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1.00mas xapakTepucTa paboyeii mporpaMmmbio0ueo0pa3oBaTeIbHOI
THCUAIIHHBI «MaTemMaTHKa»

1.1, Mecto juCUMIIMHBI B  CTPYKTYpe mpodeccHOHAIBbHOH  00pa3oBaTebHOI
nporpammbl CI1O:

OO6meobpasoBarenbHas AucHUIUTMHA «MaTeMaTrkay sSBIsSeTcs 0053aTebHONYACTHIO
00111e00pa30BaTeIbHOTO IMKIIA 00pa3oBaTenbHOM mporpammbl B cootseTcTBrr ¢ ®I'OC 09.01.03
Omnepatop nHGOPMAIIMOHHBIX cUCTeM U pecypcoB (yTB. [Ipukazom MunucTepcTBa
[Ipocsemennss P® ot 11 HosiOpsa 2022 r. Ne 974)

1.2, llean u naHupyeMble Pe3yJIbTATHI OCBOEHHS TUCIHILIHHbI:

1.2.1. Lleab QuCHUIIHHBI

Conepskanue mporpaMmbl 001e00pa3oBaTeIbHON TUCIUILTHHBI «MaTemarukay HampaBlIeHO Ha
JIOCTUXKEHHUE PE3YJIbTAaTOB €€ u3yueHus B cooTBeTcTBUU cTpeboBanusimu OI'OC COO ¢ yderom
npodeccronanbHoit HanpasneHHoctu GI'OC CIIO.

1.2.2. Ilnanupyemble pe3y/IbTaThl 0CBOCHHS 001e00Pa30BATENbLHOM JUCIUILIHHBI BCOOTBETCTBHH
¢ ®I'OC CHO u Ha ocaose ®I'OC COO

Oco0oe 3Ha4ueHue TUCIUILTHHA uMeeT pu popmupoBanuu U pa3sutud OK u [IK

09.01.03 Omnepatop nH(MDOPMAITMOHHBIX CUCTEM U pecypcoB (yTB. [Ipukazom MunucrepcTsa
[IpocBemenust P® ot 11 HosiOps 2022 r. Ne 974)



O0mue KoMneTeHnun

[l1annpyemble pe3yabTaThl 00yyeHHs

Oﬁumel

,)II/ICIIHH.]II/IHapHLIeA

OK 01 Bri6upats criocoOs!
peLICHHs 33139
npodeccuoHaIbHON
eATENBHOCTH PUMEHHUTEIBHO
K PasiH4HbIM KOHTEKCTaM

- TOTOBHOCTh K TpyAy, OCO3HAaHHE LEHHOCTH

MacTepcTBa, TPy0I00ue;

- TOTOBHOCTH K AKTHBHOMN ACATCIIBHOCTH

TEXHOJIOTHYECKOH U COIMATBHON HAIMpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIUUPOBATH, MIAaHUPOBATh
CaMOCTOSITENIbHO BBITIOMHATD TaKyl0 JEATENbHOCTB;

- HHTEPEC K pa3u4HbIM chepam npodheccHoHanbHOM
NeATEILHOCTH,

Osnazienue YHHUBEPCAIbHBIMU y4eOHbIMH

TI03HABATCIIbHBIMU }16171CTBI/I5[MPI§

a) 0a30BbIC JIOTHYECKHUE JCHCTBHUS:

- CaMOCTOSITENHHO GopmynupoBaTh
aKTyamm3upoBaTh ~ MpoblIeMy,  paccMaTpuBaTh
BCECTOPOHHE;

- YCTaHABJIMBATb CymeCTBCHHBIﬁ MIPpU3HAK WU

OCHOBaHUA AJig  CpaBHCHMUA, KJ'IaCCI/I(i)I/IKaHI/II/I
0000IIeHHS;

- OpeacIATh oeian JCATCIBbHOCTH, 3a1aBaTh

apaMETPhl U KPUTCPUH UX TOCTHIKCHHSA,

- BBIABJIATH 3aKOHOMCPHOCTH W IPOTUBOPEYUHA B
PacCMaTpUBACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTUBLI B ACATCIbHOCTb, OLICHUBATD
COOTBCTCTBUC PE3YJIbTATOB LECIIAM, OLICHUBATL PUCKU

HOCHGZ[CTBHI’I JCATCIbHOCTH,

5|

H
€C

4|

-BJIaJIETh METOJIAMHU JIOKA3aTeNbCTB, ANTOPUTMAMH PEIICHUS 3a/1aY;
yMeHHe QOpMYJIPOBATh OMpPE/ICCHHs, aKCHOMBI H TEOPEMBI,
NPUMEHSATH X, POBOJUTH J0KA3aTEIbHBIE PACCYKICHUS B XOJIE
pelIeHHS 337134,

- YMETh ONEPUPOBATH MOHATUAMHU: CTENEHb YUCIA, JTOTapupm
YHCITA; YMECHHUE BBITIONHATH BBIYMCIICHUE 3HAYCHUH U
Tpeo0pa30BaHus BRIPAKECHUH CO CTENECHSIMH U Jorapudmamu,
npeoOpazoBanus ApOOHO-PAIMOHATIBHBIX BBIPAXKEHHUI;

- YMETh OIEPHPOBATH IOHATHAMU: PAlUOHAIBHBIC,
NppalMOHAIbHEIC, ITOKA3aTCIbHBIC, CTCIICHHLIC, JIOFapI/I(l)MI/I‘ICCKI/IG,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA, UX CUCTEMEL,

- YMETh ONEPUPOBATh MOHATHAMU: DYHKIHS, HEPEPHIBHAS
(yHKIWA, TPOU3BOAHAS, TIEPBOOOPA3HAs, OMPEIeNeHHbI
MHTETPal;, YMETh HAXOJUTh TPOU3BOIHBIE DNEMEHTAPHBIX (YHKIUH,
JICTIONB3YS CTIPABOYHbIE MATEPHAJIbI; MCCIEN0BATh B MPOCTEHIINX
ci1ydasx QYHKIMH Ha MOHOTOHHOCTb, HAXOAUTh HAUOONBIIHNE U
HauMeHbLINE 3HAYeHUS (YHKUMHA; CTPOUTH IpaUKi MHOTOUIEHOB
C WCTIOJIb30BAHMEM amlliapaTa MaTeMATHYECKOTO aHANM3a;
[PUMEHATH [IPOM3BOJHYIO IIPY PEIICHUH 3a1ay Ha JBIDKEHHE,
PCUIATh MPAKTUKO-OPUCHTUPOBAHHLBIC 3a/TaU1 HA HauOOIBIINE 1
HAUMCHBIINE 3HAYCHUA, Ha HAXOXICHUE ITYTH, CKOPOCTU U
YCKOPEHUSI;

- YMETh OTEPHPOBATH TOHATUAMHU: PAlMOHANbHAS (YHKIUS,

rnokazaTenbHas QYHKIMS, cTeneHHas QYHKUus, norapudmMudeckas




- pas3BuUBaThb KpPCATMBHOC MBINUICHUC TMpPpU PCUICHUY
YKH3HEHHBIX TPOOJIEM

0) 6a30BbIC HCCIIENOBATEIBCKUE ICHCTBHSL:

- BIAJCTh HABBIKAMH Y4eOHO-HCCIIEOBATEIbCKOH U
HpOCKTHOfI JACATCIIBHOCTH, HaBbIKaMU
pooIieMm;
BBIABIIATD

AKTyaJIM3upoBaTh

paspelieHus
- PUYUHHO-CJICICTBEHHBIC
3aj1a4y,
PCUICHUA, HAXOAWUTb APTYMCHTLI

CBA3H U
€¢

JUIsT TOKa3aTCIbCTBA

BBIIBUIATb  TUIIOTE3Y
CBOMX YTBEPXKJIECHMH, 3a/1aBaTh IIapaMeTpPbl U KPUTEPUH
pelLeHys,;

- QHAIM3UPOBATH IIOJYYEHHBIE B XOJE pELICHUS]
3a7a4d  Pe3yJIbTaTbl, KPUTUYECKH OLICHUBAThH
JIOCTOBEPHOCTb, ~IIPOTHO3MPOBATh H3MEHCHHE B  HOBBIX

YCIIOBHUSIX;

HXx

YMETb MNEPCHOCUTL 3HAHUA B TMO3HABATCIIBHYIO H
MPAKTUYCCKYTO o0mactu KU3HEACATCIIBHOCTH,
yMEThb  MHTETPUPOBaTh  3HAHUSA
TpeIMETHBIX 00acTelf;

H3 Pa3HbIX

- BBIIBUTATb HOBBIC HWIACH, MNPEATIaraTb OpPUTHHAJIbHBIC
[10JIXO/IbI ¥ PEILCHHS;
M CHOCOOHOCTb MX MCIOJIB30BAHUS B MO3HABATEIbHOH W
COLIMAJILHOM NTPAKTUKE

(yHKIMS, TpUrOHOMETpHYecKUe (HyHKIMHU, 00paTHBIE QYHKIUH; YMEHHE
CTPOUTH IpaduK H3yYEHHBIX (YHKIHIL, HCTIONB30BaTh TPaduKH MpH
M3y4eHNH MPOLECCOB U 3aBHCHMOCTEH, TPH PElIeHHH 3a7a4 U3 JPYTUX
y4eOHBIX MPEIMETOB U 337184 M3 PeanbHOM XKU3HH;BBIPAXKATh (POPMYIaMu
3aBHCHMOCTH MEXIY BETHYMHAMH;

- YMETb pelaTh TEKCTOBBIE 331a4H PA3HBIX THIIOB (B TOM YHCIE HA
TIPOLIEHTHI, 10J1M I YacTH, Ha ABIDKEHHE, paboTy, CTOMMOCTH TOBApOB U
YCITyT, HAJIOTH, 331a4M U3 00JaCTH YNpaBieHUs INYHBIMAN CEMEHHBIMU
(huHaHCAMM); COCTABIATH BBIPAKEHHS, YPABHEHNS, HEPABEHCTBA H HX
CHCTEMBI I10 YCIIOBHIO 33/[a4H, HCCIEI0BATh OTYYEHHOE PELICHHUE 1
OLICHUBATH IIPABIONOA00HOCTD PE3YIIbTATOB;

- YMETb OIEPHPOBATH TMOHATHAME: CpeiHEee apu(MeTHIECKOE, ME/INaHa,
HanOOJIbIIIeE M HAMMEHBIIIEe 3HAYCHNS, Pa3Max, JIUCTIEPCHs, CTaHAAPTHOE
OTKJIOHEHNE YHCIOBOTO HAOOPa; YMETh H3BNEKATh, HHTEPIPETHPOBATH
MH(OpMALIHIO, PECTaBICHHY0 BTa0IMIaX, HA AMarpaMmax, rpadukax,
OTPaXKAIOILYI0 CBOICTBA PEaNbHbIX POLIECCOB U SABICHMUIL; IPe/ICTaBIATh
MH(OPMALIHIO C TOMOIIIBIO TA0JHIL ¥ IMarpaMM; HCCieioBaTh
CTATUCTUYECKHE JAHHBIE, B TOM YHCIE C IPUMEHEHNEM TpadudecKux
METOJIOB 1 ANEKTPOHHBIX CPEICTB;

- YMeTb ONeEpPUPOBATH MOHATUAMMU: CITyYaHHBIH ONBIT U CITyyaifHOe
COOBITHE, BEPOSTHOCTD CIyJaifHOTO COOBITHS; YMEHHE BBIYMCIIATH
BEPOATHOCTD C MCIIOIB30BAHMEM TPAIUECKAX METOJIOB; TIPUMEHSTh
(hopMyJTBI CIOXKEHHS M YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThI ¥ hOpMYJIBI IPH PELIEHUHU 33/1ay; OLEHHBATh BEPOSTHOCTH
peanbHbIX COOBITHIT; 3HAKOMCTBO CO

CIy4aifHbIMH BENTMYMHAMY; YMEHHE NMPUBOAUTD MPUMEPHI




[IPOSABJICHMA 3aKOHA OOJIBIINX YKCET B MIPUPOAHBIX I/IO6H_[€CTBGHHLIX
SBJICHUAX;

- YMETb ONEpUPOBATh NOHATHAMU: TOUKA, IIPAMAsi, INIOCKOCTb,
IIPOCTPAHCTBO, BYTPAHHBIN YIOJ, CKPEIUBAIOIIKECS TIPSAMBIE,
MapaJUICTIbHOCTE U NEPHCHAUKYIAPHOCTD NPAMBIX U HHOCKOCTGﬁ,erJI
MEX Ty IPAMBIMH, YTOJI MEXKLY IPSAMOU U INIOCKOCTBIO, YTOJI MEXKTY
TIOCKOCTAMH, PACCTOSIHUE OT TOUKHU JI0 IUIOCKOCTH, PACCTOSAHUE MEXIY
TPAMBIMH, PACCTOSHIE MEXIY IUIOCKOCTAMU;YMEHHE HCIOb30BaTh NPH
PCIICHUM 3a7a4 M3YYCHHBIC (I)aKTBI 1 TCOPEMBI IIAHUMCTPUNA; YMCHUEC
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHPA,;

= YMCTb ONICPUPOBATH IOHATUAMU: MHOTOTPAHHUK, CCUCHUEC MHOT'OI'PAHHKKA,
Ky0, IapaJuienenunes, mpu3Ma, TMpamMuza, pUrypan moBepxHOCTh
BpaLLCHNs, LHIUH/P, KOHYC, 1ap, cdepa, cedeHus QUrypsl BpallieHus,
TI0CKOCTb, KaCaoIascs cepbl, IUIMHAPA, KOHYCA, IIOMa/b TOBEPXHOCTH
MUpPaMUIbl, IPU3MBI, KOHYCA, LIIMHAPA, IIIOMAb cdepsl, 00beM Kyba,
TIPSAMOYTOJIHOTO TapauIeNenIe/|a, TUPAMU/IBL, TIPU3MBI, IHHIPA,
KOHYyca, 11apa; yMeHHe M300paxaTh MHOTOTPAHHUKH M MOBEPXHOCTHU
BpallICHUA, UXCCUCHUA OT PYKH, C TIOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB 1
DNEKTPOHHBIX CPEJICTB; YMEHUE PACIO3HABATH CHMMETPHIO B POCTPAHCTBE;
YMEHHE Paclo3HaBaTh NPABHIbHBIE MHOTOIPaHHHKH;

- YMETb OLIEPUPOBATh MOHATUAMHU: JABIKEHHUE B IPOCTPAHCTBE,

10100HbBIE (PUTYPBI B MPOCTPAHCTBE; UCTIONH30BATH OTHOIICHHE

TUIOIIA/IeH MOBEPXHOCTEH U 00BEMOB MOA0OHBIX (QUTYp MpH

PELIeHNH 3a/1ay;




- YMETb BBIYUCIIATH [€OMETPUUECKHIE BEIMUMHBI (JUTMHA, YTOJ, UIOA/b,
00beM, MIIOMAb HOBEPXHOCTH), UCHIONB3YS H3yYEHHBIEDOPMYJIBI U
METOJBI;

- YMETb OIEPUPOBATH OHATHAMHU: IIPAMOYTOJIbHAS CHCTEMA KOOP/MHAT,
KOODJMHATBI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAILIPHOE
TIPOU3BE/ICHHE, YTOJ MEKTY BEKTOPAMH, CyMMa BEKTOPOB, TIPOU3BECHUE
BEKTOpa Ha 4MCIO; HAXOUTh C TOMOILIBIOM3YYEHHBIX (POPMYIT KOOPAHHATI
CEpeIMHbI OTPE3Ka, PACCTOSHUE MEKITY ABYMS TOUKAMU,

- YMETb BBIOMpATh MOAXOAAIIMH U3YUEHHBIA METOA /U1 PELIEHHS 3a/1auH,
pacro3HaBaTh MaTeMaTHyeckue (hakThl U MaTEMaTHYECKUEMOJIENN B
TPUPOIHBIX ¥ OOLIECTBEHHBIX ABNEHUSX, B UCKYCCTBE; YMEHHE MPUBOAUTD
IIPEMEPBI MATEMAaTHYECKUX OTKPBITUN POCCUICKON ¥ MUPOBOU
MaTeMaTHYECKON HAyKH.

