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1. TACIIOPT PABOYEM NPOT'PAMMBI YYEFHOI'O ITPEJIMETA
OVYIL.07 MATEMATHKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
PaGouas nporpamma yue6HOro npeamera OVYI1.07 Marematuka SBISIETCS YacThIO MPOTPAMMBI CPETHETO
(momHOTO) oOOmEro odpaszoBanus mo crenuaabHocTH CIIO 11.02.06 TexHW4Yeckas 3KCILUTyaTalHs
TPAHCIIOPTHOTO PAIMO3IEKTPOHHOTO 000pYI0BaHUs (110 BUAAM TPAHCIIOPTA).

Pabouas mporpamma OVIL.07 MaTtemaTtuka MOKET OBITh HCIOJIB30BaHA B NPOQECCHOHATBHON
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 Ipodeccusim:

19890 DnekTpoMOHTEp 1O 0OCTYKMBAHUIO U PEMOHTY YCTPOMCTB CBSI3U

1.2.  Mecrto yueoHoro npeamera B cTpykrype OIIOII-TIIICC3:

B yuebnpix mnanax OITOI-IIICC3 yuebnsriii npeamer OYIL.07 MaremaTHka BXOAUT B COCTaB
o0mux o01e00pa3oBaTebHBIX YUEOHBIX MPEAMETOB, (GOPMHUPYEMBIX M3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmero obpazoBanus, it crnenuansHocTet CIIO. C yuérom mpoduis
OCBaMBAaeMOM CIENHMATBLHOCTU (TEXHUYECKU) TaHHBIA MpeIMeT U3ydyaeTcs yriyOleHHo, pealn3yeTcs Ha
1 xypce.

1.3. IlnaHupyemble pe3yJibTAaThbl OCBOEHHS Y4eOHOI0 MpeAMeTa:

1.3.1 Iens yueObHOTO TIpeaMeTa — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS yUeOHOTO IpeIMeTa.

Pabouas mporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIIUX IIeNeH:

— (opmupoBanue mpencTaBiIeHUH 00 HAEIX W METOJaX MaTeMaTHKH, O MaTeMaTHKe Kak
YHHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJICIUPOBAHUS SIBJICHHUM U MIPOIECCOB;

— OBJIQ/ICHUE SI3BIKOM MAaTEMAaTHKH B YCTHOW M MUCHMEHHOW (popMe, MaTeMaTHUECKUMH 3HAHUSIMHU
U yYMEHUSMH, HEOOXOAUMBIMU Ui HW3YYEHHUS] IIKOJBHBIX €CTECTBEHHOHAYUYHBIX JAHCIMILIUH,
MIPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS N30paHHON CIIEMATbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTMUECKOTO MBIIUICHUS, aJIrOPUTMUYECKOM KYJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXKEHHUS, MATEMaTHYECKOTO MBIIUICHUS! ¥ MHTYWULIUH, TBOPYECKHX CIOCOOHOCTEH, HEOOXOAUMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JJII CAaMOCTOSITENIbHOM NIeATENbHOCTH B O0JaCTH MaTEeMAaTHKU U €e
MIPUIOKEHUH B OyAylIel npoeccuoHanbHOM AeATE€IbHOCTH;

— BOCIHMTAHUE CPEJICTBAMU MATEMATHUKH KYyJIbTYphl JTUYHOCTH uYepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTH MaTEeMaTHKH, JBOJIOIUEH MaTeMaTHYECKUX WAEH; MOHUMAaHUs 3HAYMMOCTH MaTeMaTHUKU JIJIs
HAyYHO—TEXHHUYECKOTO Mporpecca.

1.3.2.Pe3ynbTaThl OCBOCHUS yU4eOHOTO MIpeIMETa.

B pe3ynbrarte nu3ydyeHus MaTeMaTHKH Ha IPO(QHUILHOM YPOBHE 00yUarOIUICS TOJKEH:

3HATH/MOHUMATD:

— 3HAYEeHUE MaTeMaTHYeCKOW HAyKM Ul pelleHUs 3a7ad, BOSHUKAIOUIMX B TEOPHM U MPAKTHKE;
IUPOTY W OTPAHWYEHHOCTh TPUMEHEHHUS MaTEeMaTHYECKMX METOJOB K aHAIMW3y W HCCIIEIOBAHHIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

— 3HA4YEeHHE MPAKTUKUA U BOMPOCOB, BOSHHUKAIOIINX B CAMOM MaTeMaTHKe, Ui ()OPMHPOBAHUS U
Pa3BUTHS MaTEMaTHUYECKOM HayKH;

— WJIeW pacIHIMpPEHUs] YMCIOBBIX MHOKECTB KaK CIoco0a MOCTPOEHUsS HOBOI'O MAaTeMaTHYECKOTrO
afrnapara Jjs pelieHus MPaKTUYECKUX 3a7iad ¥ BHYTPEHHUX 3aJ]1a4 MaTeMaTUKU;

— 3Ha4YeHHE UJIeH, METOIOB U PE3yJIbTAaTOB aareOpbl 1 MaTEMATUYECKOT0 aHAJIU3a I TOCTPOESHUS
MoJIeIel pealIbHBIX MPOLIECCOB U CUTYaLUH;

— BO3MOYKHOCTH TE€OMETPHH JUIsl OIMCAHHS CBONCTB PEANBHBIX IMPEIMETOB M WX B3aUMHOTO
pacIoioKeHs;

— YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEeMaTHYECKUX PACCYXKICHUH, X MPUMEHUMOCTh
B PA3JIUYHBIX O0JIACTSIX YEIOBEUECKO e TeTbHOCTH;

— pasnmuue TpeOOBAaHWH, MPEIBSIBISIEMBIX K OKAa3aTeIbCTBAM B MAaTEMaTHKE, €CTECTBEHHBIX,
COLMAJIbHO—AKOHOMMYECKUX U TYMAaHUTAPHBIX HAyKax, HA MPAKTHUKE;

— pOJIb aKCHOMATHKH B MaTE€MaTHKE; BO3MOYKHOCTh IOCTPOCHHUS MAaTEeMAaTHYECKHX TEOpHil Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHNE aKCHOMATHUKH JUIs APYTHX 00JIacTel 3HAHUS U JJIs IPAKTUKY;

— BEPOSATHOCTHBIX XapaKTep pa3IUYHbIX MMPOLIECCOB U 3aKOHOMEPHOCTEHN OKPY’KaIOILIEr0 MUPA.

YucnoBble 1 OyKBEHHbIE BHIPAKEHUS



YMers:

— BBINIOJHATH apU(PMETHUECKHE JCHCTBHS, COYETas! YCTHBIE U MUCbMEHHBIC TPUEMBI, TIPUMEHEHNE
BBIYUCIIUTENILHBIX YCTPOUCTB;

— HAaXOAWTh 3HAYCHUS KOPHS HATYPAIbHOW CTENCHM, CTENEHU C PAlMOHAIBHBIM IOKa3aTeleM,
norapudma, UCIONb3ysl MPH HEOOXOAMMOCTH BBIYHCIUTEIbHBIE YCTPOWUCTBA; MOJB30BAThCS OLIEHKOW U
NPUKUAKOH ITPU MPAKTHYECKUX PacdeTax;

— MPUMEHSATH MOHATHUS, CBA3aHHBIC C ACTMMOCTBIO LENbIX YUCEN, IPU PEHICHUH MAaTEeMaTHYeCKUX
3ajay;

— HaXOJUTh KOPHH MHOTOYICHOB C OJHOW MEPEeMEHHOH, pacKiIaablBaTh MHOTOWIEHBI Ha
MHOXKHTEIIH;

— BBINONHATH JCHCTBUS C KOMIUIGKCHBIMH YHCJAaMH, TI0Jb30BATHCS TE€OMETPUYECKOM
MHTEpIIpEeTaleil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KO PHUIIUEHTAMU;

— IMPOBOJMTH NMPEe0oOpa3oBaHUS YHCIOBBIX W OYKBEHHBIX BBIPAKCHUH, BKJIIOYAIOIIUX CTEIEHHU,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHUECKUE (PYHKITUH;

UCTIONIb30BATh MPHOOPETCHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

— MPaKTHYECKUX PACYETOB IO (OopMysiaM, BKIIOUask (GOPMYIIbl, COIEpKAIHe CTEIIEH!, paJHKabl,
norapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMU, UCIIONIB3YS IPU HEOOXOIUMOCTH CIIPABOYHBIC MAaTEPHAIIBI
Y TIPOCTEHIIINE BEIYUCIUTEIbHBIC YCTPOHCTBA;

— IpUOOPETEHUS MPAKTUIECKOTO OIBITA NEATEILHOCTH, MPEANIECTBYIOMEH MPOpECCHOHATBHOH, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII TPeaMeT.

OyHKIMH U TpaduKu

YMeTs:

— OmpeneniaTh 3HaueHHe (PYHKIMH 10 3HAYEHUIO apryMEHTa MpH Pa3IMYHbIX Ccroco0ax 3aJaHus
ynkmum;

— CTPOUTH rpaduKu U3y4eHHBIX (YHKINUN, BBITOIHITH TpeoOpa3oBaHus rpadukos;

— OIUCBHIBATH 110 rpaduky U 1o ¢popmyse NoBeeHHe U CBONCTBA (DyHKIIHIA;

— pemaTh ypaBHEHHs, CHCTEMBbl YpaBHEHUI, HEpaBEHCTBA, UCIOJb3Ys CBOWCTBA (DYHKIMI M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOH E€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU IS

— OIIMCAaHMSI U UCCIIEIOBAHUS C MOMOIIBI0 (PYHKIMH peaabHbIX 3aBUCUMOCTEH, MPECTaBIEHUS UX
rpaduuecKu; HHTEpIpeTau rpaduKoB peasIbHbIX MPOLIECCOB;

— MPUOOPETEHNUs MPAKTUUECKOTO OIbITA AEATEIbHOCTH, MIPEALIECTBYIONIEH TpodeccnoOHaIbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauama MaTemMaTH4eCcKOro aHajan3a

YMerTs:

— HaXOJUTh CyMMY O€CKOHEYHO yObIBAIOLIEH reOMETPHUUECKON IPOrPECCU;

— BBIYUCIATH TMPOU3BOJHBIE M IEPBOOOpa3HbIE SJIEMEHTApHbIX (DYHKIMHA, MpUMEHss MpaBuia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBL;

— MceIe0BaTh GYHKIUU U CTPOUTh UX I'PpaUKHU C TOMOILBIO TPOU3BOIHOM;

— pemarth 3a/1a4y ¢ MPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy G yHKIUY;

— pelaTh 3a/1a4M Ha HaX0X/IeHUEe HauOOoIbIIero 1 HAMMEHBIIIEro 3HaueHHs (PYHKIIMH Ha OTPE3KE;

— BBIYUCJIATH IJIOIA/1b KPUBOJIMHEWHOM Tpamnenuy;

UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
MTOBCETHEBHOM >KU3HU IS

— peleHHs TEOMETPUUECKUX, PU3MUECKUX, SKOHOMHUYECKUX U JPYTUX MPUKIAJHBIX 33/1a4, B TOM
qyclie 3aja4 Ha HauOOoJIbIIME M HaUMEHbIIME 3HAaYeHHUs C NPUMEHEHHEM amlmapara MaTeMaTH4ecKOIo
aHaln3a;



— proOpeTeHus MPAKTUYECKOTO OMBITA ACATEIbHOCTH, MPEIIIECTBYIONIEH NMPodhecCHOHAIBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YI€OHBIN IIPEIMET.

VYpaBHEHUS U HEPABEHCTBA

YMers:

— pemaTh palnMOHAJIbHBIC, TMOKa3aTeJbHbIE M JIorTapu(MUYECKHE YpaBHEHUS M HEPAaBEHCTBA,
MPPALMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;

— pemarb TEKCTOBBIE 33Jaud C [IOMOULIbIO COCTaBJIEHUS YPaBHEHUW, W HEPABEHCTB,
UHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OFPAHUUYEHUM YCIIOBUS 33a4H;

— n300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUIl U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXOAUTh MPUOIMKEHHBIE PEILICHUS] YPAaBHEHUIN U UX CHCTEM, UCIOIb3Ys rpapuuecKuii METOI;

— pemarh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C MPUMEHEHHEM TrpaUUyecKUX IMpeICTaBICHHMH,
CBOMCTB (DYHKITHH, POU3BOTHOM;

UCIOJB30BaTh MPUOOpPETEHHBIE 3HAHUS W YMEHHS B NPAKTUYECKOH JEATEIbHOCTH U
MMOBCETHEBHOM XKU3HU IS

— IOCTPOEHUS ¥ UCCIIET0BAaHUS IPOCTENILINX MaTEMAaTUYECKUX MOJIETIEH;

— MPUOOpPETEHUs MIPAKTUIECKOTO OMBITA JIEATEIBHOCTH, MPEIIECTBYIONIEH MpodecCHOHATbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH

YMmers:

— pewaTh npocTeiie KOMOMHATOPHBIE 3a/1aul METOJIOM Iepedopa, a TakKe ¢ MCII0JIb30BaHUEM
n3BECTHBIX (popmyn, Tpeyronbpauka [lackans; Berauciars koddduuuents onnoma Herotona o hopmyse
U C UCIIONIb30BaHUEM TpeyroiabHuka [lackans;

— BBIYUCJIATH BEPOSITHOCTH COOBITUI Ha OCHOBE I10JICYETA YKCIIa UCXOA0B (IIpOCTEeHILINE Cllydan);

UCIOJb30BaTh PUOOPETEHHbIE 3HAHUS W YMEHUs B IPAKTUYECKOH JAEATENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

— aHaJM3a PEAJbHBIX YMCIOBBIX JAHHBIX, NPEICTABICHHBIX B BUJAE AUarpamm, rpadukos; A
aHaJin3a HHQOPMAaLUK CTATUCTUYECKOTO XapaKTepa;

— nproOpeTeHus MPAaKTUYECKOTo OMBITA AEATEIbHOCTH, MIPEIIECTBYIONIEH NMPodhecCHOHAIbHOMN, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

I'eomerpus

Ymers:

— COOTHOCHUTBH IUIOCKHE T€OMETpUYEeCKHe (PUTypBl U TpeXMepHble OOBEKTBHI C UX OMHCAHUSIMH,
yepTeKaMH, N300paXEeHUSIMH; pa3ndaTh U aHAIM3UPOBATh B3aUMHOE PacloioXeHHe QUryp;

— M300paxkaTh TeoMeTpudecKre (GUryphl U Tela, BBIMOIHATh YePTEXK M0 YCIOBHIO 3a/1a4H;

— pemaTrh reoMEeTpUYeCcKHe 3aJadyM, ONUPAsCh HA W3Y4YEHHbIE CBOWCTBA IJIAHUMETPHUUYECKHX H
CTepeOMETpUYECKUX (UIYp U  OTHOUIEHMH MEXIy HHUMH, HpUMEHss anreOpandeckuii
TPUTOHOMETPUYECKUH aIlapar;

— IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHHU IIPU PELICHUH 3a/1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

— BBIYHMCIATH JIMHEHHbIE 3JIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOHPHUIypanusx, oObeMbl U
IJIOUIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOMOMHAIIMIA;

— IPUMEHATh KOOPAMHATHO—BEKTOPHBIM METOX I BBIYUCIICHUS OTHOLUICHHUM, PAaCCTOSHUU U
YTJIOB;

— CTPOUTH CEYEHHUSI MHOTOI'PAaHHUKOB M U300pakaTh CEYSHUS TeJl BPALLCHUS:

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATEIbHOCTH U
ITOBCEIHEBHOM KU3HU JUIA:

— UCClIeZIoBaHUs (MOJIETUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYyalluii HA OCHOBE M3YUEHHBIX
(bopMyI1 U CBOUCTB GUTyp;



— BBIYUCIICHUS JUTUH, IJIOMaed U 00bEMOB peajbHBIX OOBEKTOB MPU PEUICHUH MPAKTUYECKHX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

— proOpeTeHus MPAKTUYECKOTO OMBITA ACATEIBHOCTH, MPEIIIECTBYIONIEH NMPodhecCHOHAIBHOM, B
OCHOBE KOTOPOM JICKUT JaHHBIA YI€OHBIN TIPEIMET.

