomerpus. 10-
11 xnaccel: yueOHUK Juis 001ieoOpa3zoBar. opranuzanuil : 0a3oBblil U yriyoma. yposuu / [JI. C.
ArancsH [m ap.]. —9-e uzn. — Mocksa : [Ipocsemenue, 2021. — 287c.

JlonoJIHUTeIbHAS JIUTepaTypa:

I'yceB, B. A. I'eomerpus : ydyeOHOe mocoOue [uis CpeAHEro NpoQecCHOHaTBHOIO
obpaszoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpoko¢preB. — 2-¢ uzm., ucnp. U J0H. —
MockBa : U3nparensctBo FOpaiir, 2024. — 280 c. — (IIpodeccuonansuoe oOpa3oBaHHE). —
ISBN 978-5-534-08897-7. — Tekcr : anekrponHsli // O6pa3zoBarenbHas miardopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/517007 (mata obparenus: 27.04.2024).

Kpemep, H.IIl. Marematuka uisi KOJUIEIDKEH : y4eOHOE TmMOCOOME [UIsl CPEIHEro
npodeccuonanbHoro oobpazoanusi / H. III. Kpemep, O.I'. Koncrantunoa, M. H. ®punmas ;

nox penakumer H. II. Kpemepa. — 11-e u3g., mepepad. u aon. — Mocksa : W3narenscTBo
FOpaiit, 2024. — 362 c. — (IIpodeccuonansnoe obpazosanue). — ISBN 978-5-534-15601-0.
— Tekcr : oanextponHsii // OOpazoBarensHas mmiarpopma IOpaitt [caiiT]. —

URL: https://urait.ru/bcode/511283 (nata oopamenus: 27.04.2024)

Marematuka. Ilpaktukym : yueObHOe mocoOue [Is CpeAHero mnpodecCHOHATBHOTO
oOpazoBanusi / O. B. TarapuukoB [ np.]; mox obmeit pemakuueir O. B. TarapHukoBa. —
Mocksa : M3zmarensctBo FOpaiit, 2024. — 285 c. — (IIpodeccuonanbroe obpazoBaHue). —
ISBN 978-5-534-03146-1. — Tekcr : anekrponHsi // Obpa3zoBarenbHas miaardopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/512207 (nata obparmenus: 27.04.2024).



https://urait.ru/bcode/517007
https://urait.ru/bcode/511283
https://urait.ru/bcode/512207

DJIEKTPOHHBII pecypc:

Boromonos, H. B. Maremaruka. 3aiadun ¢ pemieHUsIMY : y4eOHOE MOCOOHe JIsl CPeTHEr0
npodeccuonansHoro odpazosanus / H. B. boromonoB. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2024. — 755 ¢. — (IIpodeccuonansuoe odpazopanue). — ISBN 978-5-
534-16211-0. — Tekcr : snextpoHHbld // OOpa3oBarenbHas miaTdopma IOpaitt [calT]. —
URL: https://urait.ru/bcode/530620 (mata oopamienus: 27.04.2024).

I'yceB, B. A. I'eomerpusi: ydyebHoe mocoOue I cpenHero mpodhecCuoOHaIbLHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IIlpokodbeB. — 2-¢ u3Ad., UCIp. U AOI. —
Mocksa : M3parensctBo FOpaiit, 2024. — 280 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-08897-7. — Tekcr : snekrponnsii // Obpa3zoBarenbHas miardgopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/517007 (mata obpamenus: 27.04.2024).

Kyuep, T. I1. Marematuka. TecTsl : yueOHOE TOCOOHUE I CpeHEro MpodhecCHOHATBHOTO

obpazoBanusi / T.II. Kyuep. — 2-¢ usn., ucnp. u nmon. — Mocksa : M3marensctBo IOpaiir,
2024, — 541 ¢. — (Ilpodeccuonanproe oopazoBanue). — ISBN 978-5-534-10555-1. — Tekcr :
3JIEKTPOHHBIN / ObpazoBarenbHast wiardopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/512933 (nara obpaenus: 27.04.2024).
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