- YMETb ONEPUPOBATh MOHATUAMU: OINpPENENECHHE, AKCHOMA, TEOPEMA,
CIEZICTBUE, CBOKCTBO, IIPU3HAK, 10KA3aTEIbCTBO, PABHOCUIIBHEIE
(opmynupoBkY; yMeHHe (OpMyIHPOBAaTH OOPATHOEH MPOTUBOMOJIOKHOE
YTBEpXK/ICHHE, IPUBOAUTD TIPUMEPBI U KOHTPIPHMEPDI, HCTIONB30BATh METO]
MaTeMaTHYECKON MHIYKIUH;IPOBOIUTh TOKA3ATEIbHBIE PACCYKICHUS IPH
PELIEHNN 33/1a4, OLEHUBATh JIOTHYECKYHO TIPaBUIBHOCTb PACCYKICHUH;

- YMETb ONEPUPOBATH MOHATHUAMU: MHOXKECTBO, IOAMHOXKECTBO,
ONEpaliy HaJ MHOXKECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETHKO-
MHOKECTBEHHBII ammapar s ONMCAHUS PEAbHBIX IIPOLECCOB M
BIICHNUIT IIPH PELICHNH 33/1a4, B TOM YKCIE U3 JAPYTHX Y4eOHBIX
[IPEAMETOB;

- YMETh ONEpUPOBaTh MOHATHAMU: Tpad, CBA3HBIA rpad, aepeso,

LMK, Tpad) Ha TIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATH IPadbl







Pa3TMYHBIMK CTIOCO0AMH; MCTIONB30BaTh Tpadbl MpU pelieHun3aaad;

- YMeTb CBOOOJTHO OTEPHPOBATH MOHATHAMH: COUETAHHE, IEPECTAHOBKA,
YHCIIO COYETaHUH, YMCIIO MepecTaHoBoK; OnHOMHbIOTOHA; ymeHue
PUMEHATH KOMOMHATOPHBIE (DAKTBI M PACCYKAECHUS IS PELIeHUs

3a71a4;

-yMETb OLIEPUPOBATH NOHATUAMY: HATYPaJIbHOE YKCIIO, LIEJI0E YHUCIIO,
0CTaTOK 110 MOYJII0, PALIMOHAIBHOE YMCII0, HPPALMOHAIEHOE YHCIIO,
MHOKECTBA HATYPAJIbHBIX, LIENIbIX, PALIMOHAIIBHBIX, JCHCTBUTEIbHBIX
YHCEll; YMEHUE UCIOMb30BAThIPU3HAKU IETUMOCTH, HAUMEHbIIUH 00muit
enuTeNb U HaUMeHblee odlee KpaTHoe, anroput™ EBkmmia npu
peIeHNN3a/1a4; 3HAKOMCTBO € Pa3IMYHbIMU [O3ULMOHHBIMA CHCTEMAMU
CUMCIICHUS;

- YMeTb CBOOOIHO OIEPUPOBATH MOHATUAMHU: CTETEHb C LEIBIM
T10Ka3aTesIeM, KOPEHb HATyPaIbHOM CTENEHH, CTENEHb C PALMOHAIBHBIM
T0Ka3aTeleM, CTENEHb C 1eHCTBUTEIbHBIM (BEIIECTBEHHBIM) NOKA3aTENEM,
norapu(m 4ucna, CMHyC, KOCHHYC MTaHTEHC IIPOM3BOIBHOTO YUCIa;

- YMETb OIEPUPOBATH MOHATHAMHU: TOXKAECTBO, TOXKIECTBEHHOE
1npeo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHHI 1
HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB M CUCTEM,
palMOHaIIbHbIE, UPPALMOHATIBHBIE, TOKA3aTENIbHBIE, CTETICHHBIE,
norapuMuUecKye, TPUTOHOMETPUUYECKIE YPaBHEHHS, HEPaBEHCTBAH
CHCTEMBI; yMEHHE PELIaTh YPABHEHUS, HEPABEHCTBA U CHCTEMBI C TIOMOLIBIO
Pa3IMYHBIX NPUEMOB; PEINATh YPAaBHEHHMs, HEPABEHCTBA M CUCTEMBI C
NapaMeTpoOM; PUMEHATh YPAaBHEHHs, HEPABEHCTBA, UX CHCTEMBI [
PEILEHNA MaTEMAaTHYECKUX 3a/a4 U 3a1a4 U3

Pa3IMYHBIX 001acTell HAyK U PeanbHOM KU3HH,
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-yMETh CBOOOJIHO OTEPHPOBATH MOHATHAME: TPaduK (yHKIHH, 0OpaTHAs
dyHKIMS, KoMIO3uLMsA QYHKIMH, THHEHHAS (YHKIKS, KBaJpaTHIHAS
dyHKIWMS, cTenenHas GYHKIMA C LEIbIM MOKa3aTeleM,
TPUTOHOMETPUYECKUE (YHKIIMH, 00paTHbIE TPUTOHOMETPHUECKUE
(byHKLMH, IOKa3aTeNbHAs U TorapuMuyeckas GyHKIUM; yMEHHE CTPOMTH
rpaduki QYHKIMH,BBIIOTHATH Pe0Opa3zoBaHus rpaduKoB QyHKIHIL;
YMEHHE HCTOJb30BaTh IpaduKku (YHKIMH 17 M3y4eHHS MPOLECCOB U
3aBHCHMOCTEH MPH PEIIeHHH 33/a4 U3 APYTHX Y4eOHBIX TPEIMETOB H U3
peanbHOM JKU3HH; BhIpakaTh HOpMYIaMU3aBUCHMOCTH MEKLY BETUUMHAMY;
YMeHHE CBOOOIHO ONEPUPOBATH MOHATHAMH: YETHOCTh (YHKIHH,
TMEePUOAMYHOCTH QYHKIMH, OTPAaHAIEHHOCTD (DYHKIMH, MOHOTOHHOCTh
dyHKIMHM, SKCTpeMyM (YHKIHH, HAMOOTIbIIEE U HAUMEHbIIIEe 3HAYCHUS
(yHKIMM Ha TIPOMEXYTKE; YMEHHE TIPOBOAUTD HCCIIE0BAHNE (YYHKIIHH,
YMEHHE UCIO0Nb30BaTh CBOHCTBA M rpaduku QYHKUMHA 171 pereHus
YpaBHEHUH, HEPABEHCTB 1 3a/1a4 ¢ MapaMeTpamu; H300paxarh Ha
KOOPAMHATHON INIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUI, HEPABEHCTB U
1IX CHCTEM,;

- YMeTb CBOOOIHO OMEPHPOBATH MOHATHAMIL: TIOCIEI0BATEIHHOCTD,
apudMeTHUecKas Mporpeccus, reoMeTpryeckas nporpeccus, OECKOHEUHO
YOBIBAIONIAs TEOMETPHYECKas TIPOTPECCHs; YMEHNE 3a1aBaTh
TIOCITEI0BATEBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMeTb OIEepHpOBaTh MOHATUAMHU: HENIPEPHIBHOCTb (DYHKIMH,

ACUMIITOTHI Tpaduika (yHKIMH, IepBast ¥ BTOpas NPOU3BOHAS (YHKIIHH,
reOMETPHYECKUH U (U3MYECKUH CMBICI MPOM3BOIHOM,

nepBooOpa3sHasi, ONpeeNeHHbIH HHTerpal; YMEHUe HaXOIUTh
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aCHUMITOTHI Tpauka (YHKIMHM; YMEHHE BBIYMCIATH MPOM3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO ¥ KOMIIO3ULIMN (DYHKIHH, HAXOUTH
YpaBHEHHE KacaTeIbHOH K rpaduKy QyHKIUH;

YMEHHE HCTIOJIb30BaTh MPOM3BOJHYIO ISl MCCIENO0BAHUA (YHKIMI, A
HAXO0K/ICHUS HAWTYYIIETo PElIeHNs B IIPUKIAJHBIX, B TOM YHCIE
COLMATBHO-?KOHOMUYECKHX 1 (PM3MYECKHX 33/1a4aX, VIS OMpesieIeHUs
CKOPOCTHU M YCKOPEHHS; HAXO/UTh TUIOUIAAH M 00BeMBI Guryp c
OMOILbI0 MHTETPalIa; IPUBOAUTD IIPUMEPI MATEMATHUECKOTO
MOJIETTMPOBAHUSA C TOMOLIBIO U PepeHIHaNbHbIX YPaBHEHUI;

- YMETb ONEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YUCIIO, CONPSKEHHbIE
KOMILIEKCHBIE YHCIIa, MOIYJb M aPryMEHT KOMIUIEKCHOTO YHcia, hopma
3aMMCH KOMILIEKCHBIX 4Kcel (TeOMeTpUyeckasi, TPUroHoMeTpuyeckas u
anreOpanyeckas); yMETbIPOU3BOAUTE apu(MeTHIECKUE JEHCTBHSA C
KOMILTEKCHBIMH YHCIIaMU; IPUBOJUTH HPUMEPBI UCTIONb30BAHUS
KOMILIEKCHBIX YHCEJT;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATHAMU: CPeIHEE apUPMETHUECKOE,
Me/IMaHa, HanOoJIbIlee M HAUMEHbIIee 3HAUEHHUS,pa3Max, JUCTIepCHs,
CTaH/JapTHOE OTKJIOHEHHE ISl ONMCAHMS YUCIOBBIX JaHHBIX; YMEHUE
1ICCIIEI0BaTh CTAaTUCTHYECKUE JaHHBIE, B TOM YMCIE C HPUMEHEHHEM
rpaQuuecKuX METO/I0B 1 SNIEKTPOHHBIX CPEICTB; rpaduuecky UCCIen0BaTh
COBMECTHBIE HAOJIOIEHHS C IOMOIIBIO IMArpaMM PacCeMBaHUs U JTMHEHHON
perpeccuy;

- YMETb HaXOJUTh BEPOSTHOCTH COOBITHII C MCTIONB30BaHUEM rPadhuIecKuxX
METOJIOB; PUMEHSATH U1 peleHns 3a1au (OpMYIbICIOKEHUS 1
YMHOKEHHS BEPOSTHOCTEH, (hopMyITy MOTHOM

BeposTHOCTH, (popMyTy bepHyn, koMOUHaTOpHBIE (AKTBI U
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(hopMyJIBL; OLIEHHBATH BEPOSATHOCTH PEANBHBIX COOBITHIA; yMEHHE
OIEPHPOBATh MOHATUAMMU: CIIy4aiiHas BEJIUYMHA, PACIIPENCTICHUE
BEPOATHOCTEH, MATEMATUIECKOE OXKUIAHUE, TUCIIEPCHS U CTAHIAPTHOE
OTKJIOHEHNE CITy4aifHO! BeTM4MHbl, YHKIMH pacrpe/ieeH s 1 IOTHOCTH
[PABHOMEPHOTO0, [I0KA3aTENBHOTO ¥ HOPMAIIBHOTO PACIIPEEICHUM; YMEHHE
1ICTI0JIb30BATh CBOMCTBA U3yUECHHBIX PACIPENEICHNN Ul PeIleHus 3a/1aY,;
3HAKOMCTBO C IOHSATUAMM: 3aKOH OOJIBIINX YUCei1, METOAbL BLI60pO‘IHBIX
HCCHCI[OB&HHIZ; YMCHUC NPUBOAUTL MPUMEPLI MPOABICHUA 3aKOHA0OJBIIHX
qHCell B IPUPOJHBIX U OOLIECTBEHHBIX SABICHUSX;

- YMeTb CBOOO/IHO OTEpHPOBATh HOHATHAMY: TOUKA, IIPAMast, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK, JIyY, IUIOCKHH YIOJ, IBYTPAHHBIN YTOJl,
TPEXTPAHHBIH yTOJl, NEPECEKAIOIMECs, APAIICIbHBIE U CKPEIIUBAIOIINECS
IIPAMBIE, APAIUIENBHOCT U IEPHEHUKYIAPHOCTh MPAMBIX U ILIOCKOCTEH,
YTOJI MEAKY IIPSAMBIMH, YTOJI MEKIY IIPAMOM U INIOCKOCTBIO, YTOJ MEXKLY
IUIOCKOCTAMH; YMEHHE HCIIONb30BATh IPH PEIIECHUH 3324 U3YYEHHbIE
(bakThl ¥ TEOpEeMbI MTAHUMETPHH; YMEHHE OLIEHUBAThH pazMepbl 00bEKTOB B
OKPYKAIOIIEM MUPE, YMCHUC ONICPUPOBATH ITOHATUAMU: MHOTOTPAHHUK,
CCUYCHUEC MHOIOIrpaHHHMKA, HpaBHHBHBIﬁ MHOT'OTpaHHUK, IIpU3Ma, IIMpaMu/ia,
(hurypa 1 OBEpPXHOCTH BpaLIeHNS, LIIMH/P, KOHYC, 1ap, cdepa, pa3BepTka
TI0BEPXHOCTH, CEYCHUs KOHYCA U LIAIMH/PA, NTApAJLIENbHbIE OCH WX
OCHOBAHMUIO, CEYCHHE 11apa, IIOCKOCTb, Kacaromascs cQepsl, LIIMHIPA,
KOHYCa;YMEHHE CTPOUTh CEYCHHUE MHOTOTPAHHUKA, H300paxKaTh
MHOTOTPAaHHUKH, (UTYpbl ¥ TIOBEPXHOCTH BPAILEHHS, HX CEUECHHS, B TOM
4HCIIE C MOMOILBIO HIEKTPOHHBIX CPEJCTB; YMEHUE IIPUMEHATH CBOMCTBA
reOMETPUIECKUX (UTYP, CAMOCTOATENBHO

(hopMyEpoBaTh Ompe/ieIeH s U3y4aeMbIX (UTYp, BBIIBUIATh
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TUTOTE3BI O CBOMCTBAX M TMPU3HAKAX T€OMETPUUECKHX (HUTyp, 000CHOBBIBATH
VI OTIPOBEPTaTh MX; YMEHHE MPOBOAUTH Kaccu(uKarmo Gpuryp 1o
Pa3MMYHBIM TPU3HAKAM, BBIIOMHATEHEOOXOMMBIE IOTIOTHUTEIbHBIE
OCTPOEHHUS;

- YMeTb CBOOOZHO ONEPHPOBATH MOHATUAMU: IUIOMAL UTYphL, 00bEM
(hurypsl, BeNMYMHA yIia, PACCTOSHUE OT TOUKH 10 IIIOCKOCTH, PacCTOSHIE
MEXITY IPSAMBIMH, PACCTOSHUE MEXTY IIIOCKOCTSMH, IUIOWAb cepl,
TUIOLIa/Ib OBEPXHOCTU MUPAMU/Ibl,IPH3MBI, KOHYCA, IIMHIPA, 00beM
Ky0a, PSMOYTOJIbHOTO Napallienenune/ia, MpamMu/ibl, IPU3MBL, LHIHH]PA,
KOHYCa, I1apa; YMEHHUE HaXOAUTh OTHOLIEHHE 00BEMOB OJJ00HBIX QUTYD;
- yMeTb CBOOO/IHO OTIEPHPOBATH MOHATHAMHE: JBIKEHHE, MapajlIebHbII
TnepeHoc, CAMMETPHUS Ha IUIOCKOCTH U B POCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHue no00us, 0100HbIE GUIYpPbl; YMEHHE PACIIO3HABATH
paBHBIC U TIOZOOHBIE (PUTYPBI, B TOM YKCIIE B IPUPOJIE, HCKYCCTBE,
APXUTEKTYpE; YMEHHE HCTIONB30BaTh TEOMETPHYECKHE OTHOIICHNS,
HAXOIUTb T€OMETPUUECKHE BETMUMHBI (JTMHA, YTOJ, MO/, 00bEM)
TPUPEIICHNN 33124 U3 APYrUX Y4eOHbIX MPEAMETOB M U3 peabHOH
KH3HU;

- YMeTb CBOOOZIHO OTEPHPOBATH TOHATHAMHE: MPSAMOYTONBHAS CHCTEMA
KOOpAMHAT, BEKTOP, KOOPAMHATBI TOUKH, KOOPAMHATB BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BE/ICHIE BEKTOPa Ha YHCIO, PA3I0KEHHE BEKTOpa 110
0a3ucy, cKanipHOe MPOU3BEEHHE, BEKTOPHOE NIPOM3BE/ICHNE, YTONI
MEXTy BEKTOPAMH; YMEHHE UCTIONB30BATh BEKTOPHBINH M KOOPIMHATHBIH
METOJT TS PEIICHUATeOMETPHUYECKHX 3a/1a4 1 3a/1au APYTHX yueOHbIX
TpeIMETOB; OTIEPUPOBATH MOHATHAME: MaTpuLa 2X2 u 3X3,

OTIpE/IeUTENb
MAaTPULIBI, TEOMETPHUECKUN CMBICIT OTIPe/IeUTEINs;
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- YMETb MOJEIUPOBATb PEABHBIC CUTYalIUH HA A3bIKE MATEMAaTUKY;
COCTaBILATb BBIPAXKCHUS, YPABHEHHUS, HEPABEHCTBA U MX CHCTEMBI 110
YCIIOBHIO 3a1a4H, HCCIIEN0BATH OCTPOCHHBIE MOJEIH € UCIIONb30BAHAEM
anmapata anreOpbl, HHTEPIPETHPOBATH MOMyYEHHBIH PE3YIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIH C IOMOIIBI0 TEOMETPUYECKUX MOHATHI U
BEJIMYMH, PELIATh CBA3AHHBIC C HUMHU IPAKTUYECKUE 3a/1aUl; COCTABIATH
BEPOSTHOCTHYHO MOJIENIb U MHTEPHPETUPOBATH MOJTYYEHHbIH PE3YyIIbTaT;
pelIaTh NPHUKIAIHbIE 3a1a4K CPEACTBAMI MATEMaTHYECKOTO aHAIN3a, B TOM
41CIIE COLUAIBHO- SKOHOMUYECKOT0 M (PH3MYECKOr0 XapaKTepa;

- YMeHHe BbIOMPaTh MOAXOIALIMI METO/] Al PELIEHHS 3a/1a4kl; IOHUMaHKe
3HAYUMOCTH MATEMATHKU B U3YYEHHUU HPUPOIHBIX U OOIIECTBEHHBIX
TIPOLIECCOB M SIBJICHNH; YMEHHUE PACIIO3HABATH HPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE IPHBOAUTHIPHMEPBI MATEMATHIECKUX
OTKPBITHI POCCUICKON U MUPOBOU

MaTeMaTHYECKON HayKH

OK 02 Ucnonp3oBaTh
COBPEMEHHbIE CPE/ICTBA NIOUCKA,
QHAJTI3a U MHTEPIIPETaIIH
MHpOpMALK, U
MH(OPMAIIMOHHBIE TEXHOIOTHH
LTS BBITIOTHEHHS 337149
npohecCHOHANLHOM
NeATeIbHOCTH

B 06macTil 1IEHHOCTH HAYYHOTO TTO3HAHHUSL:
-c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HayKd ¥ OOIIECTBEHHOW TpPAKTHKH, OCHOBAHHOTO HA
nUanore KyJibTyp, CIOCOOCTBYIONIETO OCO3HAHHUIO CBOET(
MeCTa B TIOJMKYJITYPHOM MHPE;
S3BIKOBOM M UHTATEIhCKOM

KyJbTYPbl KaK CPEICTBA B3aUMOJCUCTBHS MEXKTY JIFOIbMH

= COBCPUICHCTBOBAHHUC

1 [TIO3HAHUA MHUpa,
- O0CO3HaHHC
T'OTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U

IIEHHOCTHU Haquoﬁ ACATCIbHOCTU,

- yMeTb TOHATUAMHU: (Qynkuus,
MoKasaTenbHas (YHKUUSA, CTeHeHHas (yHKIuUs, Jorapudmuyeckas
(QyHKIMSA, TPUTOHOMETpHYECKHe QYHKINU, 0OpaTHbIe DYHKIUH; YMEHNUE

OTIepPUPOBATH paluoHaIbHAS

CTPOUTh TpaUKu HM3y4YeHHBIX (GYHKUUH, HUCHONb30BATh TpaduKu TIpH
M3y4EHUN HPOLECCOB U 3aBUCHUMOCTEH, NPH PEIIEHUH 33/iau U3 JpYrux
y4eOHBIX MPEMETOB M 3a]a4 U3 PealbHON XKHU3HMU; BBIpakKaTh (GopMylamy

3dBUCUMOCTH MCKIY BCIIMUMHAMMU,
- YMCETb ONEPUPOBATHL TOHATUAMHU:  TOXKIACCTBO, TOXACCTBCHHOC
Hp606p330BaHI/IC, YpaBHCHUEC, HCPABCHCTBO, CHUCTCMaA ypaBHCHI/If/'I H

HEPABEHCTB, PAaBHOCHIBHOCTb YpPABHEHMI, HEPABEHCTB U  CHCTEM,

PalrOHAIBHBIC, UPPALMOHAJIBHBIC, ITOKA3aTCIIBHBIC, CTCIICHHBIC,

norapuMUYEcKue, TPUrOHOMETPHUYECKHE YpAaBHEHHs, HEPaBEHCTBA

[



UCCIICIOBATCIILCKY0 ACATCIIBHOCT MHAWBUAYAJIbHO U B

rpyIIe.