1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4eOHOTO IIpeaMeTa!

Ocoboe 3HaueHue y4eOHBIH MpeaMeT HuMeeT Npu (OPMHPOBAHMHM WM PA3BUTHH OOIUX U
podhecCHOHATLHBIX KOMIICTCHIIUN.

Koa un
HAaHMeEHOBaHHeE
GopmMupyembIx
KOMIIeTeHI Ui

IlnanupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa

Oo0mme

JAucuunianHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3aa4
npohecCHOHABLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

— TOTOBHOCTH K TpYyAy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTb K aKTHBHOM
ACATCIIbHOCTH TEXHOJIOTMYECKOM u
COIMATIBHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh UHULUHPOBATh,
IUIAHUPOBaTh M CaMOCTOSITEIILHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

— HHTEpeC K pas3Iu4HbIM cdepam
npoeCCUOHAIBHON e TEIHHOCTH,
OsguaeHue YHHBepPCAJbHBIMU
y4eOHBIMHU MO3HABATEJIbLHBIMHU
JelCTBUSIMU:

a) 0a30BBIC JTOTUYECKHE ICUCTBUS:
— CaMOCTOSITEJIbHO (OPMYJIMPOBATh U

aKTyaJlu3UpOBaTh po0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

—  yCTaHaBIMBaTh  CYIIECTBEHHBIN
OpU3HAK  WIM  OCHOBaHUS s
CpaBHEHU, KJ1accupuKaluu u
00001IeHHS;

— Oomnpeaciitb HOeIu ACATCIBHOCTH,
3a1aBaTb MaApaMETpbl U KPUTCPHUU HX

JOCTHIXCHHA,

— BBISABJIATH 3aKOHOMECPHOCTHU n
MNpoOTUBOpPECUYNA B  paCcCMaTpUBACMBIX
SIBJICHUSAX

- BHOCHUTH KOPPCKTHUBBI B
JACATCIIBHOCTD, OLCHUBATH
COOTBCTCTBHUC PE3yJIbTAaTOB OeIaM,
OLICHUBATh PUCKHU HOCJ'IG)ICTBI/II\/JI
JACATCIIBHOCTH,

— Ppa3BUBATb KPCAaTUBHOC MBIIJICHUEC
IIpU pCHICHUHN KU3HCHHBIX npo6neM

0) 6azoBbIe HCCIIE0BATEIbCKUE
JIEUCTBUS:
—  BIAQJETh  HABBIKAMH  y4eOHO—

HUCCIIENOBATEILCKOMN u MIPOEKTHOMU
JIEATEIIbHOCTH, HaBBIKAMU pa3peIIeHUs
npobJiewm;

—BJIaJI€Th METOJJAMHU J0Ka3aTeNbCTB,
JITOPUTMaMHU pELICHUs 3a/1a4; YMEHUE
(bopMynHMpOBaTh ONIPEACIICHUS, AKCHOMBI
U TEOPEMBI, IPUMEHATH UX, IPOBOUTH
JIOKa3aTeIbHbIE PACCY)KICHHS B XOJI€
pelleHus 3a1ay;

— YMETb ONEPUPOBATH NOHATUSIMHU:
CTEIeHb Yucia, Jorapudm yucia;
YMEHUE BBIIOJIHATH BHIUUCIICHUE
3HAYEeHUH U TPeoOpa30BaHuUs BRIPAKECHHHA
CO CTETEHSAMU U Jorapudmamu,
npeoOpa3oBaHus APOOHO—PAITMOHAIBHBIX
BBIPXKEHHUI;

— YMETh OTIEPUPOBATH MOHATUSIMH:
panroHaIbHbIE, HPPALIIOHAJIBHBIE,
[I0Ka3aTeIbHbIE, CTEIIEHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUYECKIE YPAaBHEHUS U
HEpPaBEHCTBA, X CUCTEMBI;

— YMETh OTIEPUPOBATH MOHATUSIMH:
GbyHKLUs, HeTIpepbIBHAS (QYHKLNUA,
MPOU3BOHAS, TIEPBOOOPA3HAS,
OIIpeieIeHHbI UHTErpall; yMETh
HaXOJUTh MPOU3BOHbIE HIEMEHTAPHBIX
(GyHKIMI, UCIIONIb3YS CIIPABOYHBIE
MaTepHalIbl; UCCIEI0BaTh B MPOCTEUIINX
cinydasix QyHKIUU HAa MOHOTOHHOCTb,
HaXOJUTh HauOOJbIINE U HAUMEHbIIINE
3HaYeHUs! PYHKIMI; CTPOUTH IrpaduKu
MHOT'OYJIEHOB C UCIIOJIb30BAHUEM
afnrmaparta MaTeMaTUYeCKOro aHaau3a;
IPUMEHSTH TPOU3BOIHYIO NP PEIICHUH
3aJ1a4 Ha ABM)KEHUE; pelllaTh IPaKTHKO—
OpPUEHTHPOBAHHBIE 3a/1a41 Ha
HauOOoJIbIINE U HANMEHbIINE 3HAYCHMUS,
Ha HaXxO0XJIeHUE MyTH, CKOPOCTH U
YCKOPEHUS;

— YMETb ONEepUPOBATH MOHATUSIMHU:
paroHaibHast QyHKIIHS, TOKa3aTelbHasI
¢byHKLUMs, cTeneHHas QyHKIMS,




— BBIBJIATH MPUYMHHO—CIIECICTBEHHBIC
CBSI3M W AaKTyaJM3HpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ peIICHus,
HAaXOJIUTh apryMeHTHI TSt
JI0Ka3aTelbCcTBA CBOMX YTBEP)KICHHIA,
3a7aBaTh [apaMeTpbl W KPUTEPUU
pelIeHHS;

— QHAJIM3HMPOBATH IOJyYCHHBIC B XOHE
peneHus 3a7auu pe3ybTaThl,
KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOTHO3UPOBATh
U3MEHEHHE B HOBBIX yCIOBHSIX;

—yMeTh  NEPEHOCUTh  3HAaHUS B
NO3HABATEIbHYI0O M HPAKTHYECKYIO
00J1aCTH KU3HEICATEIHFHOCTH,

— yMeThb HWHTETPUPOBATH 3HAHUSA W3
Pa3HbIX IPEIMETHBIX 00J1acTell;

— BBIIBUTATh HOBBIC WJEH, NpEAJaraThb
OpPUTHHAIBHBIC TOAXOABI M pELICHUS,

CIOCOOHOCTH, HMX HCIOJB30BAHUA B
O3HaBaTEJIbLHOU " COLIUAIbHOU
MpaKTUKE

norapupmMuyueckas GyHKIus,
TPUTOHOMETPHUUYECKUE (PYHKINH,
oOpartHble GYHKLINU; YMEHHE CTPOUTH
rpaduKu U3y4yeHHbIX QYHKITUH,
UCIIOJIB30BaTh TPaQUKH TPU N3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IpU
pelLIeHUH 3aj1a4 U3 IPYTUX YIeOHBIX
IIPEIMETOB U 33Ja4 U3 PeaIbHOM KHU3HH;
BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTHU
MEX]y BEIMYMHAMU;

— YMETb pemaTh TeKCTOBBIC 3a/1a4n
pa3HbIX TUIIOB (B TOM YHCIIE HA
IPOICHTHI, JOJIM U YaCTH, HA JABIKEHHE,
paboTy, CTOUMOCTb TOBApPOB U YCIYT,
HAJIOTH, 33/1a41 U3 00JIACTH YIIPABICHUS
JUYHBIMHA M CEMEHHBIMU (prTHAHCAMMU);
COCTABJIATH BBIPAKEHHUS, ypaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJ1auu, UCCIIE0BATh MOIYYEHHOE
pelleHre U OLEHUBATh
MPaBIONIOI00HOCT PE3YIIbTATOB;

— YMETb ONEpUPOBATh NOHATUSIMHU:
cpennee apupMETHIECKOE, MEHaHa,
HauOoJIbIlIee M HAUMEHbLIIee 3HaYeHus,
pasmax, TucrepcHsi, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOr0 HabOpa; yMeThb
U3BJICKATh, MHTEPIPETUPOBATH
uHOpMalNIO, IPEACTAaBICHHYIO B
TabIMIax, HA IUarpaMMax, rpadukax,
OTPaKaIOIIY0 CBOWCTBA peabHbIX
MIPOIIECCOB U SIBJICHUH; TIPE/ICTABIISATH
MH(OPMALIKIO C TIOMOUIBIO TaOIUI U
JiarpaMM; UCCIIeIoBaTh CTATUCTHIECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM9ecKuX METOJIOB U DJICKTPOHHBIX
CPEICTB;

— YMETh OTIEPUPOBATH MOHATUSIMH:
CIIy4aiiHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTH CITy4allHOTO COOBITHS;
YMEHUE BBIYUCISATH BEPOSTHOCTD C
UCTIOJIb30BaHUEM I'pa)UIeCKUX METOJIOB;
IPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKEHHS BEPOATHOCTEN,
KOMOMHATOpHbIE (HaKThI U HOPMYIIBI IPU
pEIIeHUH 3a]1a4; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITUI; 3HAKOMCTBO CO
CITy4aifHBIMU BEITHYMHAMHE;, YMECHUE
MPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIIMX YHCEI B IPUPOIHBIX
OOIIeCTBEHHBIX SIBJICHUSX;

— YMETh OTIEPUPOBATH MOHATUSIMHU:
TOYKa, MpsiMasi, IIOCKOCTb,




IIPOCTPAHCTBO, IBYIPAaHHBIN YTOJI,
CKpELMBAIOIUECS MPSIMBIE,
NapajIeIbHOCTh U MEPIEHANKYISIPHOCTh
HPSMBIX U IIJIOCKOCTEH, YTOJI MEXKIY
HPSAMBIMH, YTOJI MEXy IPSIMOH
IUIOCKOCTBIO, YTOJI MEXy INIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuEe MEXAY NPSMBIMH,
paccTosiHuEe MEXAY TIOCKOCTSIMH;
YMEHHUE UCII0JIb30BaTh [IPU PELIEHUN
3a71a4 U3y4eHHbIe (DAaKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;
— YMETb ONEpUPOBATH NOHATUSAMMU:
MHOTOT'PaHHHK, CEYCHUE
MHOI'OI'paHHMKa, KyO, mapajuienenumnes,
npusMa, nupamuaa, purypa u
MOBEPXHOCTh BPALICHUs, LIUIUHID,
KOHYC, T1ap, cdepa, ceueHus Gurypsl
BpAILEHUS, TUNIOCKOCTh, Kacaromascs
cdepsl, HWINHIPA, KOHYCA, IIOIA/b
MOBEPXHOCTU MUPAMM/Ibl, IPU3MBI,
KOHYcCa, WIMHAPA, IJI0MAas chepsl,
00beM Ky0a, MpSIMOYTOJIbHOTO
napaiesienumnea, MupaMuIbl, TPU3MBI,
LWIMHApa, KOHYCa, [11apa; yMEeHHe
n300paxkaTb MHOIOI'PaHHUKU U
MOBEPXHOCTHU BPALIECHUS, UX CEYEHUS OT
PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIE€KTPOHHBIX CPE/ICTB;
YMEHHUE pacrio3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHE Paclio3HaBaTh
NPaBUJIHHBIE MHOTOTPAHHUKH;

— YMETb ONEPUPOBATh MOHATUSIMHU:
JBI)KEHUE B POCTPAHCTBE, TOJ00HBIE
(Gurypsl B IpoCTpaHCTBE; UCIIOIb30BaATh
OTHOUIEHHUE IUTONIAJeH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (UTYp NPU PEIICHUN
3ajay;

— YMETb BBIUUCIIATh T€OMETPUUYECKHE
BEJTMYUHBI (JUTMHA, YTOJ, TUIOIIA b,
00BbeM, TIIOIAaAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYITBI U
METO/bI;

— YMETh OTIEPUPOBATH MOHATUSIMH:
NPSMOYTOJIbHAsI CCTeMa KOOPMHAT,
KOOPJAWHATHI TOUYKH, BEKTOP, KOOPIAHMHATHI
BEKTOpA, CKAJSIPHOE MIPOU3BECHUE, YTOJI
MEXy BEKTOpAMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA Ha YHUCIIO;
HAXOJIUTh C TOMOIIBIO N3yYEHHBIX
(dbopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,




paccTosiHuE MEXKIY JBYMs TOUKaMU;
— YMETb BBIOMPATh NOIXOAALINN
M3YYEHHBII METOA JUIsl peLIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTH4eCKue (PaKThI U
MaTEMaTHYECKUE MOJIEIH B IPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHME NIPUBOIAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOI
1 MUPOBOM MaTeMaTU4E€CKON HayKH.

— YMETb ONIEpUPOBATH NOHATUAMM:
oIpeziesieHue, aKCUOMa, TEOPEMA,
CJIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNnbCTBO, PABHOCHIIbHBIE
(bopMynUpOBKH; yMEHUE GOPMYIUPOBAThH
00paTHOE U MPOTUBOIIOIOKHOE
YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCII0JIb30BATH METO]T
MaTeMaTHYECKON MHAYKLUU; IPOBOAUTH
JI0Ka3aTeNbHbIE PACCyKIEHUS IpU
pEILIEeHNN 3aa4, OLIEHUBATh JIOTHYECKYIO
IIPAaBUJIILHOCTD PACCYXKICHUM;

— YMETb ONEpUPOBATH NOHATUAMMU:
MHO3K€ECTBO, [T0OIMHOKECTBO, OIlepaLuu
HaJ MHOXKECTBAMM; YMEHUE
HCII0JIb30BaTh TEOPETUKO—
MHO>KECTBEHHBIN anmnapar i OIMCAHUS
pealIbHBIX MTPOLIECCOB U SBJICHUN IpU
pELIEeHNN 3aa4, B TOM YHMCJIE U3 APYTUX
y4eOHBIX IIPEIMETOB;

— YMETb OIIepUpPOBaTh MOHATUAMU: Ipad,
CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHUE 3aaBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU
croco0amu; UCIOIB30BaTh rpadsl Ipu
pEIIeHNH 3a/ady;

— YMeTb CBOOO/IHO OIIEpUPOBATh
MOHSTHUSIMU: COUYETAaHUE, IEPECTAHOBKA,
YHCJIO COYETaHUM, YUCIIO IEPECTAaHOBOK;
ouHoM HpioTOHA; yMEHHE IPUMEHATh
KOMOUHATOpHBIE (DaKThI U PACCYKICHUS
JUISl pellIeHus 3a/1a4;

—yMETb ONIEPUPOBATH MOHATHIMMU:
HaTypaJIbHOE YUCJIO, 1IeJI0€ YUCIIO,
OCTaTOK IO MOAYJIIO, PAllMOHATIBHOE
YHCII0, UPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HaTYpaJIbHBIX, LEJIbIX,
paloHaIbHbBIX, JEHCTBUTEIbHBIX YHCEN;
YMEHME HCII0JIb30BATh TPU3HAKU
JETUMOCTH, HAUMEHBIINHA OO
JIeuTeNb 1 HauMeHbliee ol1iee
KpaTHoe, anropuT™ EBknnja npu
pELIEHNN 3a]a4; 3HAKOMCTBO C




Pa3IUYHBIMH MTO3UIIHOHHBIMH CUCTEMaMHU
CUHCIICHUS;

— YMETb CBOOO/IHO ONIEpUPOBATH
HOHATUSIMU: CTEIIEHb C LIETbIM
II0Ka3aTesieM, KOPEHb HaTypaJIbHOM
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
IIOKa3aTeJIeM, CTEIIEHb C
JIEHCTBUTEIILHBIM (BEIICCTBEHHBIM )
HOKa3aTeleM, JIorapu(m 4nciia, CHHYC,
KOCHHYC U TaHI'€HC IPOU3BOJILHOTO
YHCIIa;

— YMETb ONEPUPOBATH NOHATUSIMMU:
TOKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPABHEHUHN U
HEPaBEHCTB, PABHOCUIIbHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaJIbHbIE, HPPALIIOHAJIBHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh
yYpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C
MOMOILBIO PA3JIMYHBIX IPUEMOB; PELIaTh
yYpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSATh ypaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3
pa3anyYHbIX 00JacTel HayKH U pealibHOMN
KU3HU,

—yMETb CBOOOJTHO ONIEpUPOBATH
HNOHATUAMMU: rpaduk GyHKIMH, OOpaTHas
GyHKIMS, KOMIIO3ULIKS QYHKIUH,
JTUHEeWHas QYHKIUS, KBaJpaTUuIHas
GyHKIMS, cTeneHHass QYHKIUS C LEIbIM
rokasareseM, TPUTOHOMETpUYECKHe
¢byHKIIMHN, 0OpaTHBIE
TPUTOHOMETpHUUYECKUE (DYHKIUH,
MoKazarenbHasl U JorapudmMuyeckas
(byHKLINU; YMEHHE CTPOUTDH IpaduKu
(GyHKIMH, BBITOIHATH IPe0Opa3oBaHuUs
rpaduKoB QyHKIIHIA;

YMEHHE HCII0JIb30BaTh rpauKu
(byHKUNH 17151 U3y4EHUs POLIECCOB U
3aBHCUMOCTEH MPH PEUICHUH 3aa4 13
JpYruX yu4eOHbIX NPEAMETOB U U3
peanbHOM JKU3HU; BRIpAKaTh PopMylIaMu
3aBHCUMOCTH MEX/1y BEJTMUNHAMM;
yYMEHHE CBOOOTHO OepUpOBaTh
MOHATUSMH: YETHOCTb (DYHKIINH,
NEPUOIMIHOCTD (DYHKIIHH,
OTrPaHUYEHHOCTh (DYHKIIUH,
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MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM
dbyHKIIMHA, HAUOOJIBIIIEE U HAUMEHBIIIECE
3Ha4YeHUs PYHKIUU HA IPOMEKYTKE;
YMEHHE MTPOBOJUTH HCCIIEI0BAaHUE
byHKIUY;

YMEHHE UCII0JIb30BaTh CBOIMCTBA U
rpaduKku GYHKUUH ISl peIICHHS
ypaBHEHUI, HEPABEHCTB U 3aJ1a4 C
napameTpamu; U300pakaTh Ha
KOOPJMHATHOM TIOCKOCTH MHO>KECTBA
pELIEHUI YpaBHEHUI, HEPABEHCTB U UX
CHUCTEM;

— YMETb CBOOO/IHO ONIEpUPOBATH
MOHITHUSIMU: T10CJIEIOBATEILHOCTD,
apuMeTHyecKast MporpeccHs,
reoMeTpuyecKas mporpeccus,
OECKOHEYHO yObIBaroIast
reoMeTpUYECKasi IPOrpeccusi; yMeHue
3aJ1aBaTh MOCJIE0BATEIBHOCTH, B TOM
YHCIIe C IOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

— YMETb ONEepUPOBATH MOHATUSIMHU:
HENPEPBIBHOCTH ()YHKITUH, ACHMIITOTHI
rpaduka QyHKINHU, TIEpBas U BTOpas
POU3BOIHAS (PYHKIIUH, TEOMETPHUCCKUI
1 (PU3UIECKUN CMBICIT IPOU3BOTHOM,
nepBooOpasHasi, OrpeaeICHHbIN
MHTETpall; yMEHHE HaXOUTh AaCUMIITOTHI
rpadvka QyHKINUN; YMCHHE BRIYUCIISATH
MIPOU3BOIHBIE CYyMMBI, IPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3HUIINU (HYHKITUH,
HAXOJHUTh YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIUY;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO JIJIS
uccaeaoBanus GyHKIUM, s
HAXO0XICHUS HAWTYYIIETro PEeIIeHUs B
MPUKIIAJHBIX, B TOM YHCJIE COIMATbHO—
HKOHOMHYECKUX U (PU3MUECKUX 3aauax,
JUTSL OIIPEJIETIEHNsI CKOPOCTH U
YCKOPEHUST; HaXOIUTh MJIOMIAAN U
00BeMBI (UTyp C TOMOIIBIO UHTETrpaa;
MPUBOIUTH MPUMEPHI MATEMATUYECKOTO
MO/JICIIMPOBAHUS C TIOMOIIBIO
muddepeHIaTbHBIX YPaBHEHUI;

— YMETh OTIEPUPOBATH MOHATUSIMH:
KOMIIJIEKCHOE YHCII0, COTPSKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4rcia, popma
3aITMCH KOMIUTIEKCHBIX YHCEI
(reomeTpuyeckas, TPUTOHOMETpUYEcKast
U anreOpanyeckas); yMeTh IPOU3BOIUTh
apupMeTHYeCcKre JeHCTBUS C




KOMIUIEKCHBIMU YHMCJIaMH; TIPUBOAUTD
IIPUMEPHI UCITOJIB30BAHNS KOMIUIEKCHBIX
4HCell,

— YMeTb CBOOO/IHO ONIEpUPOBAThH
MOHATUSIMH: cpeliHee apudmMeTnieckoe,
Me/inaHa, HauOoJIbllee 1 HauMEHbIIee
3HA4YEHMUsI, pa3max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHE JUIsl ONIUCaHUS
YUCJIOBBIX JIAHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
PUMEHEHHEM TpaprUECKUX METOAO0B U
3JIEKTPOHHBIX CPEJCTB; rpaduuecKu
HCCIIE/IOBAaTh COBMECTHBIC HAOIIOICHHS C
IIOMOUIBIO AMArpaMM pacCeUBaHMs U
JIMHEWHOM PEerpeccuu;

— YMETb HaXOJUTh BEPOSTHOCTU COOBITHI
C UCMOJIb30BaHUEM IpaPUUECKUX
METOJI0B; IIPUMEHSATH I PELLIEHUS 3a1a4
(GOpMyJIbI CII0KEHUS U YMHOXKEHUS
BEPOATHOCTEMH, (hOpMyITy TIOTHOU
BEPOSTHOCTH, (hopmyiny bepryrm,
KOMOHMHATOPHBIE (PaKThI U (HOPMYIIBI;
OLICHUBATH BEPOSTHOCTH PEAJIbHBIX
COOBITHI; YMEHHE OIIEPUPOBATH
MOHATUSAMM: ClIydaiiHas BEJIM4MHA,
pacnpezesieHue BEpOsTHOCTEN,
MaTE€MaTH4YeCKOEe 0KUIAHUE, TUCTIEPCUs
Y CTaHJIapPTHOE OTKJIOHEHHE CIIy4aliHON
BEJIMYMHBI, PYHKLINU paclpeecHus U
IUIOTHOCTH PABHOMEPHOTO,
IT0KA3aTEIbHOTO ¥ HOPMAIBHOTO
pacipeneeHnii; yMEHUe UCII0Ib30BaTh
CBOMCTBA U3yYEHHBIX PaCIpeaeICHUN
JUIsl pELIeHUs 3a/1a4; 3HAKOMCTBO C
MOHITUSIMU: 3aKOH OOJIBLINX YHCET,
METO/bI BBIOOPOYHBIX UCCIIEI0OBaHUH;
YMEHHE MPUBOUTH TPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEIl B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;
— YMeTb CBOOO/IHO ONIEpUPOBAThH
MOHATUSAMHM: TOYKA, IPsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUI
YTOJ1, IBYTPAHHBIA YTOJI, TPEXTPAHHBII
yroJ1, IEpeceKarouecs, apajuieIbHbIE U
CKpELIUBAIOIINECS NPSAMBIE,
[apaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD
MPSAMBIX U IIJIOCKOCTEH, YTOJl MEXAY
IPSIMBIMU, YTOJI MEKIy IPSIMON U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSIMU;
YMEHME UCII0JIb30BATh IIPH PEILICHUN
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IJIAHUMETPHUH; YMEHUE OLIEHUBATh
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pasMepbl 00BEKTOB B OKPYKAIOIIEM
MHpE; YMEHHUE ONEpUPOBATh MOHATUSAMMU:
MHOTOT'PaHHHK, CEYCHUE
MHOI'OI'paHHMKA, IPABUIIbHBIH
MHOTOTpaHHHUK, IPU3Ma, THPaAMH/Ia,
¢burypa 1 oBepXHOCTb BPALCHHUS,
IWIMHAP, KOHYC, map, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUSI KOHYCa U
WIMHAPA, NapaIeIbHBIE OCH HITH
OCHOBaHMIO, CEUEHHE 111apa, III0CKOCTb,
Kacaromasicsi cepsl, IIUIUHIPA, KOHYCa;
YMEHHUE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300paXkaTh
MHOTI'OI'PaHHUKH, (PUT'YPBI ¥ IOBEPXHOCTH
BPAILCHNS, UX CEUCHHSI, B TOM YHUCIIE C
IIOMOILBIO AJIEKTPOHHBIX CPEACTB;
YMEHHUE MPUMEHATH CBOHCTBA
reoMeTpuuecKux Guryp,
CaMOCTOSITENIbHO (pOPMYJINPOBATH
oIpeieNieHus: u3ydaeMbIX Quryp,
BBIJIBUTATh TUIIOTE3HI O CBOMCTBAX M
IPU3HAKAX T€OMETPUUYECKUX QUryp,
000CHOBBIBATh MJIM OIPOBEPTaTh HX;
yYMEHUE MPOBOAUTH KacCu(PUKALIUIO
¢buryp mo pazIUYHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE
JIOTIOJTHUTEIILHBIE TOCTPOCHUS;

— yMeTb CBOOOJIHO ONEpUPOBAThH
MOHATUSMHU: IJIOMIAh PUTYPHI, 00bEeM
¢burypsl, BeJIMUMHA YIJ1a, pACCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEXKIY
TJIOCKOCTSIMU, TUIOIIAAb CPEPHI,
IUIOIA/b TOBEPXHOCTU UPAMHU/IBI,
MIPU3MBI, KOHYCa, IUIUHIPA, 00beM KyOa,
HPSMOYTOJIBHOTO Mapajulesenumnesna,
MTUPaMU/IbI, TPU3MBI, HWINHAPA, KOHYCA,
11apa; yMeHHEe HaXOUTh OTHOILIEHHUE
00BeMOB MOAOOHBIX PUTYP;

— YMeTb CBOOO/IHO OIIEpUPOBATh
MOHATHUSIMH: IBH)KEHUE, TTApaJUIeIIbHBINA
NEePEeHOC, CHMMETPUS Ha IJIOCKOCTHU U B
MIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue 01001, TOT0OHBIE
(burypsI; yMEeHHE paclio3HaBaTh PaBHBIE
U oA00HbIe (PUTYPBI, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMEHHUE UCIIOJIb30BaTh F€OMETPUUECKHE
OTHOIIIEHHUSI, HAXOJIUTh TEOMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLIa]b,
00beM) TIPHU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEATbHOM
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JKU3HU;
— YMETh CBOOOTHO OTIEPUPOBATH
MOHATHUSIMU: NIPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, BEKTOP, KOOPAUHATHI TOUYKH,
KOOpJMHAThl BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BENICHNE BEKTOPA Ha YUCIIO,
pa3ioXKeHue BEKTopa 1o dasucy,
CKaJIIPHOE MPOU3BEIEHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKY BEKTOPaMH;
YMEHHE HUCII0JIB30BATH BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl pEIICHUS
reOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYrux
y4€OHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OIPEENINTENb MATPULIBL,
TEOMETPHYECKUIN CMBICI OIIPENETUTENS;
— YMETbh MOJIEIMPOBATh peajlbHbIE
CUTYallUU Ha SI3bIKE MaTEeMAaTUKH;
COCTaBJISITh BBIPAXKEHUSI, ypABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJ1a4uM, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIM C UCII0JIb30BAHMEM alIapara
aJreOppl, UHTEPIIPETUPOBATD
IIOJIyYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTHUYECKUE MOJIEIH C TOMOUIbIO
rE€OMETPUUYECKUX TOHATUHN U BEJINYMH,
pelaTh CBA3aHHbIE C HUMHU
IIPAKTUYECKHE 3a/1a4H; COCTABIIATH
BEPOATHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH IMOTYUECHHbBIN
pe3yJNbTaT; peuarh NpUKJaJHble 3a1a4u
CpEJICTBAMU MaTEMATUYECKOTO aHAIN3A,
B TOM YHCJIE€ COLIUATIbHO—
HKOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa;