OsnajneHue YHHBEPCAJIbHBIMU y4eOHBIMY
T103HABATEIIBHBIMA JICHCTBHAM:

B) paboTa ¢ HHpOpMaIKei:

- BIQJCTh HABBIKAMH TONyYeHUs HHYOpMALMH U3
HNCTOYHUKOB PasHbIX THIIOB, CaMOCTOATCIIBHO
OCYLIECTBJIATh MOUCK, aHAJIN3, CHCTEMATHU3ALMI0 W

MHTEPIPETANI0 HHYOPMALK PA3IUYHBIX BUIOB U (OpM
Mpe/CTaBIICHNUS;

- CO31aBaTh TEKCTH B PA3NMYHBIX (JOPMATAX C YUETOM
Ha3HaYeHUs MHQOPMAIINHU U LETEBON ayIUTOPUH,BEIOUpPAs]
ONTUMAbHYI0 (OpMY MpeCTaBICHUS U BU3YyaJIU3alliH;
- OILIEHUBATh
uH(OpMaIu, ee COOTBETCTBHE MPABOBBIM U MOPATHHOA

OTHICCKUM HOPMAM,

HOCTOBEPHOCTD, JCTUTUMHOCTH

HCIIOJIB30BaTh  CPCACTBA
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH
KOIHUTHUBHBIX, KOMMYHHUKATHUBHBIX
OpraHnu3allMOHHBIX 3aga4 C CO6J'IIO,I[CHI/ICM

TpeOOBaHWII  OPrOHOMUKH, TEXHUKH  0€30MacHOCTH

MH(OPMaIMOHHBIX
pelLIeHUN
17

u
B

TUTHEHBI, PECYpCOCOePEIKEHHS, TIPABOBBIX U ATUIECKUX]
HOpPM, HOPM MH(pOPMAIIMOHHOM 6€3011aCHOCTH;
- BJAAC€Tb HaBbIKaMWU pPACIIO3HABAHUA W 3alIUTHI
nHpopMaluK, UHPOPMAMOHHON Oe30macHOCTH

JIMYHOCTH

W CUCTEMBI; YMETh pEIIaTh YpPAaBHEHHS, HEPABEHCTBA M CUCTEMBI
MOMOILBI0  PA3IMYHBIX IIPHEMOB;
CUCTEMbl C IapaMeTpoM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, MHX
CHCTEMBI JUIsl PEICHUs] MaTeMaTHUEeCKUX 3a/1ay U 3a/1ad U3 Pa3InyHblX
o0macTeii HayKu U peabHOM JKU3HH;

cBOOOHO

peliatb YpaBHEHHUS, HEPABECHCTBA U

YMCTb OIepupoOBaTh IIOHATHUAMMU: JBHXCHHC |
napasuiebHbII
MPOCTPAHCTBE, MTOBOPOT, peodpa3oBanue Moa00us, MoJ00HbIE PUTYPDI]
YMETh pacrlo3HaBaTh paBHbIE M MOAOOHBIE (UIYpbl, B TOM YUCIE B

[IPUPOAC, UCKYCCTBEC, APXUTCKTYPEC; YMETh UCIIOJIB30BATb F'COMECTPUICCKUL

MEepEeHOC, CHUMMETpUs Ha IUIOCKOCTM M B

OTHOLIEHHS, HAXOAUTh T€OMETPHUECKHE BEIHUMHBI (JUTMHA, YTOJ, ILUIOMIA b,
00bEM) TIpU PEeLICHUH 3a/1a4 U3 JPYTHUX Y4eOHBIX PEIMETOB U U3 PEAIbHO]
DKHU3HU
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OK 03 IInanupoBats u
pean30BbIBATH COOCTBEHHOE
TPO(ECCHOHANBHOE M JTMIHOCTHOS
pasBuTHE,
MPEIIPUHUMATEIBCKYIO
IeATENTHHOCTD B MPO(heCcCHOHATBHOK
chepe, UCTIOTB30BATH 3HAHUS TI0
(MHAHCOBO¥ IPAMOTHOCTH B
Pa3JIMYHBIX KU3HEHHBIX
CUTYaIHUsIX

B o0nactu 1yxoBHO-HPaBCTBEHHOTO BOCITUTAHUSL:

-~ c(OpMHPOBAHHOCTH ~ HPABCTBEHHOTO

ITUYCCKOI'0 IIOBCACHNA,

- CIIOCOOHOCTH OLCHMBATH CHUTyallMl0O W IIPUHUMATh- yMCTb OIICPHUPOBATH TIOHATHUAMMU: MHOT'OTpaHHUK, CCUYCHHCE
OCO3HAHHBIC PpPCHICHUSA, OPHUCHTHUPYACh Ha MOPAJIBbHOMHOIOIpaHHMKA, Ky6, napauiCjIcrmmnea1, InpusMa, OUpaMuia, chrypa n

HPaBCTBEHHBIC HOPMBI 1 LIEHHOCTH;
- O0CO3HaHWE JHUYHOrO BKJIAJa
YCTOHYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMTENAM U (WIM)miomans chepbl, 00beM Ky0a, MNpAMOYTOJBHOTO MapajlieNenumnena,
JPYTHM 4YIEHaM CEMbH, CO3JaHHMI0 CEMbHM HA OCHOBEMUpAMHJbl, MPU3MBI, IWIMHIAPA, KOHyCa, IIapa; yMEHHE H300pakaTh
OCO3HAHHOTO INPUHATHS LEHHOCTEH CEMEHHOH JKM3HM BMHOTOTPDAHHMKM W TIOBEPXHOCTH BPAIICHWS, UX CEUYEHHS OT PYKH, (
COOTBCTCTBUM C TpaaAULIMAMU HAPOJ0B POCCI/II/I;

OBnaznenue YHHBEPCAIbHBIMU
JCHCTBUSAMMU:

a) caMOOpraHU3aIHs:

- CaMOCTOSITENBHO  OCYILIECTBIATh

B

PEryIITUBHBIMUYMETh pacliO3HaBaTb CUMMCTPHIO B MPOCTPAHCTBE, YMETh PACIIO3HABATH

[IO3HABATCIIbHYIOKOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, KOOPAWHATBI BCKTOpPA,

JCATCIIbHOCTD, BBIABJIATD Hp06JICMBI,

dhopmynupoBaTh COOCTBEHHBIE
00pa3oBaTeNbHOM  JESATENILHOCTH
CUTYaIUsX;

- CaMOCTOATCIIbHO COCTAaBJIATh

3a71a4u

u

IJIaH

npoOeMbl € Y4€TOM  HMMEIOIIUXCS
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHHUIH;

- JIaBaTb OLCHKY HOBBIM CUTYyallUAM,
croco0cTBOBaTh  (hOPMUPOBAHUIO

[IUPOKOM SPYIUNUU B pPa3HBIX 00NACTAX 3HAHHH,
MOCTOSTHHO TIOBBIIIATH CBOW  00pa3oBaTEbHBIA U

KYJIbTYPHBII yPOBEHb;

U TPOSBICHHIO

CO3HAHMAMPPAIMOHAIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I'lCCKI/IC,

IIOCTPOCHUCBpAIICHUA, IIJIOCKOCTh, Kacaromasacs C(bepbl, OUIIMHApA, KOHYCa

KU3HEHHBIX(QOPMYNT KOOP/MHATBI CEpEeAMHbl OTpPE3Ka, PACCTOSHHE MEXIY JBYMS

perieHus
pecypcoB

- YMCTb OICpupoOBaThH IIOHATUAMMU. panOHAaJIbHBIC

TPUTOHOMETPUUYCCKUC YPABHCHUA K HEPABCHCTBA, UX CUCTEMBEI,

MOBEPXHOCTh BpAILCHHUs, IMIUHAD, KOHYC, map, cdepa, ceueHus Gurypsi

[JIoIaAb IIOBCPXHOCTU TIIMpaMuAbl, MPHU3MBbI, KOHYC4, NWJIMHAPA,

[IOMOIIIbI0 YCPTCIKHBIX HHCTPYMCHTOB U J3JICKTPOHHBIX CpPCACTB]

[MPaBUJIbHBIC MHOTOT'PAHHUKH,
- YMCTb OIICPHUPOBATH IMOHATHAMM: pAMOYTOJIbHAA CUCTEMA

UCKAIAPHOC IIPOM3BEACHUC, YIrOJl MEXKIY BEKTOpaMH, CyMMa BEKTOPOB
BIPOU3BCACHUEC BCKTOpAa Ha YHMCJIO; HAXOAUTH C MOMOUILIO W3YYCHHBIX|

TOUYKaMU
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0) CaMOKOHTpOIIb:

UCIIONIb30BAaTh  NMPUEMBl  PeIeKCHH ISl OLCHKH
CHTYAIlUH, BEIOOPA BEPHOTO PEILICHNS;

- yMeTb OLEHMBATh PUCKM U  CBOEBPEMEHHO
IPUHAMATH PELIEHHS [0 UX CHIKEHHIO;

B)  OMOLMOHAIBbHBIA  MHTEIUIEKT,  MPEIONararomuif
c(hOpMUPOBAHHOCTH:

BHYTPEHHEHl MOTHBALMM, BKIIOYAIOWIEH CcTpemieHHe K
JNOCTIDKEHUIO  LEeJIW M yCHexy, ONTHMM3M,

MHULMATUBHOCTb, YMEHHE AEHCTBOBATh, UCXO/s U3 CBOMX
BO3MOKHOCTEH;

- DMIATUH, BKIIIOYAIOIICH
OMOLMOHAILHOE COCTOSIHUE IPYTHX, YYHUTBIBATH €0 IPH
OCYIICCTBJICHUU KOMMYHHKAIUH,

CIOCOOHOCTh  MTOHUMATH
CIIOCOOHOCTh K
CO‘IyBCTBI/IIO u COHepC)KI/IBaHI/IIO;
BKJIFOUYAIOIINX CIIOCOOHOCTH
OTHOILICHUA C

- COLIMAJTIBHBIX HABBIKOB,
BBICTPAauBaTh JIPYTMMHU  JIFO/IbMU/
3a00TUTHCS, MPOSIBIATH UHTEPEC U Pa3perlaTh

KOH(JINKTBI

OK 04 DddextuBHO
B3aHMOJICHCTBOBATh U PabOTAaThB
KOJUIEKTUBE U KOMaHJIE

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITETIEHOCTH U
CaMOOIIPEEIEHUIO;

-OBJIaJICHNE HABBIKAMHU YUeOHO-HCCIIE0BATENbCKOM,
MPOEKTHOW U COLUAIBHOM JEATENbHOCTH;

OBnajsieHHe YHUBEPCATHHBIMH  KOMMYHHKATHBHBIMH
IEHCTBUSIMMU:

0) COBMECTHAs! ICATENHHOCT:

- TIOHMMarh M  HCIOJb30BaTh

KOMaHTHOW ¥ MHANBUIYaIbHON paboTHI,

TperMyIIeCcTBA

- YMEThb ONEpHPOBaTh MOHATUSAMH: CIy4alHBI ONBIT M CIy4YaiHOg
coObITHE, YMETb  BBIYUCIIATH
BEpPOSTHOCTh C  HUCIONBb30BAHUEM TIpaQUUecKuX METOJ0B;

BEPOSATHOCTh  CITy4YaiHOTO COOBITHS;
TPUMEHSTH
(bopMyJTBI CTTOKEHHS M YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (haKTHI U
GopMynbl TpU pemeHWH 3a[ad; OIEHHBATH BEPOSTHOCTU pealbHbIX
COOBITHIT; 3HAKOMCTBO CO CITYYalHBIMH BEITMYMHAMH; YMEHUE TIPUBOJIUTH
MpUMepsl  MPOSBICHUA — 3aKOHA NPUPOJHBIX U
00IECTBEHHBIX ABICHUSX;

- yMeTh CBOOOIHO OMEPHPOBATH MOHATHAMU: CTEHIEHb C IIEIBIM

OONBLIMX YHMCEN B

MoKa3aresiieM, KOpPEHb HATypajlbHOW CTENeHH, CTENeHb C

N



- I[IPUHMMAThb  ILEJIM  COBMECTHOM
OpPraHu30BbIBaTh U KOOPAMHMPOBATh [EHCTBUS MO eg
IUTaH JIeHCTBHH)

pPACIpENENATh POMM C YYETOM MHEHHH YYaCTHUKOB

JIeATCIILHOCTH )
TOCTH)KEHUIO! COCTaBJIATh

00CyX/1aTh pe3yNbTaThl COBMECTHOH padOThI;
- KOOPIMHHUPOBATh M BBIIOJHATH PA0OTy B YCJIOBHSX

pEaNbHOr0,  BUPTYyallbHOTO M KOMOMHHPOBAHHOTOQ
B3aMOJCHCTBUS;

- OCYLIECTBIISITh IIO3UTHUBHOC CTpaTErn4ecKkog
MOBEJACHUE B  PA3NMYHBIX CUTyalUsX, HPOSBIATH

TBOPYCCTBO U B006pa)K6HI/I€, OBITH HMHUIMATUBHBIM.

OsnaneHue YHHUBEPCATbHBIMU PEryJIATUBHBIMH
JIECTBUSIMMU:

T) NpUHATHE Ce0s U APYTHX JIOCH:

- IPUHUMATh MOTUBBI M aPTYMEHTBI JAPYTUX JOJEH MpH
aHaJM3e Pe3yJbTaTOB JIESATENbHOCTH;

- TIPU3HABATh CBOE TPABO U MPABO APYTUX JIIOJIEH HA
OIIIMOKH,

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TO3UIUH

JIPYTOro YeIoBeKa

palMOHAIBHBIM ~ [IOKAa3aTelieM, CTeNeHb € JACHCTBUTEIbHBIM
(BeIIECTBEHHBIM) TIOKa3aTeneM, JIorapum duciia, CHHYC, KOCHHYC U TaHT€H(
IPOM3BOJIBHOTO YHCIIa;

- yMeTb CBOOOZHO ONEPUPOBATH MOHATHAMH:
oOpatHass (QyHKLUS,
KBaJpaTHYHas (yHKIHS, CTETICHHAs! (QYHKIHSA C LIEJIBIM MTOKA3aTeIIeM,
TPUTOHOMETPUYECKHE (QYHKIMH, OOpaTHble TPUTOHOMETPUYECKUE
GbyHKLIMU, TOKa3aTelbHass W Jorapupmuueckas (yHKLUMH; YMETh
CTpOUTh TpapuKh (YHKIHMH, BBIIOTHATH MPEoOPa3oBaHUS TPAPUKOB
(yHKIHI;

- YMETh HCIOJNBb30BaTh Tpagukd (YHKIMH U W3YYEHHS TPOLECCOB U
3aBUCHMOCTEH TpH pelleHUH 3a/1a4 U3 JPYTuX yueOHbIX IPeIMETOB U

U3 peabHOW KM3HH; BbIpakaTh (OPMYyJaMHU 3aBHCUMOCTH MEXKTY]

rpaduk  (yHKIHH,
KOMIO3UIMA  (DYHKUMH, JWHEHHas —(yHKIH,

BETMUHHAMY;
- CBOOOJHO  ONEpHPOBaTH YETHOCTh  (DYHKLUH,
NEePUOTMYHOCTh (PYHKINH, OTPAaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTH

IOHATHAMM:

GyHKIMH, SKCTpeMyM (YHKIMH, HAuOONbIIEE W HAUMEHBIIEE 3HAUCHHS
(GyHKIMHM Ha IPOMEKYTKE; YMETh IPOBOAKUTH HCCIIEI0BAHUE (YHKIUY;
- yMeTh KCIONB30BaTh CBOKWCTBA M rpadukd (YHKUIMH IS pelieHus
YpaBHEHHM, HEPaBEeHCTB M 3ajad C MapameTpaMu; H300paxaTb H4
KOOPJMHATHOM MIOCKOCTH MHOXECTBA PEIEHUN YPaBHEHUH,
HEPABEHCTB U UX CHCTEM