— YMEHHE BbIOMPATh NOAXOIAINNA METOA
JUISL peIIeHUs 3a]1a4M; TOHUMaHHe
3HAYUMOCTU MaTEMATUKH B U3yYEHUU
IIPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB
U SIBJICHUI; YMEHHE paclio3HaBaTh
MpOsIBJIEHUE 3aKOHOB MaTEMaTHK! B
UCKYCCTBE, YMEHHUE NIPUBOJAUTH IPUMEPHI
MaTE€MaTUYECKNX OTKPBITHH POCCUICKON
Y MUPOBOM MaTeMaTU4eCKON HAyK1

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKa,
aHanu3a u
WHTEpIpPETALNH
uH(popMaluu, 1
uH(}OpPMaIMOHHBIE

B o0nacTM LEHHOCTHM HAYYHOrO
TO3HAHMA:

—c(hOopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH u
00I11eCTBEHHOH MPaKTHUKH, OCHOBAHHOTO
Ha Jajore KYJBTYP,

CHOCO6CTBYIOH.ICTO OCO3HAaHHUIK CBOCTO

— yYMeThb ONEepUpoBaTh TMOHATUSMHU:
pannoHanbHas (QyHKIMS, MOKa3aTeIbHas
byHKIHS, CTENEHHas byHKIMS,
JorapupmuyecKas byHKIMA,
TPUTOHOMETPHUYECKHE byHKINH,
oOpaTHble (DYHKIUH; YMEHHE CTPOMTH
rpaduxu M3y4YEHHBIX byHKIMH,

UCMOJIb30BaTh TIpadUKU TNPH H3YYEHHH
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TEXHOJIOTHH IS
BBITIOJTHEHMSI 32/1a4
npodeccuoHanbHOM
JeATETbHOCTH

MecTa B MOJIUKYJIBTYPHOM MUPE;
— COBEpPLICHCTBOBAaHHME SI3BIKOBOM U
YUTATENIbCKOM KYJIbTYphl Kak CpeicTBa
B3aUMOJICHCTBUS MEXIy JIOABMH U
IIO3HAHUS MUPa;

— OCO3HaHUE€ [ECHHOCTH  HAy4HOHU
NeSITeIbHOCTH, TOTOBHOCTb
OCYILIECTBIISITh MPOCKTHYIO u
UCCIIEI0BATEIbCKYIO JeSTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIE.
OsJaagenue YHHBEPCAIbHBIMHA
y4eOHBbIMH M03HABATEJILHBIMH
JelCTBUSIMU:

B) pabota ¢ nHpopmarmeii:

— BIIQJETh HABBIKAMHM  IOJy4YEHHUS
uHPOpPMALIMM U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYILECTBIISATh
NOWCK, aHAJIM3, CHUCTEeMAaTU3alUI0 |
UHTEPIPETALNIO uHpopMauu
Pa3InYHbIX BUJIOB u bopm
NPECTaBIICHNUS;

— co3laBaTb TEKCThl B Pa3IMYHbBIX
dopmarax C y4eTOM Ha3HAYCHUSA
uHpOpPMaLlUM M LEJIEeBOM ayquTOpuH,
BBIOMpast ONITUMAITLHYIO bopmy
IPECTaBICHUS U BU3yalIU3aluH;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTb uHpopManuy, ee
COOTBETCTBHE IMPABOBBIM M MOpPAIbHO—
THUYECKUM HOpMaM;

- UCTIOJTb30BATh cpeacTBa
UH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX ~ TEXHOJOTHHA B
peleHnn KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c
coOIroIeHIEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, pecypcocoepexeHus,
IPaBOBBIX U STHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

— BJIaJIeTh HAaBbIKAMM pacllO3HaBaHUs U
3aIIUTHI uHopMaIuuy,
UH(POPMALIMOHHOM 0e3omacHOCTH
JMYHOCTH

IPOLECCOB U 3aBUCUMOCTEH, IIpH
pelIeHnH 3ajad M3 JPYIHX Y4eOHBIX
IPEIMETOB U 3ajjad U3 pealbHOU >KU3HH;
BbIpaXaTh  (OpMyJamMH  3aBUCHUMOCTH
MEX]y BEIMYMHAMU;

— yYMeTb ONEpUPOBATH  MOHATUSAMHU:
TOKAECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH W
HEPABEHCTB, PaBHOCHUIILHOCTD
YpaBHEHMH, HEPaBEHCTB U  CHCTEM,
paloHalbHbIE, UppalOHAIIbHBIE,
IOKa3aTeJbHbIE, CTEIIEHHBIE,
JorapupmMHUUECcKue,
TPUTOHOMETPUUYECKHE yYpaBHEHHS,
HEPABEHCTBA U CUCTEMbI; YMETh pelIaTh
YpaBHEHMsI, HEPaBEHCTBA M CHCTEMBI C
IIOMOUIbIO Pa3INYHbIX NIPUEMOB; PELIATh
YpaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBI C
napaMeTpoM; IMPUMEHATh YypaBHEHMUS,
HEPABEHCTBA, UX CHCTEMBI I PELICHUS
MaTeMaTHYeCKUX 3afady M 3a4ad U3
pa3aMyYHbIX 00JIacTel HAyKU U peanbHON
KHU3HU,

— yMeTb CBOOOJHO ONIEPUPOBATH
HOHATUSIMU: IBU)KEHUE, apajlIeJIbHbINA
[IEPEHOC, CHMMETPHSI Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 10100Us, TT0T0O0HBIE
(burypsl; yMeTh pacrio3HaBaTh paBHbIE U
0/100HbBIE (PUTYPBI, B TOM YHCJIE B
IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMETb UCIIOJIb30BATh FEOMETPUUECKUE
OTHOUIECHHMSI, HAXOAUTh F€OMETPUUECKHE
BEITMYUHBI (JUTMHA, YTOJ, TUIOIIA b,
00BbEeM) IPH PEeIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX PEIMETOB U U3 PEATIbHOM
KHU3HU

OK 03.
[InanupoBats u
pean30BbIBAThH
coOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE
pa3BUTHE,

B o0sacTH AyXOBHO—HPaBCTBEHHOIO
BOCIIMTAHMSA:

— c(opMHUPOBAaHHOCTH HPABCTBEHHOI'O
CO3HAHMS, STUYECKOTO MMOBEICHNUS;

— CIIOCOOHOCTDH OILIEHUBATh CUTYAIHIO U
NPUHUMATh  OCO3HAHHBIE  pEIICHUS,
OpPUEHTHUPYSICh Ha MOpajIbHO—

— YMETb ONEpUPOBATH  MOHATUSIMHU:
panuoHaNIbHEIE, HppaLOHANIBHEIE,
II0Ka3aTelbHbIE, CTETICHHBIE,
jorapudmuueckue,
TPUTOHOMETPUYECKHE  yYpaBHEHUA U
HCPAaBCHCTBA, UX CUCTCMEI,

— YMETb ONEPUPOBATH MOHATUSMHU:
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IpeIPUHUMATENBC
KYIO JICSITEIbHOCTh B
npodeccuoHanbHOM
chepe,
UCIIOJIb30BATh
3HaHUS 110
MPaBOBOM U
¢duHaHCOBOM
IPaMOTHOCTH B
pa3IMYHbIX
KU3HEHHBIX
CUTYaIUIX

HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

— OCO3HaHHWE JMYHOTO BKJIaga B
MOCTPOCHUE YCTOMYMUBOrO OYAylIero;

— OTBETCTBEHHOE OTHOIIECHUE K CBOUM
pomnutensM u (WIM) JOPYTUM WICHAM
CEMbU, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHA  IIEHHOCTEU
CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaauLUsAMU Hapo10B Poccuu;
OBjaanenue YHHBEpPCAJIbLHBIMHA
PeryJsiTHBHbIMHU JACHCTBUAMM:

a) caMOOpTraHU3alUs:

—  CaMOCTOATENIbHO  OCYUIECTBISATh
MO3HABATEJIbHYIO NeSTEIbHOCTD,
BBISIBJISITH ~ NMPOOJEMBbl, CTaBUTh U
dbopMyITUpoBaTh COOCTBEHHBIE 33a/]a4H B
0o0pa3oBaTeNbHON  JIEATENbHOCTH U
JKU3HEHHBIX CUTYalMsIX;

— CaMOCTOSITEJIBHO COCTaBJISATh IUJIaH
pelieHuss  OpoOJieMbl € YYETOM
UMEIOIIMNXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;

— JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;
croco0CcTBOBaTh  (DOPMUPOBAHHUIO U
MPOSIBJICHUIO IIUPOKOW JPYIUIUUA B
pa3HbIX 00JIaCTAX 3HAHUHU, MOCTOSHHO
NOBBIIATh CBOW 00pa3oBaTENbHBIN U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPUEMbl peQIIeKCHH IS
OIICHKM CHUTYyallMHi, BHIOOpa BEPHOTO
pelIeHus;

— yMeThb  OIIEHHWBAaTh PHUCKU H
CBOEBPEMEHHO MPUHUMATh PEUIEHUs 10
WX CHIDKCHHIO;

B) DMOIIMOHATBHBIN UHTEJIEKT,
MpeAnoaararonui chopMUPOBAHHOCTE:
BHYTPEHHEN MOTHUBALIMM, BKIIOYAIOIIEH
CTPEMJICHHE K JIOCTHIXKEHHUIO IIeNH |
ycnexy, ONTHUMHU3M, HHHUIIMATUBHOCTD,
yMEHUE JeHCTBOBATh, UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

— 3MIIATHH, BKIIIOYAIONIEH CIIOCOOHOCTE
MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHE

IpYTHUX, YUYUTHIBATH ero pH
OCYLIECTBICHUU KOMMYHUKAIIIH,
CIOCOOHOCTP K COYYBCTBUIO U
COIIEPEKHUBAHHUIO;

— COIMAJBHBIX HABBIKOB, BKIIIOYAIOIINX
CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS
C JApYTHMH JIIOABMH, 3a00THTHCH,
NpOSIBJISITh MHTEpPEC W pa3peliarhb

MHOT'OTPaHHHUK, CEYECHHE
MHOTOTpaHHMKa, KyO, Mapajienenure,
npu3ma, nupamMu/a, dburypa u

MOBEPXHOCTh  BpAIlllEHUs,  MHIUHJP,
KOHYyC, map, cdepa, cedeHUus QUrypsl
BpallleHUs, IUIOCKOCTh,  Kacarolasics
chepbl, IWINHAPA, KOHYyCa, IUIOMAIb

MMOBCPXHOCTHU nmUupamMubl, IIPU3MBEI,
KOHyca, LWIMHIpA, IUomans cdepsl,
o0BeM KyOa, IPSMOYTOJIBHOTO

napajesenunena, NUpamMuabl, TPU3MBI,
LWIMHIpa, KOHYyca, IIapa; YMEHUE

H306pa)I(aTb MHOI'OIpaHHHUKH u
MMOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT
PYKH, C IIOMOIIBIO YCPTECIKHBIX

HHCTPYMCHTOB M 3JICKTPOHHBIX CPCICTB;
yMEThb paclo3HaBaTb CHMMETPUIO B
IPOCTPAHCTBE; yYMEThb  paclO3HaBaTb
IMpaBUJIbHBIC MHOTOT'PAaHHUKU

— YMETb ONEPUPOBATH NOHATUSIMHU:
NpsAMOYrojibHasA CUCTEMa KOOpPAUHAT,
KOOP/AMHATBI TOUYKH, BEKTOP, KOOPAMHATHI
BEKTOpa, CKAJSIPHOE IIPOU3BEACHUE, YTOJI
MEX/y BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXO/IUTh C [TOMOILBIO N3yYEHHBIX
(dopMyJ1 KOOpAMHATHI CEPEUHBI OTPE3Ka,
paccTosiHuEe MEXAY IBYyMs TOUKaMHU
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KOH(JIUKTBI

OK 04.

D¢ dekTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHie

TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

—OBJIAJICHUE HaBbIKaMU yueOHO—
UCCIIEIOBATENIbCKOM,  IPOEKTHOW U
COLIMAJILHOW JEATEIIBHOCTH;
Osgianenue YHHMBEPCAJIbLHBIMH

KOMMYHUKATUBHBIMU /1€l CTBUSIMM:
0) coBMeCTHasl I€SITEIbHOCTD:

—  IIOHUMATH u UCIIOJIb30BaTh
MPEUMYILECTBA KOMaHTHOU u
WHAUBUAYaAIbHOI paboThI;

— IpUHUMATh LEIM  COBMECTHOU
NEeSITEIbHOCTH,  OPraHU30BbIBAaTH U
KOODAWHUPOBATh JEHCTBUSA MO €€
JIOCTHUKEHHIO: COCTaBIISITh IU1aH
JICUCTBUM,  paclpelessaiTb pPoJid  C
y4eToM MHEHUI Y4aCTHUKOB
00CyX/aTh pe3ylbTaThl COBMECTHOMN
paboTHI;

—  KOODAWMHUPOBAaTH W  BBIIOJHSITH
paboTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaJbHOTO ¥ KOMOHMHHPOBAaHHOTO
B3aMMO/ICICTBUS;

— OCYIIECTBIISTh MIO3UTHUBHOE
CTpaTernyeckoe MOBE/ICHUE B
Pa3IUYHBIX  CHUTYyalHUSX, IPOSBIATH
TBOPYECTBO W BooOpaxkeHue, ObITh
WHUITUATHBHBIM.

Osiaagenue YHHBepPCAJIbHBIMU
PeryisiTUBHBIMM € CTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

— TPUHUMATh MOTHUBBI U apPTyMEHTHI
JIPYTHX TroeH npu aHaIn3e
pe3yJbTaTOB JAESATEIbHOCTH;

— TpU3HaBaTh CBOE MpPaBO M TIPABO
JpYyTUX Jro/iel Ha OIIUOKH;

— pa3BHBaTh CHOCOOHOCTh TIOHUMATH
MUp C MO3ULUH JPYroro 4eaoBeKa

— yMeThb OINEpPHpPOBaTh IOHATUAMHU:
CIIy4alHBIN OMBIT U CIIy4yalHOE COOBITHE,
BEPOSTHOCTh ~ CIYYaHOTO  COOBITHS;
YMEThb  BBIYUCIATH  BEPOSITHOCTH  C
UCTIOJIb30BaHUEM TpaUUECKUX METOIOB;
OPUMEHATh  (QOPMYJIBl  CIOXKEHUA MU
YMHOXXEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (DAKTHI U (POPMYJIBI MpH
pEILICHUHN 3a]1a4; OLEHUBATh BEPOSTHOCTH
peanbHbIX COOBITMH; 3HAKOMCTBO CO
CIlyuallHBIMH  BEJIMYMHAMH;  yMEHHE
IPUBOAUTH IIPUMEPHI IIPOSBICHUS 3aKOHA
OonpmIMX YHCeX B OPUPOAHBIX U
OOI1ECTBEHHBIX SBJICHUSX;

— yMmMeTb  CBOOOJHO  OIEPHUPOBATH
HOHATUSAMMU: CTelleHb  C  IIeJbIM
[I0OKa3aTeseM, KOPEHb  HATypaJbHOU
CTENEHHU, CTENEeHb C PalUOHAIbHBIM
roKazareseM, CTEIeHb c
JeHCTBUTEIIbHBIM (BelIeCTBEHHBIM)
nokasaresemM, Jorapupm dYmcia, CHHYC,
KOCUHYC W TaHIEHC IPOU3BOJIBHOTO
quCla;

— yMmMeTb  CBOOOJHO  OIEPUPOBATH
HNOHATUSAME: TpaduK QyHKIMH, 0OpaTHAas
byHKIHS, KOMITIO3ULIUA byHKIHH,
TUHEWHas — QYHKUOWS,  KBaJpaTH4yHas
GbyHKLUSA, cTeNeHHas (YHKLUUS C LeJIbIM
roKazareseM, TPUTOHOMETPHUYECKHE
byHKIHN, oOpaTHbIe
TPUTOHOMETPHUYECKHE byHKINH,
nokaszatreiabHas W Jorapudmuyeckas
GyHKIIMM; YMEThb CTPOUTH TIpaduKu
GyHKUNH, BBINOJIHATH IpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA;

— yMeTb  MHCHOJNb30BaThb  Trpapuku
GyHKUMN JUIST U3y4deHHs] MPOLIECCOB U
3aBUCUMOCTEH TPH pEIICHWW 3a1ad u3
Jpyrux y4eOHBIX MpEeIMETOB U U3
peanbHOHN JKU3HU; BBIpaXXaTh (popMynamu
3aBHCUMOCTH MEX/ly BETUUYNHAMY;

— CBOOOJIHO ONEPUPOBATH TOHATUSIMHU:

YeTHOCTh  (DYHKIMM, TEPUOAUYHOCTD
GyHKIIMM, OrpaHUYEHHOCTh (YHKIUH,
MOHOTOHHOCTh ~ (DYHKIIMH, SKCTPEMYM

¢byHKIMM, HauOoJblllee U HauMEHbIIIee
3Ha4eHUs (YHKIMH Ha TPOMEKYTKE;

YMETh MIPOBOTUTH HCCIIeJOBAaHHE
byHKIUY;

— yMeTh WUCIOJNB30BaTh CBOMCTBA W
rpadukd  QYHKUMH  JUIsI  pelIeHHs
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YpPAaBHEHUI, HEPAaBEHCTB M 3a1ad C
rapaMeTpamu; M300paxarhb Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHU YpaBHEHU, HEPABEHCTB U HUX
CHUCTEM

OK 05.
OcCylecTBISITh
YCTHYIO U
MMCbMECHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
s3bIKe Poccuiickon
®denepanuu C
y4eTOM
0COOEHHOCTEH
COLIMAJILHOrO U
KYJIBTYPHOTO
KOHTEKCTa

B obJiacTu
BOCIIUTAHMSA:

— DCTETHYECKOE OTHOIIEHHUE K MHpY,
BKJIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOpPYECTBA, CIOPTAa,
TpyZJa U OOIIECTBEHHBIX OTHOILLICHUII;

— CIIOCOOHOCTh BOCIPUHUMATh
pa3inyHble BUJIbI UCKYCCTBA, TPAIUIINH
U TBOPYECTBO CBOETO U JPYIHX
HApoOJOB, OILIyIIaTh 3MOIMOHAJILHOE
BO3JEHCTBUE UCKYCCTBA;

— yOeXIEeHHOCTh B 3HAYUMOCTH JUJIS
JIMYHOCTH U OOIIECTBA OTEUECTBEHHOTO
U MHPOBOTO HCKYCCTBA, OSTHUYECKHUX
KYJIBTYPHBIX TPAJAWIHUA W HAPOIHOTO
TBOPUYECTBA;

— TOTOBHOCTh K CAaMOBBIPQKCHHUIO B
pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHHE

ICTETHICCKOTO

OpOSIBIATE  KadyecTBa  TBOPYECKOMH
JUYHOCTH;
OBnanenue YHHUBEPCAIbHBIMU

KOMMYHUKATHBHBIMH JICHCTBHUSMU:

a) o0uieHue:

— OCYHIECTBIISITh KOMMYHHKAIIUU BO
BCeX cepax KHU3HH,
— pacno3HaBaTh
cpencTBa 0OIIIEHHS, IOHUMATh
3HaYeHHE COIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEOCHITKH
KOH(DJIMKTHBIX CHTyallMii W CMSATr4aTh
KOH(JIUKTBI;

— pa3BepHYTO H JIOTUYHO M3Jarathb
CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB

HeBepOabHbIE

— yMETh OIEPUpPOBATH IMOHATUSAMU:
cpenHee  apudMeTHUECKoe, MeluaHa,
HauOoJiblliee W HAWMEHbIIEEe 3HAYCHUS,
pa3Mmax, aucnepcus, CTaHJIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMeHHE
U3BJIEKATbD, UHTEPIPETUPOBATH
uH(pOpMAIIHIO, MIPEACTABICHHYIO B
Tabiuuax, Ha Jauarpammax, rpadukax,
OTpPaXarollyld  CBOMCTBA  peajbHbBIX
MPOLIECCOB U SBJICHUH; MPEACTABIATh
uH(OpMAILIMI0O C TIOMOINBID Ta0IUIl U
Juarpamm; MCCleoBaTh CTaTUCTHUYECKUE
JaHHbIC, B TOM 4YHUCJIC C IPUMCHCHUCM
rpadUYecKuXx METOJOB M 3JIEKTPOHHBIX

CPEJCTB;
— yMeThb ONEpUpOBaTh MOHATUSIMHU:
TOYKa, npsimasi, MJIOCKOCTb,
MIPOCTPAHCTBO, JBYTPaHHbBIN yroJ,
CKPEIIUBAIOIINECS MIpsIMBIE,

[apajyIeNIbHOCTh U NEePHEeHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YTOJ MEXAY
OpSAMBIMM, YILOJI MEXAYy MpsIMOH U
IUIOCKOCTBIO, YrOJI MEXAY IIOCKOCTSIMH,
paccTossHHE OT TOYKM J0 IUIOCKOCTH,
paccrosiHue MEXY PSIMBIMH,
paccTosHUE MEXKIY MIIOCKOCTSAMU;

— YMEThb HCIIOJIb30BaTh MpPHU pEIICHUU
3ajjau M3y4YeHHble (aKThl M TEOPEMBI
IUITAHUMETPUM;  yYMEHHUE  OLEHUBATh
pasMepbl 00BEKTOB OKPY>KAIOLIET0 MUpPa

OK 06. ITposiBnsTH
IpaXkJIaHCKO-
NaTPUOTHIECKYIO
MO3HIIHIO,
JIeMOHCTPHPOBATH
0CO3HaHHOE
TIOBEJICHHE Ha
OCHOBE
TPaIUIIHOHHBIX
POCCUNCKUX
JTyXOBHO-
HpPaBCTBEHHBIX, B
TOM YHCJIE€ C YIETOM

— OCO3HaHUE oOyyaromuMucs
POCCHUICKON IPaKIaHCKOU
HUICHTUYHOCTH,

- LeJIEHANPABIEHHOE pa3BUTHE

BHYTPEHHEN IIO3MIMM JIMYHOCTH Ha
OCHOBE JTyXOBHO—HPABCTBEHHBIX
EHHOCTEHN HapoJ0B Poccutickoit
depnepanuu, HUCTOPUYECKUX H
HallMOHAIbHO—KYJIBTYPHBIX TpaJHIIHi,
dbopMUPOBaHHE CHUCTEMBI 3HAUYUMBIX
IIECHHOCTHO—CMBICIIOBBIX yCTaHOBOK,
AHTUKOPPYIMIHUOHHOIO MHPOBO33PEHMUS,
MIPaBOCO3HAHUS, JKOJIOTUYECKOM

— YMETb ONEepUpPOBATH NOHIATUSIMHU:
IPSIMOYTOJIBHAS CUCTEMA KOOPINHAT,
KOOpJMHATHl TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEJICHUE, YTOJI
MeX1y BEKTOpaMHu, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YNCIIO;
HAXOJHUTh C TOMOUIbIO U3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXIy JBYMs TOUKaMU;
—yMeTh BBIOMPATh MOIXOAAIIHNHA
M3YYEHHBIN METOA JUIsl pelIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTHYeCKUe QaKThl U
MaTeMaTHYeCKUe MOJIETH B IPUPOJTHBIX U
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rapMOHHU3AIUN
MEKHAIIMOHAIBLHBIX
1 MEKPEITUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThl
AHTHUKOPPYIIIMOHHO
I0 MOBEACHUS

KYJIbTYpbI, CIIOCOOHOCTH CTaBUTH IIEJIU
U CTPOUTD KU3HEHHBIEC IIJIaHBI,

B yacTu rpaxkIaHCKOro BOCIIUTAHUA:
— OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX
npaB U 00sA3aHHOCTEH, YyBaKEHHE
3aKOHA U MPABOIOPSIKA;

— MIPUHSATHE TPagULIMOHHBIX
HallMOHAIbHBIX, 00IICUETOBEYECKUX
T'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IICHHOCTCIA;

— TOTOBHOCTh
UJICOJIOTHH
HallMOHAIN3Ma,
JUCKpUMHUHAIIUK 110
PEJMTUO3HBIM,
HallMOHAIBHBIM MPU3HAKAM;

— TOTOBHOCTb BECTHU COBMECTHYIO
JIeSATeTbHOCTh B WHTEpecax
rPpaKJIaHCKOTO O0O0IIeCcTBa, y4acTBOBAaTh
B CaMOYIIPaBJICHUU B
0011e00pa3oBaTeIbHON OpraHu3aluyd U
JIETCKO—IOHOUIECKUX OpraHUu3alNsIX;

— YMEHHE B3aUMOJECHUCTBOBATb C
COLIMAIbHBIMU UHCTUTYTaMHU B
COOTBETCTBUM C WX QYHKIUSIMU U
Ha3HA4YCHHEM;

— TOTOBHOCTh K TYMaHHUTApHOU U
BOJIOHTEPCKOU JESATEIbHOCTH;
MaTPUOTUYECKOTO BOCTIUTAHUSI:

—  c(hOpMUPOBAHHOCTh  POCCUNCKOI
TpakIaHCKOM UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXEHUS K CBOEMY
HapoJly, UyBCTBa OTBETCTBEHHOCTH
nepen PomunoM, ropmoctu 3a CBOM
Kpail, cBOW PoauHy, CBOW S3BIK U
KylIbTypy, TMpOIIJIOE W HACTOsIIEe
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;
- LIEHHOCTHOE OTHOILLEHUE K
rOCYJapCTBEHHBIM CHUMBOJIaM,
HUCTOPUUYECKOMY u MIPUPOTHOMY
HACJICANI0, TMaMSITHUKAM, TPaTULIUSIM
HaponioB Poccun, noctuxkenusm Poccun
B HayKe, HCKYCCTBE, croprTe,
TEXHOJIOTHUSIX U TPYJE;

— uaenHas yOeXIEHHOCTh, TOTOBHOCTh
K CclIyxeHuto u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

POTHBOCTOSTh
IKCTpPEMH3MA,
KkceHogoouu,
COILIMATILHBIM,
pPacoBbIM,

OCBOEHHBIE o0yyaromumMucs
MCKITPECAMETHEBIC IIOHATUA u
YHUBEpCaJbHbIE Yy4eOHbIE JelcTBUS
(perynsaTuBHBIE, [MO03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHME IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOI
Y MHPOBOM MaTeMaTU4E€CKON HaAyKH.

— YMETb ONEpUPOBATH  MOHATUSIMHU:
CIIy4aiHbII OIBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTb ~ CIYy4aHOTrO  COOBITHS;
YMETb  BBIYMCIATH  BEPOATHOCTH €
UCIOJIb30BaHUEM I'paMueCKUX METOOB;
OPUMEHATH  (QOPMYJIBI  CIOXKEHHUA |
YMHOXECHUS BEPOATHOCTEH,
KOMOUHATOpHBIE (DaKThI U (POPMYIIBI IIPH
pEILIECHNN 3a/1a4; OLICHUBATh BEPOSATHOCTU
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CIIy4allHBIMU  BEJIMYMHAMH;  YMEHHUE
IIPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OonpIIMX 4YHMCel B HPUPOAHBIX U
OOLIECTBEHHBIX SIBJICHUSAX
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— CHOCOOHOCTh HMX HCIIOJIb30BaHUS B
MO3HABATEJILHON u COLMATILHOMN
MpaKTHKE, TOTOBHOCTb K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U
OCYILIECTBJICHUIO y4ueOHOU
JIeATEeIbHOCTH, OpPTaHU3aluu y4yeOHOTo
COTPYJIHUYECTBA C IMEIaroru4yecKuMu
pabOTHMKaMU ¥  CBEPCTHUKAMH, K

y4acTHUIO B MOCTPOCHUH
MHAUBUYaJIbHON o0pa3zoBaTenbHON
TPaeKTOPUH;