OK 05 OcymecTBiTh YCTHYIO U
MACHMEHHYI0 KOMMYHHKAIAIO Ha
rOCY/apCTBEHHOM SI3bIKE
Poccuiickoii Qenepanun ¢ y4eTom
ocoOeHHOCTEH

B 001macTi 3CTETHYECKOr0 BOCTIUTAHHS:

- 9CTETHYECKOE OTHOLIEHHE K MUPY, BKIIIOYAs 3CTETUKY ObITa
HAyJHOTO ¥ TEXHMYECKOTO TBOPYECTBA, CMOPTa, Tpyda W
00IECTBEHHBIX OTHOLICHHUH;

- CIOCOOHOCTh BOCIPHHHMATH PA3JIMYHBIC BHUJIBI

- YMETh OTIEPUPOBATH MOHATHSAMU: CpeHee apu(MeTHIeCKoe, MeINaHa,
HanOoJIbIIIEE
CTaHIAPTHOE OTKIOHEHHE YKCIOBOTO HaboOpa; yMEHHE W3BIEKATh,
MHTEPIPETHPOBaTh MH(POPMALMIO, MPEJICTABICHHYI0 B TaONHIAX, Ha

W HAaWMCHBLIICC 3HAYCHUA, pasMax, JUCIEPCUA

MarpamMmax, rpaukax, OTPaKAIOIIyI0 CBOWCTBA

MCKYCCTBA, TPAUIIUK U TBOPYECTBO CBOETO U APYTUX

[peallbHBIX MPOLECCOB U SBICHUM; MPEACTABIAT HHPOPMAIIHIO C
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COLMAIHOTO U KYJIbTYPHOIO
KOHTEKCTa

HApOJI0B, BO3/ICHCTBHE
HCKYCCTBA,;

- Y66)KI[CHHOCTB B 3HAYMMOCTH [OJIs1 JIMYHOCTHU H

OIlyHiaThb SMOIIMOHAJIBHOC

06H.[CCTBa OTCUCCTBCHHOI'0 W MHUPOBOI0 HCKYCCTBA,-

OTHUYECKMX KYJIBTYPHBIX TpPAAULUUA M HAPOIHOIQ
TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPQKCHHMIO B pPasHbIX BHUJAX

MCKYCCTBa,  CTPEMJICHHE  TPOSBIATH  KauyecTBY
TBOPYECKOM JINYHOCTH;

OBnajeHne  yHHMBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH
TTENCTBUSIMU:

a) oOenmue:

- OCYUIECTBISTh KOMMYHHKAIlMM BO BceX cdepax
YKU3HH;

- pacro3HaBaTh HeBepOalbHBIE CpelcTBA  OONIEHHS,
MOHUMAaTh  3HAYCHHE  COIMAIBHBIX  3HAKOB

pacro3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTYalui U
CMATYaTh KOHQIUKTBL;

- Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS

C HCIIOJIb30BAHNEM SA3BIKOBBIX CPEJICTB

IIOMOIIbIO Ta6fH/IH n JuarpamMm; UCCJICA0BATb CTATUCTUUCCKUC NAHHLIC, B
TOM 4YHUCJIC C TIPUMCHCHUCM rpa(bnqecmx MCTONOB H 3JICKTPOHHBIX

CPELCTB;
YMETb ONCPUPOBATH IMOHATHUAMU: TOUYKA, IIpAMas, IUIOCKOCTD,
[POCTPAHCTBO, ~ JBYTPaHHbIA  YIOJ, CKPELIMBAKOLIMECH  IPSAMBIE,

[apaJuIeTIbHOCTh M IEPIECHUKYIIAPHOCTD NPAMBIX M IUIOCKOCTEH, yro
MEKIY IPAMBIMH, Yrojl MEXTy HPSAMOHW M IUIOCKOCTBIO, YTOIl MEXIY|
[UIOCKOCTSIMH, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTHU,PACCTOSHUE MEKIY
TIPSAMBIMH, PACCTOSIHAE MEXY IUIOCKOCTSMY,

- YMETh HCIOJB30BaTh MPH PEHICHWH 33/a4 W3y4eHHbIE (aKTHl
TeOpeMbl IUIAHMMETPHHM; YMEHHE OLEHHMBaThb pa3Mepbl O0OBEKTOB
OKPY?KAIOLIETO MUPa

OK 06 IIposBnATh IpakIaHCKoO-
MaTPUOTUYECKYIO MO3HUIIUIO,
J€MOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHIE Ha OCHOBE
TPATUITMOHHBIX
001IeYeNI0BEYECKHX IEHHOCTEN,B
TOM YHCIIE C YYETOM
rapMOHU3AIUU
MEKHAIMOHATBHBIX 1

- OCO3HaHUE 00yyaronmMucst
rpaXkTAaHCKOH HICHTHYHOCTH,

- [IENICHATIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3UIUH

POCCUIICKON

- YMETh ONEPHPOBATH MOHATUAMH: IPAMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIPHOE
IIPOM3BEICHHE, YTOI MEAKITY BEKTOPAMH, CYMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YKCJIO; HAXOAUThH C MOMOLIBIOM3YYEHHBIX (POPMYI KOOPAHHATHI
CepeIMHbI OTPE3Ka, PACCTOSHAE MEKITY ABYMS TOUKAMH;

-yMETb BBIOMPATh TOIXOAAIINA U3yUEHHBIN METON IS PElICHNUS 3a1auH,
pacro3HaBaTh MaTeMaTH4yeckue (hakThl U MaTeMaTHUECKUE

MOJIENH B IPUPOIHBIX U OOIIECTBEHHBIX SBICHHSAX, B HCKYCCTBE;

JIMYHOCTM  HA  OCHOBE  JyXOBHO-HPaBCTBEHHBIX]
neHHocTte  HapomoB  Poccmiickoir  depepanumn
VCTOPUYECKUX W HAMOHAIBHO-KYJIBTYPHBIX TPaJHUIHI/
(GopmupoBaHHE  CHCTEMBl  3HAUMMBIX  LIEHHOCTHOA
CMBICIIOBBIX YCTaHOBOK,
AHTHKOPPYILMOHHOTO MHPOBO33PEHHH,




MEXPEIUTHO3HbIX OTHOLIEHHH,
IPUMEHSTH CTAHAPTHI
AHTUKOPPYILHOHHOTO
[MOBECHUS

[PaBOCO3HAHUS, 9KOJIOTHYECKON KyJIbTYpBI,
CIIOCOOHOCTU CTaBUTh LENM M CTPOMTH JKU3HEHHBIG
[J1aHBL;

B yacTy rpakJaHCKOr0 BOCIIUTAHUSA:
- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX @paB ¥

00513aHHOCTEH, yBaXKEHHE 3aKOHA U IIPABOIOPS/IKA,;

- OpUHATHE  TPAJUINUOHHBIX  HAIMOHAIBHBIX,
0011IeUeI0BEeUeCKUX T'YMaHUCTUYECKUX 1%
JIEMOKPATHYECKHUX [ICHHOCTEH,;

- TOTOBHOCTD MIPOTUBOCTOSATH UICOJIOT U]
DKCTPEMHU3MA, HaIMOHAIIN3Ma, KceHopoouu,
MUCKPUMUHAIMKM  TI0  CONMAJBHBIM,  PETMIUO3HBIM

PaCOBbBIM, HAIMOHAJIBHBIM IIPU3HAKAM;
= TOTOBHOCTb BE€CTH COBMCCTHYIO OCATCIBHOCTL B
MHTEpecaX TPaXIAHCKOro O0IecTBa, Y4YacTBOBaTh B
CaMOYTpaBJICHUH B 001e00pa3zoBaTeLHOM
OpraHu3aly U AETCKO-FOHOMECKMUX OpraHu3aluix,
B3aMOJICHCTBOBATh  C  COIMAJHHBIMH
WHCTUTYTaMU B COOTBCTCTBUM C HX (1)YHKIII/I$[MI/I U

Ha3HAYCHHEM;

- yMEHHe

- TOTOBHOCTb K TYMAaHUTAPHOM W BOJIOHTEPCKOM

NEATEIIbHOCTH;

MaTPHOTUIECKOTO BOCIIUTAHMSL:

- c)OPMHPOBAaHHOCTh ~ POCCHUHMCKOH  TpaykJaHCKOM
WICHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHS K CBOEMY
HAapody, 4YyBCTBa OTBETCTBEHHOCTH Tmiepes PoanHoi,
rOPIOCTH 32 CBOW Kpai, CBOK PomuHy, CBOW S3BIK W
KYJIbTYPY, MPOILJIOE u HAaCTOSIEE

MHOT'OHAIIMOHAJILHOTO HAapo1a POCCI/II/I;

YMEHHE MPUBOAUTH TIPUMEPbl MATEMATUYECKHX —OTKPBITUI
POCCHIICKOM 1 MUPOBOM MaTEMaTHYECKOM HAYKH.

- YMETb ONEpPHPOBATh IMOHATHAMU: CIyYalHBI ONBIT M CIy4aiHOg
COOBbITHE, BEPOSATHOCTh CIYYAHHOrO COOBITHS; YMETb BBIYHCISATH
BEpPOSTHOCTh C HUCMONBb30BAHUEM TIpaQUuecKuX METOJO0B; MPUMEHSATH
(bopMyIIBI CITOKEHUS M YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI 1
GopMynbl TP PEMICHHH 3a[a4; OICHMBATH BEPOSTHOCTH PEalbHBIX]
COOBITHIf; 3HAKOMCTBO CO CITyYaiHBIMHU BEIMYMHAMH; YMEHUE TIPUBOJIUTH
MpUMEpbl  MPOSBICHHS 3aKOHA OONBIIMX YHCEN B TMPUPOJHBIX U
00IIECTBEHHBIX ABICHUIX

As)



- IIGHHOCTHOE
CAMBOJIAM, HCTOPMYECKOMY M TIPHPOIHOMY HACIIEIHIO,
TPAJIUIISM HapOJI0B Poccun,
nocTwkenusM Poccunm B Hayke, MCKYCCTBE, CIHOpTE

OTHOIICHUEC K TOCYyAapCTBCHHBIM

[aMATHUKaM,
TEXHOJIOTHSX U TPYJE;

- I/IIICI\/'IHa}I y6C)KI[CHHOCTI), TOTOBHOCTD K CIIYJKCHHUIO 1
3allnTC OTe‘IeCTBa, OTBCTCTBCHHOCTD 3a €TI0 CYI[L6Y;

OCBOCHHBIE 00y4aromumMucs MEXKIPEIMETHBIE
MOHATUSI M YHUBEpCAJbHblE  yueOHbIE JEHCTBHUS
(perynsTHBHbIE, TI03HABATEIIbHEIE,
KOMMYHHUKATHBHBIE);

- CIOCOOHOCTb UX MCIOJB30BaHUS B I103HABATENBHON
COLIMAIBHOU IIPaKTHKE, TOTOBHOCTH K
CaMOCTOATENIbHOMY — IUIAHMPOBAHHKO U OCYLIECTBICHUI)
yueOHON  JeATENbHOCTH,  OpraHu3alud  yueOHOrd

COTPYJHHYECTBA C TI€arOrMYecKUMH pabOTHUKAMU U
Y4aCTHI0O B  IIOCTPOCHHH
VHIMBUIyalbHOM 00pa30BaTebHON TPAEKTOPHH;

CBCpCTHUKAaMH, K

- OBJIaJICHUC HaBbIKAMU y‘IG6HO-HCCHGHOB&TGHBCKOﬁ,
HpOCKTHOﬁ U COIMANBbHOM JeATEIbHOCTH

OK 07 CopnelicTBoBaTh
COXpaHEHHUIO OKpYyKaromeit
Cpejibl, pecypcocOepeeHnto,
MPUMEHSTH 3HaHUS 00
M3MEHEHNN KJIMMATa, TIPHHIHITBI
OepesxIIMBOrO MPOKU3BO/ICTBA,
A(EKTHBHO JIEHCTBOBATH B
UpPE3BBIYANHBIX

CUTYyaLUsAX

- HE IIPUHUMAaTh JCUCTBUS, NPUHOCIIIUE BpPE/]
OKPYXKAIOLIEH Cpese;

- yMeTb  TPOTHO3HMPOBATH  HEONATrONpPUSTHBIE
HKOJIOTMYECKUE HOCTIEICTBUS NpEANPUHIMAEMBIX
NEHCTBUM, IPEIOTBPALLATD KX;

- PAaCHIMpPUTh  ONBIT  JAEATEIBHOCTH  3KOJOTMYECKOH
HaIlpaBJICHHOCTH;

- YMETh ONEpUpPOBATh MOHATUSAMU: QYHKLUS, HETIPEpbIBHAS QYHKINA/
TPOM3BO/IHASA, TIepBOOOpA3Has, OMpENENeHHbIH MHTErpan, YMeTh HAXO[UTH
MPOM3BOJHBIE  SIEMEHTApHBIX ~ (DYHKIMH,  WMCIOMB3ys  CIIPABOYHbIE
MaTepuaibl; HUCCIEAOBaTh B TNPOCTEHIIMX ClydasX OQYHKIUH HA
MOHOTOHHOCTb, HaXOIUTh HauOONbLINE W HAMMEHLIIHE 3HAYECHHUS
(GyHKUUH; cTpOUTH rpaUKu MHOTOYJIEHOB C UCMOJIB30BAHUEM allNapaTa
MaTEMaTHYECKOr0 aHaIM3a; NPUMEHATh MPOU3BOAHYIO IIPH PELICHUU
3a7au Ha JIBWOKEHUE, pelIaTh

HauOoJIbIINE U

[PaKTHKO-OPUCHTUPOBAHHBIE 3aJayd  Ha




- pa3pabaThiBaTh IUIAH PELICHUS MPOOIEMBI C YYETOM
UMCIOIIUXCA
HEMATEPUAJILHBIX PECYPCOB;

- OCYIICCTBIIATh  IICJICHATPABIICHHBIIT TepeHoca
CpPeICTB M CHOcO00B JEHCTBUS B HPO(eCcCHOHATBHYI)
cpeny;
- YMCTb MNOCPCHOCUTL S3HAHUA B IIO3HABATCIBHYIO U

aHajJInu3a MaTCpraJIbHbIX U

ITIOUCK

[IPAKTUYCCKYIO o0nactu KU3HECACATCIIbHOCTH,

- npcajiaratb HOBBIC IIPOCKTHI, OLCHMBATL MACH (

[MO3UIIMKM HOBHU3HBI, OPUIMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,
- J1aBaTb OILICHKY HOBbBIM CHUTYyalllisIM, BHOCHUTH

KOPPCKTUBLI B ACATCIIBHOCTL, OLICHUBATDH
COOTBCTCTBUEC PE3YJILTATOB LC/IAM

HaUMEHBIIME 3HAYEHHS, HA HAXOXKICHHE TIYyTH, CKOPOCTH U
YCKOpPEHUSI;

- YMEThb ONEpPUPOBaTh MOHATUSAMHU: JBUKCHHE B MPOCTPAHCTBE
MoJ00Hble (QUIypbl B  MPOCTPAHCTBE; HCIONB30BaTh OTHOIICHHUE

UIOIAIeH TIOBEPXHOCTEH M 00beMOB MOAOOHBIX (UTYp MPHU pemIeHHH
3a/1ay;
- yMETh (mmHa, yroum,
UIOIIab, O00BEM, IUIOMAAb IOBEPXHOCTH), WCIIONb3Ysl H3YYCHHBIO
(GopMyITBI U METOTBI

BBIUUCIIATE TCOMECTPUUYCCKUEC  BCIUMYMHBI

[1K 1.1-1.7 Odopmnenue u
KOMIIOHOBKA TEXHUYECKON
TOKYMEHTaIu!

[1K 2.1-2.2 [Toaroroska
uHTepdelicHol rpaguku

BBITIOJIHATH BBOJ U 00pa0OTKY TEKCTOBBIX JAHHBIX; -BBIIOJIHATh
npeoOpa30BaHuUs IaHHBIX, CBI3aHHBIX C U3MEHEHUSAMH CTPYKTYpPHI
ITOKYMEHTOB; -BBIIIOJIHATH Pa3METKy U (POpMaTUPOBAHUE
ITOKYMEHTOB pa3IMYHbIX (HOPMATOB; ~-KOHBEPTUPOBAThH
AHAJIOTOBbIE JaHHBIE B IU(POBLIE;

-BBITIOJIHATH [TOJTOTOBKY IIM(PPOBBIX JAHHBIX s JaJIbHEHIIeH
00pabOTKU M apXUBUPOBAHUS; -POPMUPOBATH 3aIIPOCHI JIS
nonyyeHus nHpopMmanuu B 0a3ax JaHHBIX; -BBITOIHATH ONEpaluu
c o0bekTamMu 0a3nl JaHHBIX

-CO3/1aBaTh BU3YaJIbHBIN IM3aliH 3JIEMEHTOB Ipa)uuecKoro
[10JIb30BATEILCKOT0 UHTEpdeEiica; -TOAr0TaBINBATh I'paduyecKue
MaTepHasbl U1 BKIOUYEHUs B rpaduuecKuii mojip30BaTeIbCKHi

mHTEpdeiic
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2. CtpykTypa u cojep:xanue 00meo0pa3oBaTebHON JUCHUILTHHBI
2.100beM IUCHHILTMHBI U BHABI Y4eOHOH padoTbl

Bup yyednoit pabotsl Obvem ¢
yacax*

O0bem oOpa3oBaTebHOM MPOrpaMMbl AHCHHILIAHDI 320

B T.4.

OcHoBHoe coep:KaHue 258

BT. U..