— OBIIJICHHE HABBIKAMU y4eOHO—
HCCIIEIOBATENILCKOM, TPOEKTHOM 1
COLIMAIbHOMN eI TCILHOCTHA

OK 07. - HE MIPUHUMATh JICUCTBUS, | — YMEThb ONEPUPOBATh  IMOHITHSIMH:
CopeiicTBOBaThH NPUHOCAIINE BPEJl OKpYyXKarome cpene; | GyHKUuus,  HempepbiBHas  (YHKIHA,
COXPaHEHHUIO - YMETb IIPOrHO3UPOBATh | IPOU3BOJHAs, nepBooOpasHas,
OKpYyKaroIen HeOJIaronpusITHbIE 9KOJIOTMYECKUE | OTPEIEIICHHBIN UHTErpa; YMETh
Cpelbl, IIOCIIEACTBHUS IPEIIPUHUMAEMBIX | HAXOJUTh INPOU3BOAHBIE 3JIEMEHTAPHBIX
pecypcocOepexeHu | IeHCTBUH, MPeaoTBpaIaTh uxX; byHKIHH, UCIIOJB3Yysl  CHPABOYHBIC
10, IPUMEHATH —  pacIIMpUTbh ONBIT JEATEIBHOCTH | MaTepUallbl; UCCIENOBATh B IPOCTEUIINX
3HaHUs 00 HKOJIOTMYECKOI HANpPaBICHHOCTH; ciydasx (QYHKIMM Ha MOHOTOHHOCTH,
WU3MEHEHUN — pa3pabareiBaTh IUIaH  PELICHMS | HAXOAUTh HaWMOOJbIIME U HAUMEHbIIHNE
KJIMMaTa, IPUHLIUIBL | IPOOJIeMbl € Y4eTOM  aHaJW3a | 3Ha4eHUs (PYHKIUH; CTPOUTH Tpaduku
OepeKIMBOro MUMEIOLUXCS MaTEepUaIbHBIX U | MHOTOYJIEHOB c HCII0JIb30BAHUEM
IIPOU3BO/ICTBA, HeMaTepuaibHbIX PECYPCOB; afnmapaTta MaTeMaTUYECKOTro aHallu3a;
3¢ deKTUBHO — OCYILIECTBIIATh LEJICHANIPABICHHBIN | IPUMEHATh MPOU3BOAHYIO IPU PEUICHUH
JIeiCTBOBATH B IIOMCK IIEpEeHOca CPEACTB M CHOCOOOB | 3a/1a4 Ha JBM)KEHUE; pelaTbh MPaKTHKO—
Ype3BbIYAHBIX JeicTBUS B MPO(ECCHOHANBHYIO Cpelly; | OPUEHTHPOBAHHbBIE 3a1a4u Ha
CUTYaLUAX — yMeTb T[EePEHOCUTh 3HAHHWA B | HAMOOJIbIIME M HaUMEHbIIUE 3HAYEHUS,
MIO3HABATEJIIBHYI0O W IPAKTUYECKYIO | HA HAXOXIEHUE IIyTH, CKOPOCTH U
00J1aCTH KU3HEEATEIHOCTH; YCKOPEHUS;
—  IpexjaraTb  HOBBIE  IIPOEKTHI, | — YMETb ONEPUPOBATh  IOHSITHUIMM:
OLICHMBAaTh HJEU C MO3UIMM HOBU3HBI, | IBUKEHHUE B MPOCTPAHCTBE, IMOAOOHBIE
OpPUTMHAJIHOCTH, NPaKTUYECKOH | GUTyphl B MPOCTPAHCTBE; MCMOIb30BATH
3HAYUMOCTH; OTHOLICHHE IUIOIIAJEH MOBEPXHOCTEU U
— JlaBaTh OILIGHKY HOBBIM CHUTYalUsM, | 00bEMOB MMOJA00HBIX (GUTYP MPHU PELICHUH
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, | 3a/1a4;
OLICHUBAaTh COOTBETCTBUE PE3YyJIbTAaTOB | — YMETh BBIYUCIATH T'€OMETPUUYECKHE
LEJAM BEIMYMHBI  (A7MHA, YroJ, IUIOIIAb,
o0BeM, IUI0IIA/b MTOBEPXHOCTH),
UCTONb3ysl M3y4deHHble (OpPMYJIBl H
METO/IbI
[IK 5.4 VYmenus:  IlpousBoauts  npoduiiakThuyeckue  paboThl,  MPETyCMOTPEHHbIE
Opranu3oBbIBaTh U | TEXHOJOTHYECKHUM IIPOLIECCOM;
KOHTPOJIMPOBATh [TpoBOAMTH OLIEHKY KadecTBa CBSA3M, OOECIeYMBAEMOM BO3HUMBIMH U HOCHMBIMH

BBITIOJTHEHHE paboT
10 TEXHUIECKOMY
00CITyXKUBaHUIO,
PEMOHTY U
MOJICpHU3AIUH
00BEKTOB

YCTpOﬁCTBaMH )KGJ'IC3HO,Z[0p0)KHOI‘/’I MOABH>KHOM OJICKTPOCBA3U;

[IpoBepsiTh  PabOTOCTIOCOOHOCTH
AIIEKTPOCBSI3H;

YCTPOMCTB

JKETIE3HOIOPOKHON  TOJABUKHOU

[IpuMeHATh cpeacTBa MHAUBHIYAIBHON 3aIUTHI IPU OCMOTPE BO3UMBIX M HOCHMBIX
AQHAJIOTOBBIX U IIU(PPOBBIX YCTPONCTB JKEIE3HOAOPOKHOM MMOIBUKHOM SIIEKTPOCBSI3U

C NpUMEHEHHEM MPHUCHOCOOICHHIH,

HHCTPYMCHTA W OJCKTPOU3SMEPHUTCIbHBIX
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JKETIE3HOI0POKHOM
AJIEKTPOCBSI3U

puOOPOB;

OcymiecTBiIATh KOHTPOJb TOCTYIUIEHUSI COOBITM B CHCTEMY MOHHUTOPHHIA
COCTOSIHUSI CUCTEMBbI KOHTPOJISI U YIIPABIEHUS JOCTYIIOM;

OnpenensiTh OTCTYIUICHHS OT HOPM COJEPKAHHUS OOBEKTOB  >KEIE3HOJOPOKHOMN
3JIEKTPOCBSA3H;

OcymiecTBIATh KOHTPOJIb BBITIOJTHEHUS pabOT 110 TEXHUYECKOMY 00CITY)KHBaHUIO;
[InanupoBaTh COOCTBEHHYIO J€ATEIBHOCTh U JEATEIbHOCTb PAOOTHUKOB II0
TEXHUYECKOMY  OOCIY’)KHBAaHUIO, PEMOHTY M  MOJEPHM3AallUd  OOBEKTOB
KEJIe3HOIOPOKHON HIIEKTPOCBSI3Y;

Bomonuate  paboTel MO TEPEKIIOUEHHIO  OOCIIY)KMBAaEMBIX  OOBEKTOB
KEJIe3HOIOPOKHON HIIEKTPOCBSI3Y;

UurtaTh DSIEKTPUYECKHE CXEMBI OOCITY)KMBAEMBIX OOBEKTOB >KEIE3HOAOPOKHOM
3JIEKTPOCBSA3H;

[IpuHuMaTh pelieHus] B HECTAHJAPTHBIX CHTYaLUsAX HPU OPraHU3alUU PadOTHI 1O
TEXHUYECKOMY  OOCIy)KHUBAaHUIO, PEMOHTY M  MOJEpPHM3allUd  OOBEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3H;

Hcnonb3oBath MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH npu
TEXHUYECKOM  OOCITY)XKMBaHWH, PEMOHTE H  MOJCpHHU3aIUMH  OOBEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3H;

[TpuMeHATh METOAMKY OpraHM3allMy U MOAJEpKaHMs NOopsiiKa Ha pabounx MecTax,
YCTaHABJIMBAIOLYIO TPEOOBAHUS 110 MOBBIIIEHUIO KaY€CTBA U MIPOU3BOIUTENBHOCTH
TPyZAa, CHWKEHMIO MOTEepb pabouero BPEMEHH, CO3/1aHUI0 O€30IacHbIX YCIOBUH
TpyJa pabOTHUKOB KEJIE3HOAOPOKHOTO TpaHcmopTa (manee - cuctema SC)

3Hanus: HopMaTUBHO-TEXHUYECKHE U PYKOBOJAAIIME JTOKYMEHTBI I10 TEXHUUYECKOMY
00CITyKUBAaHUIO U PEMOHTY OOBEKTOB JKEIE3HOIOPOKHOMN AIIEKTPOCBSI3H;

Hopwmbl BpeMeHH Ha BBIIOJHEHHE pabOT M0 TEXHUYECKOM 3KCIIyaTallud 0ObEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3M B 4YacTH, PErVIAMEHTUPYIOLIEH BBIIIOJIHEHUE
TPYAOBOH (DYHKIMH;

TexHonorust BBHIIOJHEHHUS] PabOT IO TEXHUYECKOMY OOCITYKUBAaHUIO OOBEKTOB
KEJIe3HOIOPOKHON 3IIEKTPOCBSI3Y;

OcoOeHHOCTH pexHMa paboyero BpEeMEHM M BPEMEHM OTAbIXa, YCJIOBUH Tpyda
OTJENIbHBIX KaTeropuii paOOTHUKOB JKEJIE3HOJOPOXKHOIO TpaHCIoOpTa OOILEero
M0JIb30BaHNUs, pad0OTa KOTOPHIX HEMOCPEACTBEHHO CBS3aHA C JBUKEHHEM I10€3/I0B, B
YacTH, PETJIaMEHTHPYIOLIEH BHINOIHEHUE TPYAOBOI (PyHKINHY;

IIpaBuna nenoBOW 3THKM B YaCTH, PEMVIAMEHTHPYIOLIEH BBIIOJIHEHUE TPYIOBOMN
byHKINY;

[IpaBuiia  TeXHUYECKOW  OKCIUlyaTallUM  JKENEe3HbIX  JOpOr B 4acTH,
perilaMeHTHPYIOLIeH BbINOIHEHUE TPYA0BON (DYHKIIMH;

Tpynosoe 3aKOHOJIaTEIbCTBO Poccuiickoit denepannn B 4acTH,
periiaMeHTHPYIOLIeH BbIMOIHEHUE TPYA0BON (DYHKIIMH;

[Topsinok BeaeHUsI TEXHUUECKON U MHPOPMAIIMOHHO-CIIPAaBOYHON JOKYMEHTAIH 110
TEXHUYECKOMY OOCIYy)KUBAaHUIO M PEMOHTY OOBEKTOB  KEJIE3HOJIOPOKHON
AIIEKTPOCBSI3H;

TpeboBaHust OXpaHbl TpyHda, MOXKApHOW OE30MACHOCTH M 3IEKTPOOE30MacCHOCTH,
CaHUTapHble HOPMbl M TMpaBWJIa B YacTH, pErJIaMEHTHPYIOUIEH BbBITOJIHEHUE
TPYAOBOH (DYHKIIMH;

HopmaTuBHbIE TpaBOBbIE U JIOKAJbHbIE HOPMATHBHBIE AaKThl IO OpTraHHU3AINH
paboThl MO TEXHUYECKOMY OOCITYXHBAHHUIO, PEMOHTY M MOJEPHU3ALUU OOBEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3H;

PernameHT TeXHMUECKOTO OOCITY>KUBAHHS U PEMOHTA OOBEKTOB KEJIE3HOIOPOKHOM
JJIEKTPOCBS3H B 3aBUCUMOCTH OT KJ1acca yKeJIe3HOJOPOKHBIX JIMHHIA;

YCTpolcTBO, NIpaBWwia  JKCIUTyaTallUM, TEXHUYECKUE  XapaKTEPUCTUKH U
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KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCIY)KHBAa€MbIX OOBEKTOB IKEJIC3HOIOPOKHOU
AIIEKTPOCBS3H;

TexHonoruu, mnpaBujia OpraHU3alUd pa3padOTKH U peaju3aluu IMPOEKTOB
OEpEKITUBOTO MTPOU3BOJICTBA;

[Topsimox paboThl ¢ MPOrpaMMHBIM OOECIIEUeHUEM MIPH OPraHU3aIUN TEXHUYECKOTO
oOCyXMBaHUS, PEMOHTA W MOJCPHHU3AIMU OOBCKTOB  >KEIC3HOJOPOKHOM
AIEKTPOCBS3H;

[Topsiiok BepeHUsI TEXHUUECKOW U MHPOPMALIMOHHO-CIIPABOYHOM TOKYMEHTALUHU 110
TEXHUYECKOMY 00CTY>KUBAHUIO, PEMOHTY U MOJIEPHHU3AI[UH 0OBEKTOB;

[lpaBuna  TEXHMYECKOW  HKCIUTyaTalldd  JKEJIEe3HBIX  JIOpOr B 4YacTH,
perJaMeHTUpYIoIel BhINOJIHEHHE padoT;

TpeOoBanusi OXpaHbl TPyAa, MOXKAPHOW OE30MACHOCTH M AIIEKTPOOE30MacHOCTH,
CaHUTapHbIe HOPMBI U MPaBUJIa B YaCTH, PETJIAMEHTUPYIOLIEH BBINOJIHEHHE PadoT;
Hopmbl pacxoma MarepuasioB, 3allaCHBIX 4YacT€l, CPOKM HCIOJIb30BaHUs
WHCTPYMEHTA

B pesynprare ocBOEHHS mporpaMMbl y4eOHOTO MpenMeTa OO0YJaromuiics ToKeH (OpPMHUPOBATH
CJIEyIOIlMeE JIMYHOCTHBIE pe3ybTathl (nanee — JIP):

JIP.2 IIposBistonivii akTUBHYIO TPaKIaHCKYIO MO3ULIUIO, JEMOHCTPUPYIOIIMH IPUBEPKEHHOCTD
[PUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUH B
CTY/IEHYECKOM U TEPPUTOPUAIILHOM CaMOYIIPAaBJIEHUH, B TOM 4YHCJIE Ha YCIOBMSX J100pPOBOJILYECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aliii.

JIP.4 TTposBistomuii 1 1EMOHCTPUPYIOIIUN YBaKEHHE K JIIOASAM TPYZAA, OCO3HAIOUIMNA LEHHOCTb
cooctBenHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHWUIO B CETEBOM cpele JUYHOCTHO H
po¢eCCHOHATILHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

JIP.23 Ionyuenue o0yyaroumMucs BO3MOKHOCTH CAMOPACKPBITUSL U cCaMOpealIn3aliys JTUYHOCTH.

JIP.30 OcymecTBIsAOMMI MOMCK M HCHOJb30BaHHE HWHPOpPMALUHU, HEOOXOAUMON Ui
3¢ HEKTUBHOTO BBITOIHEHHUS PA3JIMYHBIX 33134, MPOPECCHOHATFHOTO U IMYHOCTHOTO PA3BUTHSI.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0bem y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl

O0BEM B yacax

O0bém o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCJIE:

OCHOBHOE cO/Iep:KaHHe 253
B TOM YHUCIJIE:

JIEKINH, YPOKH 160
MPAKTUYECKHUE 3aHATHS 93
IIpodeccrnonabHO-OPHEHTHPOBAHHOE COIePKAHUE 24
B TOM YHCIIE!

TEOPETHYECKOE O0YydYeHHUE 24
MPAKTUYECKHE 3aHITHS

CamocrosiTesibHas padoTa o0yuaruierocs (Bcero) 57
B TOM YHUCIJIE:

CocrapiieHue CIipaBOYHOr0 MaTepuana 57
IIpoMe:kyTOUHasI aTTECTALUSA 30

Ilpomercymounas ammecmayusn 8 popme 3auema c oyenxou (| cemecmp)

Ilpomescymounas ammecmavyusn ¢ ghopme sxzamena (11 cemecmp)
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2.2. TemaTnueckuii niian u copep:xkanune yuednoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIeTeHIIUH
Coaep:xanue yueOHOIro MaTepHuaJia, MPaKTHYeCKHUE 3aHATHS, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITeIbHAsA padoTa 00y4yaommxcs 4yacosB JIMYHOCTHBIE
pe3y/ibTaThl
(JIP)
Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Llens u 3anaun Copepxxanue yueOHOIro MaTepuasa
MaTEMaTHKU IIPA OCBOCHUU O3HakomiieHHe oOydaromuxcs ¢ ¢popMaMy TEKyIIeH U MPOMEXYTOYHOH aTTecTalui,
CIIELIUATTBHOCTH. OCHOBHOW W JOMNOJIHUTEIBHON JIMTEPATYPON MO KypCy AUCUUILUIMHBI U MPOBEICHUE 5 JIP 2.4.23.30
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH. P
Maremartuka B HayKe, TEXHUKE U IPAKTUYECKOM AeATeNbHOCTH. Llenu u 3anaun
W3YYEHHs MaTeEMaTHKU Ipu ocBoeHuu cnenuansHocren CIIO.
Tema 1.2. Ynucna u apupmernueckue | Comep:kaHue yueOHOro MaTepuasa
ornepauuu HaJ HUMH. [IpouieHTHEIE JleWicTBUS HaJA MOJO0XKHUTENbHBIMU M OTPULIATENILHBIMU YMCIaMH, OOBIKHOBEHHBIMU U
BBIUYHCIICHUS. JNEeCATUYHBIMA  ApoOsiMu. JlelicTBUSL cO  CTeNeHAMH, (OPMYIIBI  COKpAIIEHHOTO 2 TP 2.4.23.30
YMHOXX€HUS. Bolpaxkenus u npeodpazoBanus. [IpocTeie MpoOLEHTHI, pa3Hble CIOCOOBI T
uX BelyMciIeHUs. CI0XKHbIE TPOIEHTHI.
Tema 1.3. I'eomerpus Ha mnockoctu. | Coaep:kaHue yueOHOro MaTepuasa
IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME
Bunpl ninockux ¢uryp v ux miomasis. 2 JIP 2,4,23,30
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce F€OMETPUHN Ha IIOCKOCTH.
Tema 1.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2
Nel «Ywucna v BEIYHUCICHUS. [TpakTiueckoe 3austue Nol o teme «Hucaa v BEIYUCICHUSY. JIP 2,4,23,30
Tema 1.5. YpaBHenus u Copaepxxanue y4yeOHOro MaTepuasa
HEPABEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHHS U HepaBeHCcTBA. CIoco0b! 9
pELIeHUs] CUCTEM JIMHENHBIX ypaBHeHM. [lonaTus: matpuna 2x2 u 3x3, onpeaennurens JIP 2,4,23,30
matpulbl. Meton I'aycca. CucteMbl HETMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.6. Cucrembl ypaBHeHuni u | Cojep:kaHue y4eOHOro MaTepuasia
HEPaBEHCTB. BxonHol koHTpOIb. Beruucnenus u npeoOpa3oBaHusi. Y paBHEHUs U HEPABEHCTBA. 2 JIP 2,4,23,30

I'eomeTpust Ha IIOCKOCTH.
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1 2 3 4

CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBiieHHE CIIPaBOYHOr0 Marepraia no reMe «4ucia u BBIYMCICHHS» P

Tema 1.7. Ilpaktuueckoe 3ansrue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30

No2  «JIuneitnbie  ypaBHeHus U | [Ipaktuueckoe 3ansitue No2 1o teMe «JIuHeliHbIe ypaBHEHUS U HEPABEHCTBA» 2

HEPABEHCTBA»

Pa3nen 2.1Ipsimble U JIOCKOCTH B MPOCTPAHCTBE 18

Tema 2.1. OCHOBHBIE TOHATUS Copaepxxanue yueOHOro MaTepuasa

CTepEOMETPHH. [Tpenmer crepeomerpunt. OCHOBHBIEC MOHATHS (TOYKA, IPSIMasi, IIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCMOMBI cTepeomeTpuu. [lepecekaromuecs, 9 OK 04
napasuliesibHbIE U CKpeluBaromecs npsameie. [I[pru3Hak U CBOMCTBO CKPEIIMBAIOIINXCS JIP 2,4,23,30
npsiMbix. Pacrionoxenue npsmMbix U miaockocteil. OCHOBHBIE TPOCTPAHCTBEHHbIE
burypsl.

Tema 2.2. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30

Ne3 «IIpumeneHue akcuom [TpakTuueckoe 3ausatue Ne3 no teme «lIpruMeHeHne akcuoM CTepeOMETPHI 2

CTEPEOMETPUI.

Tema 2.3. ITapamiensHoCTb NpsAMbIX, | Cofep:kaHue y4eOHOT0 MaTepuasa

MPSIMON U TUIOCKOCTH, TNIOCKOCTEH. [TapannensHbie npsimas u mockocTs. Onpenenenue. [Ipusnak. CroiicTBa (¢
nokaszatenbcTBoM). [lapamnensubie mockoctu. Onpenenenue. [pusnak. CroiicTsa (C 2
JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunes u ero 3JIeMeHTHI. JIP 2.,4,23,30
CBolicTBa IPOTUBOMNOJIOKHBIX TpaHel U AuaroHanei napamuenenunena. [locrpoenne
ceyeHuil. Pemenue 3aqay.

Tema 2.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa

Ned «[lapannenbHOCTb MPSIMBIX U [Tpaktnyeckoe 3ansatue Ned o teme «llapanienbHOCTh NPAMBIX U INIOCKOCTEH». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.5. [lepneHAuKyIIpPHOCTD Copnepxanue yueOHOro Mmarepmuasa

MPSIMBIX, IPSIMOM U TJIOCKOCTH, [lepnengukynspusle npsmble. [lapamnenbHble nOpsMble, NEPIEHIUKYISPHBIE K

IJIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NEpPNEeHIUKYIAPHOCTH NMPSAMOW M IUIOCKOCTH. JlOKa3aTenbCTBO.
Ilepnengukynap u  HakinoHHas. [lepnenaukynspuele  miockoctd.  IIpusHak 2
NEPIEHIUKYIAPHOCTH IUIOCKOCTeH. JlokasaTenbcTBO. PaccTosiHMS B NpOCTpaHCTBE. TP 2,4,23,30
Teopema o Tpex mnepneHauKyisipax. Jloka3aTenbCcTBO. YToa MEXAy MpAMOM H
IJIOCKOCTBIO. YTOJI MEX/Ty MIOCKOCTSAMHU.

Tema 2.6. [TapannennHble, Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
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NIEPIEHIUKYIIPHBIE, AKcuoMbl crepeoMeTpud. IleprneHuKyIapHOCTb MPSIMON U TUNIOCKOCTH,
CKPELIMBAIOIIUECS MTPSIMBIE. [apajyIeNIbHOCTh JIBYX HMPSMBIX, IEPHIEHIUKYIISPHBIX MNIOCKOCTH,
MEPIECHINKYISIPHOCTD TIJIOCKOCTEH.
CamocrosiTesibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBiieHHe CIPaBOYHOI0 MaTepuaia 1o teme «CrepeoMeTpus» P
Tema 2.7. IIpakTiueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Nod «Yros Mmexny npsMbIMU. ITpakTueckoe 3ansaTue Neb no teme «YToa MeXAy OpsIMbIMUY. P
Pazjnen 3. KoopauHaTsl 1 BEKTOPBI 16
Tema 3.1. JlexaproBsl koopauHaTsl B | Cojep:kaHue y4eOHOI0 MaTepuasa
IIPOCTPAHCTBE. JlekapToBbI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiiiie 3a1aun B KOOpiMHATaX. 2 TP 2.4.23 30
PaccrosiHne mexay IByMsl TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3KA. >
Tema 3.2. Bextops! B npoctpancTse. | Coaep:kaHue y4eOHOro MaTepuasa
VYron Mexxay BEKTopaMu. Bekrops! B npoctpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uncio. Kommuianapusle BeKTopbl. CKasipHOE MPOU3BEACHUE BEKTOPOB. Paznoxkenue
BEKTOpa 10 TPEM HEKOMILJIaHAPHBIM BeKTOpaM. KoopIuHaThl BEKTOpa, CKaJIsipHOE 2 TP 2.4.23 30
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAaMU, YIOJ MEXTY P
HPSMOM U TIOCKOCTBIO, YTOJI MEKAY IUNIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH.
["eomeTpruyecKuil CMBICH ONpeenuTens 2x2.
Tema 3.3. [IpakTuueckoe 3aHATHE Copepxanue yueOHOro Mmarepuasa 5
Ne6 «KoopanHaTBI M BEKTOPEDY. [Tpaktuyeckoe 3anstue Neb o teme «lIpon3BeieHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Copepxanue yueOHOro Mmarepuasa
OpUEHTUPOBAHHBIE 33]]a4M Ha KoopaunatHas niockocTs. Berunciienne paccTosiHU U MIomaiel Ha MI0CKOCTH. 2 TP 2.4.23.30
KOOPJMHATHOM INIOCKOCTH. KonnuecTBEeHHBIE PACUETHI. T
Tema 3.5. Pemenne 3a1a4. Conep:xanue yueOHOro MaTepuaJia
KoopanHaTsl 1 BEKTOPHI. JlexapToBbI KOOPANHATEI B TpOCcTpaHcTBe. BekTopsl B pocTpancTBe. CloXKEHUE U
BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. KoMiuianapHbie BEKTOPBI.
CkansipHO€E TPOU3BENECHNE BEKTOPOB. PaznokeHue BEKTopa 0 TPEM HEKOMILIaHAPHBIM 9
BekTopaM. [Ipocreiimue 3anaun B koopauHarax. KoopamHaTel BEKTOpa, pacCTOSIHUE JIP 2,4,23,30
MEXly TOUKaMH, KOOPJIUHATBI CEPEUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB
B KOOpJMHATAX, YTOJI MEXKIY BEKTOPAMHU, YTOJl MEXY MPSAMOI U MIOCKOCTBIO, YIOJ
MEXY INIOCKOCTSMH.
Tema 3.6. [IpakTuueckoe 3aHsTHE Copaepxxanue y4yeOHOro MaTepuasa 5
Ne7 «IIpon3BeieHNE BEKTOPOBY. [Tpaktuyeckoe 3anstue Ne7 o reme «KoopIuHATBI U BEKTOPHIY. JIP 2,4,23,30
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CamocrosiTeibHas padora Ne3 4 JIP 2.4.23.30
CocTtaBieHUe CIPAaBOYHOr0 MaTepuaia 1o teMe «KoopauHaTel U BEKTOPBI». >
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 30
Tema 4.1. Tpuronomerpuueckue Conep:kanue y4eOHOT0 MaTepuaJia
(byHKIMU TPOU3BOJIBHOTO YA, Paguannas u rpamycHas Mepa yria. IIoBOpoT TOYKM BOKpYr Hauyana KOOpIMHAT.
qHCa. Onpenenenre cuHyca, KOCMHYCa, TAHI€HCA U KOTaHreHca. 3HAKU CHHYyca, KOCHUHYCA, 2 JIP 2,4,23,30
TAHI'€HCAa U KOTAHI€HCAa 10 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM,
TQHI'€HCOM M KOTaHI'€HCOM OJJHOT'O M TOTO YK€ YIJIa.
Tema 4.2. OcHOBHbIE Copaepxxanue yuyeOHOro MaTepuasa
TPUTOHOMETPUYECKHUE TOKIECTBA. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC M KOTaHI'€HC YIJIOB OH - 2
a.. DopmyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa
Ne8 «Tpuronomerpuueckue [Tpaktunyeckoe 3anstue Ne§«Tpuronomerpuyeckue GyHKIIMK IPOU3BOJIBHOIO YIa, 2 JIP 2,4,23,30
(GyHKIMU TPOU3BOIBHOTO YTIJIa, YHUCIIAY .
YHCIIay .
Tema 4.4. Cunyc, kocunyc, TanreHc | Coaep:kaHue y4edOHOro MaTepuasa
CYMMBI U Pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pPa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria. ®opmynbl  mojgoBHMHHOrO yria. [IpeoOGpasoBaHusi CyMMBI 2
TPUTOHOMETPUUYECKMX (YHKUMHA B TPOM3BEAECHHUE U MPOU3BEACHUS B CYMMY. JIP 2,4,23,30
BolpakeHue TpuroHoMeTpuueckux (yHKIMI depe3 TaHT€HC MOJOBUHHOTO apryMeHTa.
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHH.
Tema 4.5. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa
Ne 9 «IIpeobpa3oBanue [Tpaktuyeckoe 3anstue Ne9 no reme «lIpeoOpa3oBanue TPUrOHOMETPHUUECKUX 5 TP 2.4.93 30
TPUTOHOMETPUYECKUX BBIPAKEHUN). | BBIPAKECHUI. P
Tema 4.6. ®yHK1IMHU, UX CBOWCTBA. Copaepxxanue ydyeOHOro MaTepuasa
OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTD, HEUETHOCTD, 2 TIP 2.4.23 30
nepuoAnYHOCTh PpyHKIKH. CriocoOb! 3ajaHus QYHKITHIM. T
Tema 4.7. Tpuronomerpuueckue Copaepxxanue yueOHOIro MaTepuasa
(GyHKIIMH, UX CBOWCTBA U rpapuKu. O6unacTh onpeaeneHuss 1 MHOKECTBO 3HaYEHUI TPUTOHOMETPUUECKUX (PYHKITHH. 9
YETHOCTh, HEUETHOCTD, MEPUOAUIHOCTh TPUTOHOMETpUYECKHX (yHKINH. CBOHCTBA U JIP 2,4,23,30

rpaduku QyHKIMIA y = cos X, y=sin X, y =tg X, y =ctg X.
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Tema 4.8. [IpeoOpazoBanue Copepxxanue yueOHOIro MaTepuasa
rpaMKOB TPUTOHOMETPUUYECKHX Cxartue U pacTskeHue rpaMKoB TpUroHomerpuyeckux ¢pynkuuii. [IpeobpazoBanue 9
GbyHKIHH. rpaduKoB TpUroHOMETpHUecKuX (GyHkimid. OOpaTHbIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
dbyakuun. Ux cBoiicTBa u rpaduky.
Tema 4.9. O0parnblie Copaepxxanue yyeOHOIro MaTepuasa
TPUTOHOMETpUUYECKHE (DYHKIIUH. IIpodeccnoHaIbLHO—OPUEHTHPOBAHHOE CO/leP/KAHUE OK 01
Onucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPauKOB PYHKIIUI. 2 P 2.4.23.30
Hcrnonb30BaHMe CBOWCTB TPUTOHOMETPUUYCCKUX QYHKIIUN B MPOGECCHOHATBHBIX >
3aJa4ax.
Tema 4.10. [IpakTHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Nel0 «I'pachukn OCHOBHBIX [Tpaktuyeckoe 3anstue Nel( o Teme «I'paduku OCHOBHBIX TPUTOHOMETPUIECKUX 2 JIP 2,4,23,30
TPUTOHOMETPUUYECKUX (DYHKLIUN». byHKLIH.
Tema 4.11. TpuroHomerpuyeckue Copaepxxanue yuyeOHOIro MaTepuasa
YPaBHEHHMSI U HEPAaBEHCTBA. VYpaBHeHUEe cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUUECKHUX ypaBHEHUN OCHOBHBIX THUIIOB: npocreiune
TPUTOHOMETPUUYECKHE  ypAaBHEHMs, CBOJALIMECSs K  KBaJpaTHBIM, pelIaeMble 2 TP 2,4,23,30
pa3yioKEeHUEM Ha MHOXKUTEIU, OHOPO/IHBIE.
IIpocreiimye TpPUroHOMETPUYECKUE HEPABEHCTBA.
Tema 4.12. Cucrembl Copepxanue yueOHOro MmaTrepuasa 5 JIP 2.4.23.30
TPUTOHOMETPUYECKUX YPABHEHH. CucreMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUH. CTT
Tema 4.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasa
Ne 11 «Tpuronomerpruueckue IIpaktrueckoe 3ansatue Nell no reme «Tpuronomerpuueckue ypaBHEHUs U 2 JIP 2,4,23,30
YPaBHEHUS U HEPABEHCTBAY. HEPaBEHCTBAY.
CamocrositeibHas padora Ne4 4 JIP 2.4.23.30
CocraBieHre cupaBoYHOro Matepuaia rno reme «KoopauHaTsl 1 BEKTOPBD». P
Pa3nea 5. KommiiekcHbie ynciia 10
Tema 5.1. KoMruiekcHbIe yncina. Conep:xanue yueOHOro MaTepuaJia
[TonsiTne koMIIeKkcHOro yncia. ConpsykeHHbIE KOMIUIEKCHBIE YHCia, MOAYIb U
apryMeHT KOMILUIEKCHOTo uncna. @opma 3arnucu KOMIUIEKCHOTO YHCIIa 2 JIP 2,4,23,30
(reoMeTpuyeckasi, TPUTOHOMETpUYECcKasi, anredpandeckas). Apudmernueckue
JEMCTBUS C KOMITJIEKCHBIMU YHCJIAMHU.
Tema 5.2. [Ipumenenue Copnepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30