TEOPETHYECKOe 00ydeHHE 200

MPAKTUIECKUE 3aHATUSA 58

IIpodeccnonaIbHO-0pHEHTHPOBAHHOE COAEPKAHUE (COAEPAKAHUE 56

NPUKJIAHOT0 MOYJIs)

BT. U..
TEOPETHYECKOE 00yUeHNe 4
IPAKTUYECKUE 3AHATHUS 52

NnauBuayaibHblii npoext (0a/men)™ ™

IIpomeskyTounas arrectanus (IK3aMeH) 6




2.1 TemaTuveckuii MJIaH U CofepKAHHE AUCUHILIHHBI

Conepxkanne yue0HOro MaTepnasa (0OCHOBHOE H PO ecCHOHANIBLHO- OPHEHTHPOBAHHOE),

HanmenoBanne pasaenos u . Odbem ®opmupyemble
Tem Ja0opaTopHbIe W NPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOXYJIb ACOB KOMITETeHITHH
(mpu HATHYMH)
1 2 3 4
OcHoBHOe cofepKaHue
Paznen 1. IloBTopenue 10
Kypca MaTeMATHKH
OCHOBHOIi IIKOJIbI
Tema 1.1 Copnepxanne yyeOHOro Matepuana
Llenb u 3a1a4u MaTeMaTUKK bazoBble 3HaHKS 1 yMEHHS 110 MaTeMaTHKe B TPO(eCCHOHATBLHON U B TIOBCETHEBHOM
npu OCBOEHHMH | JIESITEIHOCTH.
CIeNAAIbHOCTHA KombunupoBanHoe 3ansTHe 2
Tema 1.2 Conepxanne yueOHOTO MaTepHania
Yucma w  BBIYMCICHHS. | J[HCTBHS HAJl TOJOKUTEIBHBIMA M OTPHUIIATENLHBIMU YACIIAMH, OOBIKHOBEHHBIMH OK-01, OK-02,
Bripaxenust U | NecATHYHBIMH IPOOSMH. 1 OK-03, OK-04,
peoOpa3oBaHus JleiicTBus co cTeneHsIMH, GOpPMYJIbl COKPAIIEHHOTO YMHOXKEHHUS. OK-05, OK-07
KombunupoBanHoe 3ansTHe K-1.1 TIK-1.7
Tema 1.3. IIpodecconanbHO-0pHEHTHPOBAHHOE cogep:kaHue  (cogep:KaHMe  NPHKJIATHOIO MLK-2.1 TIK-2.2
['eomeTpus Ha MIIOCKOCTH MOJY.J151)
Buzpl minockux ¢puryp u ux miIomap.
[IpaxkTHKO-OpHEHTUPOBAHHBIE 33/]aUH B Kypce FeOMETPHH Ha IIIOCKOCTH 1
[IpakTuyeckoe 3aHATHE
Tema 1.4 Conepxanue yueOHOTO MaTepHania
[IpoLieHTHBIE BBIYMCIIEHHS [IpocTbie TIPOLIEHTSI, pa3Hble cocoObl UX BbIUMCICHUS. CIOXKHBIE MPOLIEHTHI
2

[IpakTuueckoe 3aHATHE
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Tema 1.5
VYpaBHEHNS U HEPABEHCTBA

Conepxanue y4eOHOTO MaTepraia

Jluneiinble, KBajpaTHbIE, APOOHO-THHEHHBIE YPaBHEHHS 1 HEPaBEHCTBA

[IpakTuueckoe 3aHsTHE 1
Tema 1.6 Conepxanue yueOHOTO Matepuania
Cuctembl  ypaBHeHMH M | CnocoObl pelICHHsS CHCTEM JIMHEHHBIX ypaBHeHMH. Ilomatus: marpuna 2x2 u 3x3,
HEPABCHCTB onpenenutens marpuibl. Metox [aycca. CucteMbl HeMMHEHHBIX ypaBHeHHH. CHCTEMBbI 2
HEPaBEHCTB
KomOunupoBanHoe 3ansTHe
Tema 1.7 Copneprkanne yyeOHOr0 Matepuana
Bxo/Hoit KOHTPOITB Bbrurcniennss 1 npeobpasoBaHus. YpaBHEHHS W HEpPaBeHCTBA. ['eomeTpus Ha
IJIOCKOCTH 1
Kontponbnas pabora
Paznen 2 Ilpsimble wm 20 OK-01, OK-02,
IUIOCKOCTH B IIPOCTPAHCTBE OK-03, OK-04,
Tema 2.1. Conepxanue yyeOHOro Matepuaia OK-05, OK-07
OcHoBHbIE nouAtus | [Ipexmer crepeomerpuu. OcCHOBHbIE TOHATUA — (TOYKA, TpsiMas, IUIOCKOCTb,
CTEPEOMETPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaroyecs, napasuienbHble U 2 [1.K-2.1 TIK-2.2
Pacrnionoxxenue mpAMbIX U CKpeluBatonuecs npsmele. [Ipu3Hak 1 cBOMCTBO CKPEIIMBAIOIINXCS
TIOCKOCTEH npsMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE (UTYPBHI.
KombunupoBanHoe 3aHsTHE
Tema 2.2. Conepxanue yyeOHOro Matepuaia
HapannenbHocTs  MpAMBIX, | [TapannensHble mpsmas © - miockocts.  Ompenenenne. Ilpusnak. CsoiictBa  (C
OpsIMOM M TIOCKOCTH, | nokasateibctBoM). [lapamtenbhbie miockoctd. Ompenenenne. [pusuak.  CaoiictBa  (c
TIOCKOCTEN nokaszaTenbcTBoM). Tetpasp u ero snementsl. [lapannenenunesn u ero anemenTsl. CBoiicTBa 6

HPOTUBOIIONOXKHBIX TPAaHEH M JUaroHanel napamwienenunena. [loctpoenne
ceuennil. Pemenye 3amau.

KombunnpoBanHoe 3aHsTHE

Tema 2.3. IlepneHauKyIspHOCTH

Coneprkanue yueOHOro MaTepuana

[lepnengukynsapuple  mpsmbele. [lapamiensHble  mpsiMble, TNEPIEHAMKYISAPHBIE K

wiockocTy. [Ipu3Hak neprneH uKyIIpHOCTH IPAMOU U INIOCKOCTH. JI0Ka3aTenbCTBO.
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TPAMBIX, IPAMOU | TIOCKOCTH,
IUIOCKOCTEN

[lepnenaukynap  u [TepnenauKynspHbie
TIEPIEHIMKYIAPHOCTH IIIIOCKOCTEN. [[0Ka3aTensCTBO.

HaKJIOHHas. IIJIOCKOCTH. HpI/I3HaK

Paccrosnus B mpocTpancTBe 2

KomOunupoBanHoe 3ansTHe
Tema 2.4. Conepxanue yueOHOTO MaTepHaia
Teopema 0 TpeX 7 =

eopeMa 0 Tpex mepreHauKyspax. JlokazaTenbcTBo. Yroa MeKIy NpSIMON HILIOCKOCTBIO. 4

fieprietmiyipax Yrom MexIy II0CKOCTIME

KomOunupoBanHoe 3aHsTHE
Tema 2.5. IIpodecconaIbHO-0PHEHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NPHKJIATHOTO
[Mapannensheie, MOy.J151)
TEPIEHANKYIISPHBIE, AKCHOMBI  CTEPEOMETpPUH. I[IeprieH MKy IAPHOCTD IpsIMOM M IUIOCKOCTH,
CKpEIIMBAIOIIMECS MPSMbIE NapaUIeNbHOCTh JBYX MPSAMBIX, MEPHEHIUKYISAPHBIX [UIOCKOCTH, MEPICHINKYIIPHOCTh 4

IIJIOCKOCTEN

[IpakTudeckoe 3aHsTHE
Tema 2.6. Conepxanue y4eOHOro Matepuaia
Pemenue 3anay. [Ipsambie u PacmonoxeHue mpsMBIX U TIOCKOCTEH B MpOCTpaHCTBE. [leprneHauKynspHOCTh U
TIOCKOCTH B TIPOCTPAHCTBE NapannenbHOCTh MPAMBIX U TOCKocTed. CKpelmBarommecs psaMbie

Kontponshas pabota 2
Paznen 3. Koopaunatsl u 15 OK-01, OK-02,
BEKTOPBI OK-03, OK-04,
Tema 3.1 Conepxanne yueOHOTO MaTepHania OK-05, OK-07
JlekapToBbl KOOPAMHATBI B | JleKapTOBBI KOOPAMHATHI B IpocTpaHcTse. [Ipocteiiniie 3a1aun B KoopauHatax.PaccrosHue [K-1.1 TIK-1.7
npocTpancTse.  PaccTosHue | Mexy ABYMs TOUKAMH, KOODIMHATHI CEPEMHBI OTPE3KA 4 I1.K-2.1TIK-2.2
MKy — MBYMA  TOYKaMH. | KoMOMHMPOBAHHOE 3aHATHE
Koopaunatst Cepe/IMHBI
oTpe3Ka
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Tema 3.2

BekTopsl B pOCTpaHCTBE.
Yrom MEKIy BEKTOpaMH.
CkanspHoe Mpou3Be/ieHHEe

Conepxanue y4eOHOTO MaTepraia

BGKTOPI)I B IIPOCTPAHCTBE. CnoxxeHne W BBIYMTAHHE BCKTOPOB. VYMHOXEHHE BCKTOpa Ha YMUCJIO.
KOMHHaHapHHe BCKTOPEIL. CKaHHpHOG IIPOU3BECACHNUE BCKTOPOB. Pasnoxenue BCKTOpa 110
TPEM HCKOMIIJIAaHAPHBIM BEKTOPAM. KOOp,III/IHaTLI BCKTOpa, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB

BEKTOPOB B KOOpJMHATAX, YTOJd MEKIY BEKTOpaMH, YroJ MEXIy MpsAMOM U IIOCKOCTBIO, YTOJI MEXIY 6
IJIOCKOCTAMU. Y paBHEHHE MI0CKOCTH. ['eomeTpuueckuii
CMBICIT OTpesienuTens 2x2
KomOunupoBanHoe 3ansTHE
Tema 3.3 IIpodecconaIbHO-0PHEHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NPHKJIATHOTO
ITpakTrko- MOyJIsl)
OpMEHTUPOBAHHbBIC 33j1aud Ha | BeKTOpPHOE MPOCTPaHCTBO B MPodecCHOHAIbHBIX 321a4aX.
Koop/mHaTHOi | KOOpAMHATHAS MIIOCKOCT. BbI4uCICHHE PACCTOSHUI M IUIOMIAJCH HA IIOCKOCTH. 4
LIOCKOCTH KonmuectBennbie pacueTst
[IpakTudeckoe 3aHsTHE
Tema 3.4 Conepxanune yueOHOTO MaTepHania
Pemenne 3a1a4. | JlekapToBbl KOOpPOMHATBI B TPOCTpaHCTBE. Bekropbl B mpocTpancTBe. CloxkeHue u
Koopaunarsi 1 BEKTOPbI BBIUMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KoMmnanapHbeie BekTopsl. CkanspHoe
TNPOU3BE/ICHUE BEKTOPOB. PasnoxkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Ipocreitmme 3amaun B koopauHatax. KoopauHaThl BEKTOpa, PACCTOSHUE MEXAY TOUKAMH,
KOOPAMHATBl CEpPeIMHBl OTPe3Ka, CKAIAPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIoj 1
MEXKIy BEKTOPAMHU, YTOJ MEXKAY MPSAMOM U MIIOCKOCTBIO, Yrol
MEXJTy TIOCKOCTSIMH
Kontponbhas pabota
Paznen 4, OcHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-07
¢yHKIMHN [IK-1.1 IIK-1.7
Tema 4.1 Cozepxanue yueOHOTO MatepHania ILK-2.1 TIK-2.2
Tpuronomerpuueckue Pannannas mepa yria. IloBopoT Touky BOKpYyr Hadana koopauHat. OmpeneneHue CUHyca,
(GyHKIMM  NIPOM3BONBHOTO | KOCHHYCA, TAHI€HCA W KOTAHI€HcA. 3HAKW CHHYCa, KOCHHYCa, TAHTE€HCA M KOTaHIeHca I10 4

yria, yucia. Paguannas u
rpafycHas Mepa yria

YCTBCPTAM. 3aBUCHMOCTD MCKYy CHHYCOM, KOCUHYCOM, TAHICHCOM 1
KOTAaHI'€HCOM OJTHOI'0 M TOT'O XK€ YIJIa
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KombunupoBanHoe 3aHsTHE

Tema 4.2

OcHoBHbIE
TPUTOHOMETPHYECKHE
TOX/IECTBA.
DopMyIbl IIPUBEICHHUSA

Copneprkanne yyeOHOro Matepuana

Tpuronomerpuueckue ToxnecTsa. CHHyC, KOCHHYC, TAHTEHC M KOTAHTEHC YIJIOB OM - O
@opMyIIbI IPUBEICHUS

KOM6I/IHI/Ip0BaHH06 3aHATHUC

Tema 4.3
CuHyc, KOCHMHYC, TaHI€HC
CYMMBI U Pa3HOCTH JBYX

Conepxanue yueOHOTO Matepuania

Cymma u pasnoctb cunycoB. CymMMa 1 pa3HOCTh KocuHYcoB. CHHYC U KOCHHYC JIBOMHOTO yTJa.
®opmysl monoBuHHOTO yria. [IpeoOpasoBanus CyMMbl TPUTOHOMETPHYECKUX (DYHKIIUN B

YIJIOB MPOM3BEJICHUE W TIPOU3BEICHUS B CYMMY. BBIpaKeHHE TPHTOHOMETPHUUECKHX
CuHyc ¥ KOCHHYC JBOMHOTIO | ()yHKLMI 4€pe3 TAHI€HC IIOJOBUHHOIO apryMEHTa.

yria. ®opmyaibl | TIpeoOpasoBarus NPOCTEHINNX TPUTOHOMETPHUECKHX BBIPAKEHHI

IIOJIOBUHHOTO yTJIa KomOunupoBanHoe 3aHsTHE

Tema 4.4 Conepxanne yueOHOTO MaTepHania

@yHKIMH, WX CBOKCTBA.
Crnioco0bl 3aanus QyHKIMIT

ObGnacTh omnpesienieHUss U MHOXKECTBO 3HaueHH (yHKiui. YETHOCTD, HEUETHOCTD,
nepuoandHoCTh GyHKIMi. CrnocoObl 3aganus QyHKIMiA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.5
Tpuronomerpruueckue
(byHKLMH, UX CBOWMCTBA U
rpaduku

Conepxanne yueOHOTO MaTepHania

OOGnacTh onpeziesieHUs U MHOXKECTBO 3HAUEHHH TPUTOHOMETPUUECKUX (QYHKUIMHA. UETHOCTB,
HEUYETHOCTb, TIEPUOJJUYHOCTD TPUTOHOMETpUUECKHX (QyHKIMHA. CBolcTBa urpaduku QpyHKiuii
Yy=COS X, y=sinX,y=tgXx,y=ctgx.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Cozepxanne yueOHOTO Matepuania

[IpeobpazoBanue Cxatue M pacTshkeHHe TpaQuKOB TPUTOHOMETPUUECKUX (DYHKIIHIA.

rpaduKoB [IpeoOpazoBanue rpagkoB TPUTOHOMETPUUYECKUX (YHKIIHIA

TPUTOHOMETPUYECKUX [TpakTnyeckoe 3aHsTHE

byHKIII

Tema 4.7 IIpodecconaibHO-0pHEHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NMPHKIATHOTO
Onucanne MOyJIs1)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETpHYECKMX (YHKIMH B NpodecCHOHANBHBIX

3aa4dax
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IpoIeECccoB C IIOMONIbBIO

[IpakTnyeckoe 3aHsTHE

rpauKoB (yHKIUIA
Tema 4.8 Conepranne yyeOHOro Matepuana
OOpartHblie OO0patHble TpuroHomeTpuyeckue QpyHkun. X cBoicTBa M TpaduKu
TPUTOHOMETPHUECKUE
KomOunupoBanHoe 3ansTHE
byHKIUA
Tema 4.9 Conepxanue yueOHOTO Matepuania
Tpuronomerpuyeckue VpaBHenue C0S X = a. YpaBHenue Sin X = a. Ypasuenue tg X = a, ctg X = a. Permenue

YpaBHCHUA 1 HCPABCHCTBA

TPUTOHOMETPHUYECKHIX ypaBHEHUN OCHOBHBIX THUIIOB: npocTeiiime
TPUTOHOMETPUYECKUE YPABHEHUS, CBOMANIMECS K KBaJPaTHBIM, PEIIAEMbIC Pa3IOKEeHHEM Ha
MHOXUTEH, OTHOPOJHBIE.

[Ipocreiiniie TPUTOHOMETPHYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Conepxanne yueOHOTO MaTepHania

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUH

TPUTOHOMETPUYECKUX KombunupoBanHoe 3ansTHe

ypaBHEHUH

Tema 4.11 Conepxanue yueOHOTO MaTepHania

Pemenne 3amau. ocHOBBI | [IpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BRIPAKEHHUI. PellieHIe TPUrOHOMETPHYECKIX
TPUTOHOMETPUH. YPaBHEHUH ¥ HEPABEHCTB B TOM YHCIE C HCIOIb30BAHUEM CBOKCTB (DYHKIMIA.
Tpuronomerpuueckue Konrponbsras pabora

byHKIIUN

Paznex 5.

KoMmiexcHple yncaa

Tema 5.1 KommnekcHsie
qucia

Coneprkanue yueOHOro MaTepuana

[Tonstue xommuekcHoro yucna. ConpsyKeHHble KOMIUIEKCHbIE YHCIa, MOAYJb M apryMEHT
KOMIUIEKCHOrO umciaa. Popma 3amMcd KOMIUIEKCHOTO 4Hcia (IeoMeTpHuecKas,
TPUTOHOMETpUUEcKas, anredpanueckas). Apudmernueckue

JIeliCTBHS ¢ KOMILIEKCHBIMH YHCIIaMH

KombunnpoBanHoe 3aHsTHE

31




Tema 5.2 Conepxanue yueOHOTO MaTepHania
IIpuMenenne KOMILIEKCHBIX | BhIMosHEHHE pacyeToB ¢ MOMOMIBIO KOMIUIEKCHBIX ynces. [IpiumMephl HCTIOIb30BaHMS
qrcen KOMILIEKCHBIX YHCEIN 3
[IpakTuyeckoe 3aHATHE
Paznen 6. IlpomsBoguas 39 OK-01, OK-02,
(ynkumnn, ee npuMeHeHue OK-03, OK-04,
OK-05, OK-07
Tema 6.1 Conepxanue yueOHOTO MaTepHaia [IK-1.1 TIK-1.7
[ousitue MPOM3BOJHOM. | Ompe/eneHre YUCIOBOM MOCIENOBATEIBHOCTH U CIIOCO0BI ee 3aanust. CBOUCTBA YHCIIOBBIX [LK-2.1 TIK-2.2
@opmynel W TPaBUIA | nocnegoBatenbHOCTeR. OnpeeneHne npejera nocie10BaTe bHOCTH. BruCIeH e NPE/IesioB
III/I(b(bepeHHI/IPOBaHI/Iﬂ HOCJICIOBATENLHOCTEH. Hpeﬂen (byHKuI/H/I Ha OECKOHEYHOCTH. Hpeﬂen (byHKnm/I B TOYKE. 2
[pupamenne aprymenta. [lpupamenne ¢yHkmun. 3ajgadyd, TPUBOASIIME K IMOHSTHIO
npou3BoJHOM. OnpesiesieHne NPOu3BOIHON. ANTOPUTM
OTBICKAHMS IIPOU3BOHON
KombunupoBanHoe 3ansTHe
Tema 6.2 Conepxanue yyeOHOro Matepuaia
[TpousBoaubie cymmel, | Gopmynsl auddepenuupoanus. [Ipasuna auddepeniupoBanus 6
pasHOCTH npou3BeJeHNs, | KoMOuHMpPOBaHHOE 3aHsATHE
9acTHOTO
Tewma 6.3 Copneprkanne yyeOHOro Matepuana
[IpounsBoaHbIe Onpenenenne cnoxnoil ¢yHkuuu. IIponsBonHas TpUroHOMETpUUECKHX (DYHKIHUM.
TPUTOHOMETPUYECKUX [Tpowm3BoHAS CIOXHOH HYHKIHH
¢Qynxuui.  TIpoussognas | KoMOMHUpOBAHHOE 3aHSATHE 6
CJIOKHOM (yHKIMH
Tema 6.4 Conepxxanue yyeOHOro Matepuaia
Tlonstie 0 HENPEPLIBHOCTH | Tlopgrye HempepbiBHOH (yHKUAM. CBOMCTBA HENpepbBHOH (yHKIMH. CBA3b MeiIy
I ravus Meron HETIPEPHIBHOCTRIO W JH(PEPEHIUPYEMOCTEI0 (YHKIMKH B TOYKE. AJITOPHTM peEIIEHHs 2
MHTCPBAJIOB HEPABEHCTB METOJIOM HHTEPBATIOB
KombunnpoBanHoe 3aHsTHE
Tema 6.5 Copnepxanne yueOHOro Marepuana
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['eomerpryeckuit u | [eomeTpuueckuii ~ CMBICTT TPOM3BOMHOW  (YHKIMM — YIJIOBOM  KO3(UIMEHT

buznueckuii CMBICNT | KacaTenbHOW K rpaduky QyHKuMM B TOUke. YpaBHEHHE KacaTelbHOW K rpaguky

IIPOU3BOJHON (yHKUMK. AJTOPUTM COCTABIICHHS YpaBHEHHs KacaTenbHOH K rpaduky dyukumn y=f(X)
KombunupoBanHoe 3ansTHE

Tema 6.6 Conepxanue yueOHOTO MaTepHaia

Ousnyeckuit CMBICT | Du3nyeckuil (MEXaHUYECKHI) CMBICI IPOU3BOHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT

IPOU3BOTHOM B | Bpemenu t: v = S'(t)

npohecCHOHANBHBIX 3aa9ax

HpaKTI/I‘ICCKoe 3aHATHC

Tema 6.7 Coneprkanne yyeOHOro Matepuana

MonoTorHocTs  QyHKUMH. | Bospacranue u yObiBaHME (YHKIMH, COOTBETCTBUE BO3PACTAHMS U yOBIBAHUA (DYHKIIMM 3HAKY

Touku sxcTpemyma npou3BoHOMH. [loHATHE MPOM3BOAHON BBICIIErO MOPSAAKA, COOTBETCTBHE 3HAKa BTOPOH
NPOU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajayd Ha MaKCHMyM H
MUHEMYM. [IOHSATHE acHMITOTBI, CMOCOOBI WX OMpeAeTeHHs . AJNTOPHTM HCCIETOBAHUS
(GYHKIMU U IOCTPOEHHUs ee rpaduKa ¢ MOMOLIbIO IPOU3BOIAHOM.
JpoOHo-nuHeNHas QyHKIHA
KombunupoBanHoe 3ansTHe

Tema 6.8 Conepxanue y4eOHOro MaTepuaia

HUccnenoBanue QyHKIMHA 1
TIOCTPOSHHUE TPadUKOB

UccnenoBanne QyHKIMM HA MOHOTOHHOCTb M TIOCTPOEHHE TPa(UKOB.

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 6.9 HawuOompmee wu

Copneprkanne yyeOHOro Matepuana

HavMeEHbIIIee 3HaueHus | HaxoxmeHne HanmOOMbIIEr0 M HAUMEHBINETO 3HAYCHWH (YHKIHMH, MOCTpOSHHE

byHKIIIN rpaMkoB MHOTOWICHOB C MCTIOJB30BAHMEM allapaTa MaTeMaTHYECKOTO aHAH3a
KomOunupoBanHoOe 3aHsTHE

Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKIATHOTO

Haxoxnenue MO/YJI1)

ONTUMAJIBHOTO PE3YIIbTATA C
MOMOIIBIO NTPOU3BOIHON B
MPaKTUYECKUX 3aJa4ax

Haumenbiuee u Haubosblee 3HaYeHHE (HYHKIHH

HpaKTI/I‘IeCKOC 3aHATHC
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Tema 6.11
Penrenue 3a1au.

Conepxanue y4eOHOTO MaTepraia

®opmynsl u npasuia qupdepenippoBanus. Mccnenopanue GyHKIUHA ¢ MOMOIIbIO

[IpousBonnas QyHKuMH, ee | npousBogHOid. Hambonbinee i HanMeHblee 3HAYCHHS (YHKIHA 2
IIpUMEHEHHE KonrponbHas padota
Paznen 7. 44 OK-01, OK-02,
MHOrOrpaHHHKH H  Tela OK-03, OK-04,
BpalleHus OK-05, OK-07
Tema 7.1 Conepranne yyeOHOro Matepuana [K-1.1 TIK-1.4
Bepmmnbl, pebpa, rpanu | Ilomstue MHOrorpadHuka. Ero smeMeHTBI: BepuidHbl, pebpa, rpaHd. JlHaroHalb. [1.K-1.5TIK-2.3
MHOI'OI'paHHHMKA Ceuenue. Boimykiibie W HEBBIYKIIbIE MHOTOIPAHHUKH

KombunupoBanHoe 3ansTHe 2
Tema 7.2 Conepxanne yueOHOTO MaTepHania
Ilpusma, ee cocrasnsiomye, | [Tonstue npusmbl. Ee ocHoBaHus 1 O0KOBbIe TpaHu. Beicota npusmsl. [Ipsmas u
CEYECHHUE. Ipsmas U | HakinoHHas npusMa. [IpaBunbHas mpusma. Ee cedenue
IIpaBUIbHAA IPU3MBI KomOunnpoBanHOe 3aHsTHE 2
Tema 7.3 Conepxanue yyeOHOro Matepuaia
Haparenenumne, Ky0. | [Tapaenenunes, cBOWCTBA MPAMOYTONBHOrO Mapaiienenunena, kyo. Ceuenne kyoa,
Ceuenue Ky0a, | mapasuenenurena
napajuienenunena KomOuHupoBanHoe 3aHsTHE 2
Tema 7.4 Conepxanue yyeOHOro Matepuaia
Hupamma, €¢ | [Iupamuna u ee anemenTsl. CeueHue nupamupl. [IpaBunpHas nupamuaa. Y ceueHHas
COCTABIIAIOIINE, CEYCHHME. | TpaMuIa
TpasumbHas TMPaMA/Id. | KoMOUHMPOBAHHOE 3aHATHE 2
YceuenHas nupamua
Tema 7.5 Conepxxanue yyeOHOro Matepuaia
BokoBas u nojHas | [lnomaas 60KoBOM M MOMHOM MOBEPXHOCTH MPHU3MBI, MHPAMHIbI
TIOBEPXHOCTh pHU3MBI, | KoMOMHHUPOBAHHOE 3aHATHE 2
IUPaMUIbI
Tema 7.6 Coneprkanne yueOHOTO Matepuana

CuMmeTpust  OTHOCHMTENBHO TOUKH, MpsAMOM, mockoctdH. Cummerpus B KyoOe,

2

napasieenumnese, npu3Me, nupamuze
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Cummetpus B kybe, | KoMOMHMpOBaHHOE 3aHATHE

napajulelenunese, npu3Me,

nUpaMue

Tema 7.7 IIpodecconaibHO-0PHEHTHPOBAHHOE cogep:xkanue  (colep:kaHue  NPHKJIATHOTO
[lpumepsl  cuMMeTpuil B | MOIYJIS)

npodeccuun

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKoe 3aHATHC

Tema 7.8 Conepxanune yueOHOTO MaTepHania

[IpaBunbHbIe [ToHsTHE MPAaBUILHOTO MHOTOTpaHHNKA. CBOICTBA TIPABHIIBHBIX MHOTOTPAHHUKOB

MHOTOT PaHHUKH, ux | [IpakTiaeckoe 3aHATHE

CBOMCTBA

Tema 7.9 Copnepranne yyeOHOro Matepuana

Hununp, ero | Hununap u ero snemenTsl. CeueHue MIMHApA (TapaiebHOe OCHOBAHUIO U OCH).
COCTaBJISIOIIIHE. Ceuenne | PasBeprka muiamHmpa

OUIHAPA KomOuHupoBanHoe 3aHsTHE

Tema 7.10 ITpodeccuonaabHO-0pueHTHPOBAHHOE cofep:kaHue  (coaep:KaHHe  MPUKIATHOTO
Konyc, ero cocrasistomue. MOJY.J151)

Ceuenne KOHyCa

Konyc u ero anementsl. CeueHne KoHyca (apaieabHOe OCHOBAHUIO U ITPOXO/IIEE
yepe3 BEpIIMHY), KOHMYECKUe ceueHus. Pa3BepTka KoHyca

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 7.11 Conepxanue yyeOHOro Matepuaia

Yceuennsiii konyc. Ceuenne Yceuennslil koHyc. Ero obpasyromas u Bbicota. CeueHrne yCeYeHHOro KOHyca
YCEUEHHOT0 KOHYyca KomOunupoBanHoe 3ansTHE

Tema 7.12 Copnepxanne yueOHOro Marepuana

[Ilap u cepa, ux ceueHus

[Hap u chepa. Bzanmuoe pacmonoxkenne cdheps u miockoctu. Ceuenne mapa, cheps

KombunnpoBanHoe 3aHsTHE

Tema 7.13

IlonsTne 00 oOBeMe Tena.
OrtHoleHne 00HeMOB
TOXO0HBIX TEJ

Coneprkanue yueOHOro MaTepuana

[Tonstue 06 obbeme Tema. OObeM Kyba M MPAMOYTOMBHOTO Mapamienenunena. O0beMIpH3MbI 1

muuHApa. OTHOIEHHE 00beMOB MOI0OHBIX Tel. ['eOMeTpruUeCK A CMBICIT
OmpeenuTens 3-To MopsaKa
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KombunupoBanHoe 3aHsTHE

Tema 7.14 Conepxanue yueOHOTO MaTepHaia
Obbembr M UMM Ofbemer mapamusst 1 KoHyca. O6bem mapa. Tlnomam nosepxHocTeii Ten 2
TIOBEPXHOCTEH TeN
KomOunupoBanHoe 3ansTHE
Tema 7.15 Conepxanue yueOHOTO Matepuania
KomOunaruu KomOuHaIi reoMeTpueckux Ten
MHOTOTPaHHUKOB ¥ T€N | [IpakTHdecKkoe 3aHATHE 4
BpallleHus
Tema 7.16 Copnepranne yyeOHOr0 Matepuana
I'eomerprueckue Hcmnonb3oBanne KOMOMHAIMNA MHOTOIPAaHHHMKOB M TeJ BpALICHHUS B MPAKTUKO-
KOMOMHAIUK Ha IIPaKTHKe OPHEHTHPOBAHHBIX 33/1a4aX
[IpakTuyeckoe 3aHATHE 4
Tema 7.17 Conepxanne yueOHOTO MaTepHania
Pemenue 3a1a4. | OObeMbl U TIOM[A/H MOBEPXHOCTH MHOTOTPAHHUKOB U TeJ BpAIEHUs
Mruororpannukn ¥ Tena | KontponbHas paGoTta 2
BpaLIeHUs
Pasaen 8. 14 OK-01, OK-02,
IlepBooOpasnas pyHKkumm,ee OK-03, OK-04,
NpHMeHeHHe OK-05, OK-07
Tema 8.1 Conepxanne yueOHOTO MaTepHania [K-1.4 TIK-1.7
IlepBooOpasHas ~ (yHKIWMH. | 3ajaua O BOCCTAHOBICHMM 3aKOHA JBWXKEHWS 10 W3BECTHOH CKopocTd. [loHsTHE I1.K-2.1 TIK-2.2
IIpaBuna HaXOX/AEHUS | uHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTETpana M MepBoOOpasHOM s (GYHKIMH
MepBOOOPasHBIX y=f(X). Pemienue 3amay Ha CBA3b MEPBOOOPA3HON M €¢ MPOM3BOAHON, BBIYHCIICHUE
nepBooOpa3Hoit s faHHOM QyHkimu. Tabmuna hopmyn ais 9

HaXOKJeHUs IepBo0oOpa3HbIX. M3yuenue npaBuia BbIYUCICHHS TEpBOOOPa3HOM

KombunnpoBanHoe 3aHsTHE
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Tema 8.2
[Tnomans KPUBOJIMHEHHON
Tpamnenuu. dopmyna

Herorona — Jleiioanna

Conepxanue y4eOHOTO MaTepraia

3a1aun, NPUBOJIAIIKUE K TIOHATUIO OMPEAETICHHOr0 HHTErpajia — O BBIYUCICHUH TLIOIAAN
KPUBOJMHEWHOH Tpameuuu, o nepeMerieHuu Touku. [lonstue onpenenéHHoro HHTerpana.
[eometprueckuii ¥ (U3MIECKUIA CMBICI OrpeneneHHoro naterpana. ®opmyna HeroToHa—

JleitOnuna 2
Kom0OunupoBanHoe 3aHsTHE
Tema 8.3 Coneprkanne yaeOHOr0 Matepuaa
Heonpenenennpiit U | [lonaTue HeompeneneHHOro MHTErpaia
ONPE/ICTICHHBII HHTETPAIBI KomMOuunpoBanHoe 3aHATHE 2
Tema 8.4 Conepxanre yueOHOTO MaTepuana
[TonsiTre 00 onpeneneHHOM ['eomeTpuYeCKUil CMBICI ONPEEIEHHOIO HHTErpala
UHTETpajle Kak Iuomand | KomOMHUpPOBaHHOE 3aHATUE 2
KPHBOJIMHEHHOM Tpaneuuu
Tema 8.5 IIpodeccuonanbHo-opueHTHPOBAHHOE cofiepkanue  (comep:kaHHe  NPHKIALHOIO
OnpezieneHHbIN HHTETPA B MOJYJIs1)
KA3HU ['eomerprdeckuii cmpich ompeeneHHoro unterpaia. Gopmyna Heiotona - JleiOnuna.
Peenye 3a/1au Ha pUMEHEHNE HHTETpaa JUls BbIYUCICHHUS ((U3MIECKHX BETMYHH U
IJI0IIAAe 4
[IpakTuyeckoe 3aHATHE
Tewma 8.6 Coneprkanue yueOHOr0 Matepuana
Pemenne 3amad. | [lepBoobOpasnas GpyHkimu. [IpaBuna HaxoxaeHus nepBoodpasHeiX. Ee npumenenue
[TepBooOpazHas ¢yHKIMH, ee OK-01, OK-02, 2
TIPUMEHEHHE OK-03, OK-04,0K-05, OK-07
[K-1.1 TIK-1.7
[1.K-2.1 TIK-2.2
Paszaen 9. 17
Crenenu u KOPHH. OK-01, OK-02, OK-
Crenennas pynkuus 03, OK-04, OK-05,
Tema 9.1 Coneprkanue yueOHOr0 MaTepuana OK-07
Crenennas ¢QyHkims, ee [1.K-2.1TIK-2.2

CBOICTBA

o o - Nn
ITonsarue KOpHA N-OM CTEICHU M3 ACHMCTBUTEIBHOTO YMCIA. (DyHKHI/II/I y = \/X HXx




cBoiicTBa 1 rpa¢uku. CBoiicTBa KOpHS N-0if CTENEHH

KombunupoBanHoe 3austie

Tema 9.2 IIpeoGpazoBanue
BBIPAKCHUM C KOPHAMHU N-

Coneprkanue yueOHOr0 MaTepuana

O CTENeHH 4
[IpeoOpazoBaHue UPPALMOHATBHBIX BHIPAKEHHH
KombunupoBanHoe 3ansTHe
Tema 9.3 Copnepanne yyeOHOro Matepuana
CpoiicTBa  cTemneHH [TonsTHe cTeneHu ¢ M0ObIM paliOHAIbHBIM T0Ka3aTesneM. CTeneHHsle (pyHKINH, X
c CBOJCTBA 1 Tpauku
panOHAIbHBIM KomOunnpoBanHOE 3aHsTHE 2
u
JNENCTBUTEIILHBIM
MIOKa3aTeIsIMU
Tema 9.4 Conepxanue yyeOHOro Matepuaia
Pemenne uppanuoHanbHeX | PaBHOCHIIBHOCTD MPPAIMOHATBHBIX YPABHEHHH U HEPABEHCTB. METO/IbI MX PEIICHHS.
ypaBHEHUI 1 HEPAaBEHCTB Pemenne MppanvoHaNbHBIX YPaBHEHUI U HEPABEHCTB
KombunupoBanHoe 3aHsTHE 6
Tema 9.5 Conepxanne yueOHOTO MaTepHania
Crenenn u Omnpenenenue creneHHoi GpyHkmu. Mcnonb3oBanue ee CBOICTB MU pelieCHUNYpPaBHEHUN U
KOpHHU. HEPaBEHCTB 1
CrenenHas QyHKIms KonrponbHas padota
Pasnea 10. IToka3aTennnas 17 OK-01, OK-02,
QyHKmus OK-03, OK-04,
Tema 10.1 Conepxanne yuebHOro Marepuana - OK-05, OK-07




[TokazarenpHas hyHKIWA,Ee

CreneHp ¢ MPOM3BOJBHBIM JCHCTBUTENILHBIM MOKa3aTesieM. OnpeeneHne noka3aTeabHON

CBOIMCTBA (yHkIuu, ee cBoiicTBa M rpauk. 3HAKOMCTBO C NPUMEHEHHEM MOKa3aTeNbHOM (YHKIUH. [LK-2.1 TIK-2.2
Penrenye moka3aTenbHBIX YpaBHEHHH (DYHKIHOHAIBHO-
rpaduIecKuM METOI0M 4
KombunupoBanHoe 3ansTHe
Tema 10.2 Conepxanue yueOHOTO Matepuania
Pemenue  mokasarenbHbIX | PemreHue moka3atelbHBIX ypaBHEHHI METOJIOM YPAaBHUBAHHUS TTOKA3aTeNeH, METOIOM
YPaBHEHUH 1 HEPAaBEHCTB BBEJICHUS HOBOHM MEpEMEHHOMH, (GyHKIMOHATbHO-Tpadudeckum MeTooM. Pemenue
[I0Ka3aTeIbHbIX HEPABEHCTB 8
IIpaxkTnueckoe 3ansTHE
Tema 10.3 Coneprkanne yaeOHOTO Marepuana
Pemenue cucreM Moka3aTeNbHBIX YPaBHEHUI
Cuctempl  nokasatenbHbIX | KoMOuHMpOBaHHOE 3aHsATHE 4
YpaBHEHUU
Tema 10.4 Conepxanune yueOHOTO MaTepHania
Pemenue 3anau. Pemenne moxa3aTenbHBIX YpaBHEHHH METOJOM YPAaBHMBAHMS MOKa3aTeNed U METOO0M
[TokazatenbHas QyHKIMSA BBEJICHHS HOBOM NEPEMEHHOU. PelieHne noka3aTelbHbIX HEPABEHCTB
Kontponbnas pabora L
Pazgen 11. Jlorapudgmsl. 29
Jlorapupmuyeckas
(pyHkuus
Tema 11.1 Conepxanne yueOHOTO MaTepHania
Jlorapugm uucina. Jlorapugwm dncna. JlecATHUHbI 1 HAaTypanbHBIN JOrapu(Mmsl, YUCIIO €
JlecaTraHbIi 1 | KoMOMHHpPOBAHHOE 3aHSTHE
HaTypalbHbIl  JIOrapu(Mbl, 4
YHCIIO €
Tema 11.2 Conepxanue yueOHOTO MaTepHania
CaoiicTBa norapumos. CoiicTBa norapudmoB. Omepaiust JorapuMUPOBAHHSA.
Onepanus KoMOMHHMPOBAHHOE 3aHATHE 6 OK-01, OK-02,
Jorapu(@MUpoOBaHUs OK-03, OK-04,
Tema 11.3 Conepanue yueOGHOTO MaTeprana OK-05, OK-06




Jlorapudmudeckas Jlorapugmmdeckas QyHKIHUA U ee CBOKHCTBA [1.K-2.1 TIK-2.2
(yHKIMS, ee CBOHCTBA KomOuHupoBaHHOE 3aHsTHE 4
Tema 11.4 Conepanne yyeOHOro Matepuana
Pemenue [oustue norapupmmyeckoro ypapHeHus. Omeparys MOTEHIMPOBAHHS. TP OCHOBHBIX METOZA
TIorapHOMHIECKHX pellenus  JIorapu(MUUECKMX  ypaBHEHMH:  (YHKUMOHANLHO-TPaQUUECKHi,  METO.
YPaBHEHHUH 1 HEPABEHCTB IIOTEHIMPOBAHHS, METO]I BBEIECHHUS HOBOM IepeMeHHOM. Jlorapupmuyeckue 8
HEpaBEHCTBA
KomOunupoBanHoe 3ansTHE
Tema 11.5 Coneprkanne yyeOHOro Matepuana
Cucrembl 10rapupMUUECKUX | AITOPUTM pPELICHHS CHCTEMBbI ypaBHEHMH. PaBHOCHJIBHOCTB  JIOTapU(MHUYECKUX
ypaBHEHUN ypaBHEHHI1 K HEPABEHCTB
KombunupoBanHoe 3aHsTHE 2
Tema 11.6 IIpodrecconanbHO-OpHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NMPHKJIATHOTO
Jlorapudmbl B pupoae U | MOTYJIs)
TEXHHUKE [Ipumenenue norapudma. Jlorapudmudeckas crnupans B mpupoge. Ee Matematuyeckue
CBOMCTBA 4
[IpakTHyeckoe 3aHATHE
Tema 11.7 Conepxanue yyeOHOro Matepuaia
Pemenue 3anau. Jlorapudmuueckas ¢pynkius. Permenne mpocTeiumx JorapupMU4ecKux ypaBHEHHI
Jlorapudmel. KonTtponbHas pabota 1
Jlorapupmuueckas
byHKIUSA
Paznen 12. 10
MHozkecTBa.JJ1eMEHTHI
Teopuu rpagos
Tema 12.1 Copnepxanne yueOHOro Marepuana
MHoxecta Ilonarue mMuoxectsa. [logmuokecTBO. Onepanyy ¢ MHOXKECTBAMU
KombunupoBanHoe 3ansTHE 2
Tema 12.2 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cofep:kaHue  (CofepKaHHe  NPHKJIATHOTO
Onepanun ¢ MHOKECTBAMH MOJYJI1)

Omnepanun ¢ MHOXKeCTBaMU. PereHne mpuKIagHbIX 3a1a4




[IpakTiueckoe 3aHATHE 2
Tema 12.3 Conepxanue yueOHOTO Matepuania
I'padst [oustue rpada. Cesa3ublii rpad, aepeBo, UK rpad) Ha MIOCKOCTH

[IpakTnyeckas pabora 4
Tema 12.4 Conepxanue yueOHOTO Matepuania
Pemenue 3ama4. | Omepauuu ¢ MHOXkecTBaMH. OmnKcaHUe PeanbHbIX CUTYAILH ¢ MOMOIIbIO MHOMKECTB.
Muoxectsa, I'padpr u ux | Ilpumenenne rpaoB K pemieHnIo 3a1a4
IIPUMEHCHUE KonTtponbhas pabora 2
Pazmen  13. DuemeHtsl 25 OK-01, OK-02,
KOMOHMHATOPHKH, OK-03, OK-04,
CTATHCTHKH W TeOpHH OK-05, OK-07
BePOATHOCTEI

I1.K-2.1 TIK-2.2

Tema 13.1 Conepxanne yueOHOTO MaTepHania
OcCHOBHbIE NOHSTHUS [lepecTaHOBKY, pa3MELIEHHS, COUETAHHUS.
KOMOMHAaTOPUKHU 4

KomOunupoBanHoe 3aHsTHE.
Tewma 13.2 Copneprkanne yyeOHOrO Matepuana
CoOpITHE, BEPOSTHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOATHOCTH CYMMBI COOBITHIA.
cobpiTus.  CrnoxkeHue W | VciioBHas BEPOSTHOCT. 3aBUCHMbIE M HE3ABUCHMBIE COOBITHA. T€OPEMBI O BEPOSTHOCTH
YMHOXEHHE BEPOSATHOCTEN TIPOM3BEICHHS COOBITHIA. 4

KomOunupoBanHoe 3aHsTHE
Tema 13.3 IIpogeccnonaibHO-0pHEHTHPOBAHHOE cojepkaHue  (CofepKaHHe  NPHKJIATHOTO
BepostHOCTS B MOyJIsl)
npodeccUOHATbHBIX OtHOCHTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE
3aa4ax ompezenenue BepoATHOCTU. OlEHKa BEpPOSATHOCTH COOBITHSA

[IpakTuyeckoe 3aHATHE 4
Tema 13.4 Cozepxanne yueOHOTO MatepHania
JuckpeTHas ciydaiiHas | Bumpl ciydaitHbex BemuuH. OnpeneneHne TMCKPETHON CITyq9aifHOW BETMYMHBL 3aKOH
BCIIMYMHA,  3aKOH  €C | paclpeieseHus NUCKPETHOM CIIy4ailHOW BEIMYMHBEL. Ee 4MCIIOBbIE XapaKTEepUCTHKH




pacrpeeneHus KomOunupoBanHoe 3ansTHE 4
Tema 13.5 Conepxanue yueOHOTO Matepuania
3a/aum MaTeMaTHYeCKoi Bapuanmonneii  paa.  Ilomuron wacror wu rucrorpamma.  Cratuctuueckue
CTaTUCTUKH XapaKTEPUCTHKU psa HAOMIOAEMBIX JJaHHBIX

KomOunupoBanHoe 3ansTHE 4
Tema 13.6 IIpodecconanbHO-0pHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NMPHKJIATHOTO
CoctaBienne  TabuuIl MOAY.J1s1)

mnuarpamMM | [lepBuynas o0paOOTKa CTaTUCTHYECKHUX JaHHBIX. ['paduyeckoe ux mpencTaBieHue.

Ha MPAKTHKE HaxoxieHue cpeiHuX XapaKTepUCTHK, HAOMOIaeMbIX TaHHBIX 4

[IpakTuyeckoe 3aHATHE
Tewma 13.7 Copnepranne yyeOHOr0 Matepuana
Pemenne 3anad. OnemenTsl | DnemenTbl koMOuHaTOprKkd. CoObITHE, BEPOATHOCTh COOBITHS. CII0XKEHHE U YMHOXKEHHE
KOMOMHATOPHKH, BEPOATHOCTEN
CTAaTUCTHKH U Kontponbnas pabora 1

TEOpUH

BEPOATHOCTEMN
Paznen 14. YpaBHenus u 28 OK-01, OK-02,
HepaBeHCTBA OK-03, OK-04,
Tema 14.1 CopepskaHue yuebHOTO MaTepuana OK-05, OK-07
PaBHOCHIBHOCH PaBHocumbHOCTH ~ ypaBHeHMH W HepaBeHCTB. OmpeneneHus. OCHOBHbIE — TEOPEMbI [K-1.1 TIK-1.7
YPaBHEHHI W HEPABEHCTB. | PaBHOCHIIBHBIX TEPEXO/aX B YpaBHEHHSAX W HepaBeHCTBaXx. OOmME METOABI pElIeHHS [LK-2.1 TIK-2.2
OO11re MeTo/Ibl pereHns ypaBHEHHMH: Tepexoj OT paBeHCTBa (PYHKIMI K paBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX 4

(yHKIMH, METO/T pa3oKeHHU Ha MHOXKHUTENHU, METO/l BBEJICHUSI HOBOM

nepeMeHHoH, (QyHKIMOHATbHO-TpaduIecKuii MeTox

KomOunupoBanHoe 3aHsTHE
Tema 14.2 Conepxanue yueOHOTO MaTepHania
I'padpuuecknii MeTOJZl | O0mMe MeTo[bl pEIIeHHs] HEpPaBEHCTB: IMEpexXoj] OT CpaBHEHUA 3HaueHWil (QyHKIUH K
penieHus YPaBHCHHUH, | CpaBHCHHIO 3HAYEHHH apryMEHTOB JUIi MOHOTOHHBIX ~(DYHKIIMil, METOJ HHTEpBAIIOB,
HEPABCHCTB (yHKIMOHANBHO-Tpaduueckuit MeToa. I'padudeckuii MeTO/ peleHus ypaBHeHUH 1 4

HEPaBEHCTB




KombunupoBanHoe 3aHsTHE

Tema 14.3
VpaBHEHHS W HEPaBEHCTBAC
MOJTyJIEM

Conepxanue yueOHOTO Matepuania

Onpenenenue Mogmyns. Packpsitue Moayns mo onpepenenuto. [Ipocrteiimme ypaBHEHUS U
HEpaBeHCTBA ¢ MopyJeM. [IpuMeHeHHe pPaBHOCWIBHBIX IEPEXOJ0B B OINpPEACHEHHBIX THIAX

ypaBHEHHUI 1 HEPABEHCTB C MOTYJIEM 4
KomOunupoBanHoe 3ansTHE
Tema 14.4 Conepxanue yueOHOTO MaTepHaia
YpaBHeHus W HEPaBEHCTBAC | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiniie ypaBHEHHs U HEPaBEHCTBA C MAPaMETPOM
napaMeTpamu KombunupoBanHoe 3aHsTHE 6
Tema 14.5 IIpodecconanbHO-0pHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NMPHKJIATHOTO
MO/YJI1)
Pemenue TekcToBBIX 3aa4 MPO(ECCHOHATBHOTO COAEPKAHUS
CocraBienue u [IpakTHyeckue 3aHATHSA 8
pelenue
npodeccuoHaTbHBIX
3a1a4y
C IOMOIIBI0 YPABHEHHUH
Tema 14.6 Conep:xanue yyeOHOro Matepuana
Pemenue 3anau. v
VpaHenmsn OOmme MeTosbI peneHnst YypaBHEHNH. YpaBHEHNS M HEPABEHCTBA C MOIYJIEM M CIIapaMeTpaMu
HEpaBEHCTBA 2
[IpakTuyeckoe 3aHATHE
Ipomexyrounas arrecranus (JK3ameH) 6
Bcero: | 320




3.YcioBus peanm3anuu NporpaMmbl 001eo0pa3oBaTebHON THCHUILTHHBI

3.1. Jlasm peaam3anmuM NPOrpaMMbl JUCHMIUIMHBI JIOJUKHBI OBITH NPEIYCMOTPEHbI
CJIeIyI0IIHe CTIeNUATbHbIE TOMEIIeHHsT:

Peanmuzanus  mporpaMMbl  AMCHUIUIMHBL  TpeOyeT Hamugwsi ydeOHOro KabuHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOro kabOuHETa:

- TI0CA/I0YHBIE MECTa TI0 KOJIMYECTBY O0YYArONIMXCS;

- pabouee MecTo MPenoIaBaTens;

- KOMIUIEKT Y4eOHO-HArMAIHBIX TOCOOHIT;

- KOMIUTEKT dJICKTPOHHBIX BHAEOMATEPUAIIOB;

- 3QJIaHKA IS KOHTPONBHBIX padoT;

- Ipo(heCCHOHATEHO OPHEHTHPOBAHHBIC 3a/IaHMS;

- MaTepHaibl HK3aMeHa.

- Texauueckue cpenctBa 00yUCHHS:
- TIEPCOHANBHBIN KOMITBIOTEP C JMIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHHEM;
- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecreyeHne 00ydeHus

1. Jns peamusanud OporpaMMmbl  OMONMOTEYHBIH  (OHJ  00pa3oBaTEIbHOM
OpraHW3allii  JOJKEH WMETh IMEYaTHble W/WIM 3JEKTPOHHBIE 00pa3oBaTeNbHbIE |
MHPOPMAIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbIE JUIS UCTIONb30BAHUSA B 00pa30BaTelbHOM Mpolecce,
HE CTaplIe MATU JIET ¢ MOMEHTA M3/[aHus.

2. PexoMmeHayeMmble I€UaTHBIE M3JaHMSA 1O pPEATM3AlUM  00IIe00pa30BaTeIbHOM
JUCIUTUTAHBI TIPEJICTABIICHBI B METOJIMUECKUX PEKOMEHIANHSX TI0 OpPraHU3aI[ui 00yUIEHUSI.



JIUTEPATYPA
Jna cmyoenmoes

Mep3msik A.I'.  « Anrebpa u Hayana MaTeMaTHYECKOTO aHam3a » -- 10 KL
mw3n.—M. : TIpocemienue 2022 T.

Mepzmsik A.I'.  « Anrebpa ¥ Hadaia MaTeMaTUYeCKoro aHajausa » -- 11 k1.
m3n—M. : IIpocsemenue 2022

Mepzmsik A.I'.  «'eometrpust » -- 10 k1. uzn—M. : Tpocsenienue 2022
Mepsnsak A.I'. «I'eomerpus » -- 11 k1. uzn—M. : TIpocsemenue 2022

B npouiecce ocBoeHus porpamMMebl yueOHON JUCHUITIMHBI «MaTteMartyka » CTyJJeHTbl UMEIOT
BO3MOXHOCTb JIOCTYIA K JIEKTPOHHBIM y4€OHBIM MaTepuajiaM I10 MaTeMaTuKe,
MMEIoIIHECs B CBOOOIHOM JIOCTyIIE B cucteme MHTepHer

Jlna npenooasameneit

[IpumepHas ocHOBHasi 0Opa3oBaTeIbHAas MpOorpaMma CpeHero ooiero 0opa3oBanus,
o100peHHas pelieHueM GeepalbHOro  y4eOHO-METOUYECKOT0 OOBEIUHEHHS TI0
obmemy o6pazoBanuto(rnpoTokod Ne 14 ot 10 Hosi6pst 2022 1. ).

Atanacsn JI.C., byryzoB B.®., Kagomuer C.b. u ap. I'eomerpus (6a3oBblii U
npodunbHbIi ypoBHHU). 10-11. — M.: 2012

Amumos III.A. « Anrebpa n Hadana MareMaTudeckoro anaiamsza » -- 10--11 k.
M.: 2015T.

bammvakos M.U. Marematuka. Knura pmma npenopasarens. Mertoaudeckoe
nocobue. —M.:2013

bammakor M.U. II1.U. [lpiranoB. Meroanyeckoe mocooue st mnoarotoBku k EI'D.
—M.: 2014

Komarnn FO.M., TkaueBa M.B, ®@enepoa H.E. u np. nox pen. Kuwxuenko A.b.
AnreOpa u Hauana MaTeMaTUYECKOro aHainu3a (0a30BbIi U MPopUILHBIA ypoBHH). 10 KII.
—M.: 2011

I'yceB B.A.,I'puropseB C.I'., UBonruna C.B. .- Maremaruka:anreOpa u Hadana
MaTeMaTU4eCcKoro aHaiausa; reometp M.: 2020 T'.

Humepnuem-pecypcot

1.2OnexTpoHHBIE pecypcy nudpoBoii oopazoBatenbHoi cpenbl CITO
«PROFobpazoBanue» https://profspo.ru/

2.http://fcior.edu.ru - uapOpMaIIMOHHBIE, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTCPHAJIBL.



https://profspo.ru/
http://fcior.edu.ru/

3.www.school-collection.edu.ru —  Emmnas  xomnexipm  [{udpoBbix

00pazoBaTeIbHbIX PECYPCO
4.Y4eOH0-nH(POPMAITMOHHBIC KOMIUICKTHI 110 MATEMATUKE ISl CPETHUX IIIKOJT:

http:mschol.kubsu.ru/uik/index.htm

5.CaiiT-cripaBoYHMK MpaBuil, (GOPMYI U TEOPEM 10 MaTeMaTHKE 3a 9-bIil Kiacc:

http:mathematic.narod.ru/

6.Ctpana Maremartuka:http://www.bimath.net/

7.Mup I'eomerpun:http://geometr.info/



http://www.school-collection.edu.ru/

4. KoHTpoJIb H 0LIEHKA Pe3yJbTATOB 0CBOEHHS 00111€00Pa30BaTeIbHON JUCHUTLTHHBI

Kontponb u OCBOGHHS  00111e00pa30BATENbHON  TUCIIUILTAHBI
PacKpHIBAIOTCS Yepe3 AUCLUILTMHAPHBIC PEe3yJIbTaThl, HAMPABICHHbIE HA (POPMHUPOBAHUEOOIIUX U

PO eCCHOHANBHBIX KOMIIETEHIM 110 Pa3fieNiaM U TeEMaM CoJIepkaHns yueOHOro MaTepuarna.

OIICHKAa pPC3YyJIbTATOB

Ob6mas/npodeccuonaabHast Paznen/Tema Tun ouenouHbIX
KOMIeTeH I HsI MeponpusTHS
OK 01. Beibupats crioco0br P1,Temall, 12 1.31-0/c° 14,1516 TectupoBanue
pelLeHHs 33134 P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YCTHBI 0Ipoc
1po(ecCHOHATEHOM P3, Temrr 3.1, 3.2, 3.3 IT-o/c, 3.4 Maremarudeckuii
eATENBHOCTH P4, Temn 4.1,4.2,43,44,45, 46,47 MKTAHT
[l-o/c, 4.8,4.9,4.10, 4.11
MPUMEHUTEIIBHO P5, Temsi 5.1, 5.2 WupuBuyanbHas
K Pa3IMYHbIM KOHTEKCTaM P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSITeIIbHAS
l-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabora
P7, Temwr 7.1,7.2,7.3,74,75,76, 7.7 IIpencrasnenne
[1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pe3yJIbTaTOB
7.13,7.14,7.15, 7.16, 7.17 TNPaKTHYECKUX paboT
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonrponbHas pabora
P9, Temsr 9.1, 9.2, 9.3, 9.4,95 Brimonuenue
P 10, Temsr 101, 102, 103, 10.4 HK3aMEHAIlMOHHEBIX
P 11, Temsr 11.1, 11.2, 11.3 [I-o/c, 3amanmit
114,115, 11.6 T-o/c, 11.7
P12, Temn 12.1,12.2,12.3,12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
[I-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
[I-o/c, 14.6
OK 02. Hcnons3oBaTh P1,Temall 1.2,1.311-0/c, 14,1516 TectupoBanue
COBPEMEHHBIE CPEICTBA MOUCKA, P2, Temp12.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHBIN Opoc
aHaM3a i KHTEPIPETALMN P3, Temt 3.1,3.2,3.3IT-0/c, 34 MaremaTnueckuii
HEODMAIHE, B P4, Temn 4.1,4.2,43,44,45,46,4.7 MKTAHT
’ [1-o/c, 4.8,4.9,4.10,4.11
MH(OPMAIHOHHEIE TEXHONIOTHH | p 5 Tewpi 5.1, 5.2 NuauBuayanbHas
JJI BBIITOJIHEHUA3Aa4 P 6, TeMbl 61, 62, 63, 64, 65, 66, 6.7 CaMOCTOATECIIbHAA
npodeccHonabHOf TI-0/c, 6.8, 6.9, 6.10 IN-0/c, 6.11 pabora
ACATCIILHOCTH P7 Temn 7.1,7.2,73,74,75,76, 7.7 IIpencrasnenue
-0/c,7.8,7.9, 7.10 [T-0/c, 7.11, 7.12, pe3yJIbTAaTOB
7.13,7.14,7.15, 7.16, 7.17 TMPAKTHYECKUX paboT
P 8, Temn 8.1, 8.2, 8.3, 8.4, 85, 8.6
P9, Temnr 9.1, 9.2, 93,9495
P 10, Temst 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TT-o0/c,
114,115, 11.6 [T-o/c, 11.7




P12, Temr1 12.1,12.2,12.3,12.4 Kontponshas padota
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135 Brimonnenue
[l-o/c, 13.6 JK3aMEHAMOHHBIX
P 14, Temn 14.1, 14.2, 14.3, 14.4, 145 3a7aHui
[-o/c, 14.6
OK 03. [Imanuposats u P1,Temall, 1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
PEaTM30BBIBATH COOCTBEHHOE P2 Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYerHsii onpoc
npo(eCCHOHANBHOE M TMYHOCTHOE g i’ ?l:eMH 5;11' ::’122’ :’;‘Z HA:OAfC’435.44 6 47 MaremaTuueckuii
, Tembr 4.1,4.2,4.3,4.4,45,46, 4.
DASBHTHE. [-o/c, 4.8, 4.9, 410, 411 AIETatT
peIPUHAMATETBCKYIO P 5, Tess 5.1, 5.2 NunuBuayanpHas
JeATENLHOCTD B CaMOCTOSITENIbHAS

npodeccHOHANBHON chepe,

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 II-o/c, 6.11

pabota IIpencrasienue

HCII0NIB30BATh 3HAHUS 10 P7 Temsi 7.1, 7.2,7.3, 74,75 76, 7.7 pe3yJIbTaToOB
(hMHAHCOBOI rPaMOTHOCTH B M-0/c,7.8,7.9, 7.10 TT-o/c, 7.11, 7.12, TMPAKTHYECKUX PaboT
Ppa3IMYHbBIX XKU3HEHHBIX 7.13,7.14,7.15,7.16, 7.17 KonTtponbHas padora
CUTYaIUIX P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue

P9, Temn 9.1, 9.2, 9.3,9.4,95 JK3aMEHAIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJIaHUN

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,

11.4,115, 11.6 TT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P13, Tems1 13.1, 13.2, 13.3, 13.4, 135

IT-o/c, 13.6

P 14, Temsi 14.1, 14.2,14.3, 14.4, 14,5

II-o/c, 14.6
OK 04. D¢ dextuBHO P1,Temall 1.2,131-0/c,14,15,156 TectupoBanue
B3aHMO/ICICTBOBATD 1 P2 Temn 2.1,2.2,2.3,2.4,2.511-0/c,2.6 Y CTHBIH ompoc
paboTaTh B KOIUIEKTHBE I P3, Temsr 3.1, 3.2, 3.3 MT-o/c, 3.4 MatemaTtudeckuit
KOMaHIe P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7 MKTAHT

II-o/c, 4.8, 4.9, 4.10, 4.11 "

P 5, Temsi 5.1, 5.2 HAMBHAYaIbHAA

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 caMocToATCIIbHAA

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota [Ipescrapiienue

P7 Tems 7.1,72,7.3,74,75,76, 7.7 pe3yJIbTaTOB

IT-0/c,7.8,7.9, 7.10 [T-0/c, 7.11, 7.12, TPAKTHYECKHX PaboT

7.13,7.14,7.15,7.16, 7.17 KonrponbHas pabota

P 8, Temr 8.1, 8.2, 8.3, 8.4, 85, 8.6 Brimonnenue

P9, Tems 9.1, 9.2,9.3,9.4,95 JK3aMEHAIHOHHEIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 3aaHuN

P11, Temrr 11.1, 11.2, 11.3 I1-0/c,

11.4,115, 11.6 TT-o/c, 11.7

P12, Tems1 12.1,12.2,12.3, 12.4

P13, Tems 13.1, 13.2, 13.3, 13.4, 135

IT-o/c, 13.6

P 14, Tems1 14.1, 14.2, 143, 14.4, 145

II-o/c, 14.6
OK 05. Ocy1mecTBisTh yCTHYIO P1,Temall 1.2,1.31-0/c,14,15, 16 TectupoBanue

U IIMCBMCHHYIO

P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3I1-0/c, 3.4

VYerHbii onpoc




KOMMYHUKAIMIO Ha
TOCYHapCTBEHHOM SA3BIKE
Poccuiickoit denepanyu ¢
YYETOM 0COOEHHOCTEN
COLMATIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P4, Temn1 4.1, 4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9, 4.10, 4.11

P 5, Temst 5.1, 5.2

P1,Temall, 1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.31-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temst 5.1, 5.2

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

P7 Temn 7.1,7.2,73,74,75,76, 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, Temr 8.1, 8.2, 8.3, 8.4, 85, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 I1-0/c,
11.4,115, 11.6 TT-o/c, 11.7

P12, Temr1 12.1, 12.2,12.3, 12.4

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

P 14, Tems1 14.1,14.2,14.3,14.4, 145
IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temrr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13,5
II-o/c, 13.6

P 14, Tems1 14.1, 14.2,14.3,14.4, 145
II-o/c, 14.6

MaremaTudeckuii
JHUKTAHT
WuauBunyanbHas
CaMOCTOSTE/IbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
TIPaKTHYECKUX padoT

KontponbHas pabora
BrinonHenue
SK3aMEHAIIMOHHBIX
3aJIaHui

OK 06. [TposBiaTh
IpaXkIaHCKO-
MATPHOTHYECKYIO TTO3UIIUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEIEHHE HA
OCHOBE TPAIUIIMOHHBIX
0011IeYeIIOBEYECKHUX
IIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHH3AIHH
MEXHAIHOHAIBHBIX 1
MEXKPEITUTHO3HBIX
OTHOIIICHHH, IPUMEHSATh
CTaHJAPThI
AHTHKOPPYIIIHOHHOTO
MOBENECHUS

P1 Temall 12 131-0/c,14,15,156
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 [T-o/c, 6.11

P7 Tems 7.1,7.2,7.3,74,75,7.6,7.7
II-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5
[I-o/c, 14.6

TectupoBanue
VYeTHbIM onpoc
Maremarnueckuit
JUKTaHT
NunuBunyanbHas
CaMOCTOATEIIbHAS
pabota
IIpencrasinenue
pe3yabTaToOB
TNPaKTHYECKUX padoT




Konrponbhas paboTa

Beinonnenue
9K3aMEHAIIMOHHBIX
3aaHui
OK 07. CozeiicTBoBaTh P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBaHue
COXPaHECHHIO OKPY KaOIIeH P2 Temp1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YCTHBII onpoc
CpelIbl, PeCypcocOEPeKEHHUIO, P3, Temsi 3.1, 3.2, 3.31-0/c, 3.4 MaremaTHueCcKuii
IPHMEESTS SHAHHS 06 P4, Temni 4.1,4.2,4.3,44,45,46,4.7 MKTAHT
[-o/c, 4.8,4.9,4.10,4.11
H3MCHCHIH KTMATa, IPUHIMIEL | b g poy 5 5 WHauBuTyanbHast
OepeKIMBOTO MPOK3BOICTRA, CaMOCTOSTENbHASI

3 hexTHBHO

JEWCTBOBATE B
4pe3BBIYANHBIX CUTYALHAX

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

P7, Teme 7.1,7.2,73,7.4,75,76,7.7
IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

pabota [IpeacraBnenue
pE3yJIbTaToB
TMPAKTHYECKUX padoT
KontposbHast pabota

P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Beimonnenue
P9, Tems 9.1, 9.2, 9.3,9.4,95 9K3aMEHAIIMOHHEIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 3aJaHUNA
P11, Temsr 11.1, 11.2, 11.3 I1-0/c,
11.4,115, 11.6 TT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Tems 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6
P 14, Tems1 14.1,14.2,14.3,14.4, 145
II-o/c, 14.6
KonTponshas pabota
Bremoaaenue
9K3aMEHAIOHHBIX
3aJlaHui
OK 07. CozelicTBOBaTh P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPaHEHHUIO OKPYIKAIOTIEH P2, Temrr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHblif ompoc
CPEIbl, PECYPCOCOEPEKEHHUIO, P3, Temsi 3.1, 3.2, 3.31-0/c, 3.4 MaremaTiuecKkuii
IPHMEHATS SHAHHA 06 P4, Temrr 4.1,4.2,4.3,44,45,46,4.7 TMKTAHT
IT-o/c, 4.8, 4.9, 4.10, 4.11
H3MEHCHIH KTMATa, IPUHIMMIIEL | p g poy 61 5 WuauBuayanbHas
OepeKITMBOTO MPOU3BOACTBA, P 6 Temsi 6.1, 6.2, 6.3, 6.4 65. 6.6, 6.7 caMocCTosITeNIbHAs paboTa
dpdexTiBHO Ml-o/c, 6.8, 6.9, 6.10 T-oc, 6.11 Ipencrasnenne
JICHCTBOBATD B P7 Tems 7.1,72,7.3, 74,75, 76, 7.7 pe3yabTaTOB
YpE3BLIYANHBIX CUTYaLUIX I1-0/¢,7.8,7.9, 7.10 [T-o/c, 7.11, 7.12, TPaKTHYECKHX paboT
7.13,7.14,7.15,7.16, 7.17 KontponbHast pabora
P 8, Temn 8.1, 8.2, 8.3, 8.4, 85, 8.6 Beinonuenue
P9, Temsr 9.1, 9.2, 9.3,9.4,95 9K3aMEHAIIMOHHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 3aJIaHui

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,




11.4,115, 11.6 TT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6

P 14, Tems1 14.1, 14.2,14.3, 14.4, 14,5
IT-o/c, 14.6

[1K 1.1-1.7 Odopmiienue u

P1, Tema 1.2 TT-o/c®, 1.4
P 3, Temur 3.1, I1I-o/c, 3.4

P7 Temn 7.2,73,74,76,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.15, 7.16.

P 8, Temnr 8.2, 8.3, 8.4, 8.5,

P9, Tems 9.5

P 10, Temsr 10.1

P11, Tems 11.31I-0/c,11.6, 11.7
P12, Tems1 12.1, 12.2,12.3,12.4
P 13, Temnr 13.3, 13.4, 135
II-o/c, 13.6

P 14, Temn 14.2,14.3,14.5

KOMIIOHOBKA TEXHUYECKOU P4, Temn1 4.1, 4.7 NunuBuayanbHas
JTOKYMEHTaIUU [-o/c, 4.9,4.11 CaMOCTOsITeNIbHAsE paboTa
P 6, Temsi 6.1 [IpencraBienue
IT-o/c, 6.10 IT-o/c, 6.11 [PE3yIIbTAaTOB
P 7, Temn 7.5,7.6,II-0/c, 7.14, 7.17 MPaKTHIECKUX paboT
P 8, Temsr 8.6
P 13, Temsr 13.1, IT-o/c, 13.6 13.7
P 14, Temn 14.1,14.5
II-o/c, 14.6
P1,Tema1.3MI-0/c®,1.4,15,1.6
IIK 2.1-2.2 TTogroroBka P2, Temnr 2.2,2.3,2.4,2.511-0/c, 2.6 NunuBunyansHas
uHTEepQeiicHOI rpaduKu P 3, Temn 3.2, 3.311-0/c,4.4,45,4.6,4.7 caMOoCTOsTENbHAs PaboTa
IT-o/c, 48 [pencrasicHme
P 6, Temsr 6.1, 6.3, 6.4, 6.5, 6.6, 6.7 [pPE3yIbTaTOB
[T-o/c, 6.8, 6.9. MPaKTHIECKUX paboT