28



1 2 3 4
KOMILJIEKCHBIX YHCEN. BoinonHeHue pacueToB ¢ NOMOILBIO KOMILIEKCHBIX uKcen. [Ipumeps! ucnonb3oBaHus
KOMIUIEKCHBIX YHCEIL.
Tema 5.3. [Ipaktnueckoe 3ansatue Ne | Conep:kanue yueOHOro MaTepuasia 9 TP 2.4.23.30
12 «KOMIUIEKCHBIE YHCIIAY. [TpakTnueckoe 3ansatue Ne 12 o reMe «KoMIUIEKCHBIE YMCTA». >
CamocrosiTesibHasi padora Ne5 4 TIP 2.4.23 .30
CocraBieHHEe CIPaBOYHOI0 MaTepuaia 1o reMe «KomIieKkcHble unuciay. >
Pa3nea 6. IlponsBognas pyHKuIMH, ee IPUMEHEHHE 29
Tema 6.1. [loHsTHE TIPOU3BOIHOMN. Copepxxanue yueOHOIro MaTepuasa
®opmyisl 1 IpaBUiIa OnpezaeneHye 4UCIOBOM MOCIEI0BATEIbHOCTH U CIIOCOOBI ee 3ananus. CBoiicTBa
Qg QepeHITpOBaHusI. YHUCJIOBBIX IOCIIEA0BaTeNbHOCTEN. OmnpeneneHue npeaesna nociae10BaTeIbHOCTH.
Brraucnenue npenenos nocnenoarensHoctei. [lpenen pynkunnu Ha 66CKOHEYHOCTH. 2 JIP 2,4,23,30
[Tpenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue GyHkiun. 3amaun,
IIPUBOALINE K MIOHATUIO IPOU3BOAHON. OnpeeseHne Npou3BoOaHON. AJITOPpUTM
OTBICKaHUS ITPOU3BOAHOM.
Tema 6.2. [IpousBoiHbIE CyMMBI, Coaep:xxanue yueOHOro MaTepHaJia 2
pasHOCTH, MpOon3BeAeHNUs, yacTHOro. | opmynsl nuddepennuponanus. [IpaBuna quddepennmpopanusi. JIP 2,4,23,30
Tema 6.3. [IponsBonnbie Copepxanue yueOHOro MaTepuasa
TPUTOHOMETPUUECKUX (PYHKIIMH. Omnpenenenue cnoxHor GyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIUM. 2 JIP 2,4,23,30
ITpon3BoiHas CIOKHOU (YHKIIMH.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2 TP 2.4.23.30
Ne 13 «IIpousBoaHas QyHKIMHY. ITpaktuyeckoe 3anstue Nel3 no Teme «lIponsBogHas GyHKIHNY. T
Tema 6.5. TlonsiTue HEMPEpHIBHOM Conep:xxanue yueOHOro MaTepuaJia
¢byHKIMH. MeTo1 MUHTEPBAJIOB. [TonsiTue HenpepbIBHON (yHKIMU. CBOWCTBA HENIPEPBIBHOW (DyHKIMU. CBSA3b MEXTY 2
HENPEPBIBHOCTHIO U AUPPEepeHInPYEMOCThIO PYHKIIMH B TOUKE. AJITOPUTM pEILICHUs JIP 2,4,23,30
HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. I'eomerpuueckuii u | Coaep:kaHue y4eOHOIo MaTepuasa
(bu3nYecKuii CMbICI TPOU3BOAHOM. IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE
['eomeTpryeckuii CMbICI POU3BOIHON PYHKIIMU — YITIOBOM KO3 QULIHEHT 9 OK 01
KacaTeJIbHOH K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeIbHOM K rpaduky JIP 2,4,23,30

GyHKIMHU. AJTOPUTM COCTaBIICHUS] YpaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH
y=1(x). ®uznyeckuii (MeXaHMUECKHUi1) CMBICII TIPOU3BOIHONW — MTHOBEHHAsI CKOPOCTh B
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MOMEHT BpemeHHU t: v = S’ (t). duznueckuii cMbICT TIPOU3BOJHON B
npodecCHOHANBHBIX 3aayax.
Tema 6.7. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa
Ne 14 «I'eomeTpuueckuii u [TpakTuueckoe 3anstue Ne 14 mo teme «I'eomeTpruieckuii U (GU3MIECKUN CMBICIT 2 JIP 2,4,23,30
(U3HYECKUN CMBICI IPOU3BOJHONY. | TPOU3BOTHOI.
Tema 6.8. Monoronnocts ¢pyakiuu. | Coaep:kanue y4edOHOTo MaTepHajia
Touku skcTpemyma. Bospacranue u yosiBanue QyHKIMH, COOTBETCTBUE BO3pPACTAHHS U YOBIBAHUS
GbyHKIIMY 3HaKy pou3BoAHOM. [IoHsATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOU MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH HA 9
oTpeske. 3a/1a4yl HA MAaKCUMYM U MUHUMYM. [[OHsITHE acCUMIITOTHI, CHOCOOBI X JIP 2,4,23,30
oTpenieNieHus. AITOPUTM UCCIIEA0BaHUS (PYHKIIUU U TOCTPOSHHS ee Tpaduka ¢
MOMOIIbIO TPOU3BOAHOMN. J[[poOHO-nuHeHas Gpynkuus. UccnenoBanue GpyHkuuu Ha
MOHOTOHHOCTH U TIOCTPOEHHUE rpahUKOB.
Tema 6.9. HanbGomabiee u Coaep:xxanue yueOHOro MaTepuaJia
HaUMEHbBIIICe 3HAYCHUS PYHKIIHH. Haxoxnenne HanOoNbIIero 1 HAMMEHBIIIETO 3HAUYCHUN (DYHKIIHI, TOCTPOCHHE 2 JIP 2,4,23,30
rpad)uKoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYeCcKOro aHajan3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 15 «MccnenoBanue GpyHKIUM C [TpakTuueckoe 3anatue Ne 15 mo teme «MccnenoBanre GyHKIHI ¢ TOMOIIBIO 2 JIP 2.4.23.30
TMOMOIIBIO TPOU3BOTHOW. MIPOU3BOIHOMN. >
Tema 6.11. Haxoxnenue Copepxanue yueOHOro MmaTrepuasa
ONTUMAJIBHOIO pe3yibTaTa ¢ Hauwmensbiiee n Hanbosnbiee 3Ha4eHne QyHKINU. 5
MIOMOIIIbIO TPOU3BOAHON B JIP 2,4,23,30
MIPaKTUYECKHX 3ajjauax.
Tema 6.12. Pemenue 3amau. Conep:xxanue yueOHOro MaTepuaJia
[TpousBosaHas GpyHKLMH, €€ IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
IIPUMEHEHHUE. ®opmynsl 1 npaBuia 1uddepenumposanusd. Mcenenopanne GQyHKINN € TOMOIIBIO JIP 2,4,23,30
npoun3BoiHoN. Hanbonpliee 1 HauMeHblee 3Ha4eHus! PYHKIUH.
Tema 6.13. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuajia 2
Ne 16 «ITpumenenue npousBonnoir | [Ipaktuueckoe 3anstre Nel6 o teme «IIpumeHeHne npon3BOAHON QYHKITHH. JIP 2,4,23,30
byHKIANY. CamocrosiTesibHas padoTa Ne6 3 TIP 2.4.23.30
CocraBieHue cipaBoyHoro marepuaia o reme «IlpounsBoanas GyHkumm». CTT
Paszpnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 40
Tema 7.1. Bepumnsl, peOpa, rpanu \ Copnepxxanue yueOHOIro MaTepuaJa 2
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MHOT'OTpaHHUKA. [TonsiTie MHOTOTpaHHUKA. Ero aneMeHTsI: BepiuHbl, pedpa, rpanu. J(naroHanb. JIP 2,4,23,30
Ceuenue. Bolnykiible M HEBBIITYKJIbIE MHOTOTPAHHUKH.
Tema 7.2. IIpusma, ee Copaepxxanue yueOHOIro MaTepuasa
COCTAaBJISAIOLINE, CEUCHHUE. [Tonstue npusmsl. Ee ocHoBaHus 1 60koBbIe rpaHu. Beicota npusmsl. [Ipsmas u
[Mapannenenunen, Kyo. HakJIOHHas npusma. Ee ceuenue. [Ipsamas u npaBunbHas npusMsl. [lapamnenenunen, JIP 2,4,23,30
CBOMCTBA NPSIMOYTOJILHOIO napaenenunena, Kyo. Ceuenue kyba, napauiesnenumnesa.
Tema 7.3. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa
JIP 2,4,23,30
Nol7 «ITpuzmay. ITpakTuueckoe 3ansatue Nel7 nmo teme « I[Ipuzmay.
Tema 7.4. [lupamuna, ee Copaepxxanue yuyeOHOro MaTepuasa
COCTAaBJISIOLINE, CEUCHHUE. [Tupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuiibHas nupamuaa. Y ceueHHas
nupaMuia. bokoBast v MosiHas HOBEPXHOCTh NPU3MBbI, TUpamMubl. [lnomans 60koBo# U JIP 2,4,23,30
HOJIHOM MOBEPXHOCTH MTPU3MBI, THPAMUJIBL.
Tema 7.5. IIpakTudeckoe 3aHsTHE Copepxxanue yuyeOHOIro MaTepuasa
JIP 2,4,23,30
Nel8 «[Tupamugay. IIpaktuueckoe 3anstue Nel8 no reme « Ilupamupgay.
Tema 7.6. [Ipumepsl cummeTpuii B Coaep:xxanue yueOHOro MaTepuaJia
npodeccun. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COePKAHME OK 01
CuMMeTpusi OTHOCUTEIBHO TOUKH, IPAMOM, Ti1ockocTH. CUMMeETpus B Ky0e, TP 2.4.23 30
napajuienenunenie, npusme, nupamujie. CuMMeTpus B IPUPOJIE, APXUTEKTYPE, P
TEXHUKE, B OBITY.
Tema 7.7. IIpaBriibHbBIE Copaepxxanue ydyeOHOro MaTepuasa
MHOT'OT'PAaHHUKH, UX CBOWCTBA. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE JIP 2,4,23,30
[TonsiTre mpaBUIILHOTO MHOTOrpaHHuKa. CBOWCTBA MPAaBUILHBIX MHOTOTPAHHHUKOB.
Tema 7.8. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTrepmuasa JIP 2.4.23.30
23,23,
Ne 19 «MHOTOrpaHHUKNY. ITpakTueckoe 3ansTue Nel9 no reme « MHOrorpaHHUKW.
Tema 7.9. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTrepmuasa
Ne 20 «ITpaBuiibHBIE [TpakTraeckoe 3ausaTre Ne 20 «[IpaBUIbHBIC MHOTOTPAHHHKI). JIP 2,4,23,30
MHOTOTPaHHUKN.
Tema 7.10. O0001IeHUE U Conep:xanue yueOHOro MaTepuaJia OK 06
CHCTeMATH3alUs 3HAHUH. O6o6muenne u cucremaruzanus 3Hanui. [loaBenenne utoros 3a | cemectp. JIP 2,4,23.30
Tema 7.10. L{ununnp, ero Copnepxanue yueOHOro MaTepuasa
cocrapistoniie. Ceuenue nunuuapa. | Hunuanap u ero snementsl. CeueHne nuauHapa (MapaiieibHOe OCHOBAHHUIO U OCH). TP 2.4.23 30
»4523,

P A3BCPTKA NUIIMHAPA.
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Tema 7.11. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 2
No21 «[{ummHap». ITpaktuueckoe 3ansatue Ne2l o reme «{umuaapy. JIP 2,4,23,30
Tema 7.12. Konyc, ero Copaepxxanue yueOHOIro MaTepuasa
COCTAaBJISAIOLIHE. Konyc u ero anementsl. CeyeHue KoHyca (mapajuieabHOE OCHOBAHUIO U IIPOXOASIIEe 9
yepes3 BEpIINHY), KOHn4Yeckue ceueHus. PazBepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpasytomias u Beicota. CeueHne yce4eHHOTO KOHyca.
Tema 7.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5
No22 «Konycy. [Tpaktrueckoe 3ansaTue Ne2?2 o reme «KoHycy. JIP 2,4,23,30
Tema 7.14. Illap u cepa, ux Coaep:xanue yueOHOro MaTepuaJia 5
CEYEHUSI. [Tap u cdhepa. BzanmuHoe pacnionoxenue chepsl U miaockocTu. CedeHue mapa, chepsl. JIP 2,4,23,30
Tema 7.15. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23 30
No23 «Cdepa, mapy. [TpakTueckoe 3austue No23 o reme «Cdepa, map». T
Tema 7.16. Ilonsatue 06 oObeme | Comep:kaHue y4eOHOTO MaTepHAasa
Tena. [Tonsitre 06 o6beMe Tena. O0beM Kyba U PSIMOYTOJILHOTO Mapaienenuneaa. Oobem OK 02
npU3Mbl U MHApa. OTHOIIEHHE 00beMOB 0JI00HBIX Tell. I'eoMeTpUYecKHi CMBICI 2 TP 2.4.23 30
onpenenutes 3-ro nopsaka. O6bemsl mupamMusl U Konyca. O6bem mapa. [nomaau T
noBepxHocTel Ten. O6beMbl U 1oL/ IM TOBEPXHOCTEH M0I0OHBIX TEl.
Tema 7.17. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
Ne24 «O0OBeMbI TETN. ITpaktuyeckoe 3ansatue Ne24 o Teme «OObEMBI TEI. CT
Tema 7.18. KomOunanuu Copaepxxanue ydyeOHOIro MaTepuasa
MHOTOI'PaHHHUKOB U T€JI BpaILlEHUS. IIpodeccnoHaILHO—OPUEHTHPOBAHHOE CO/IePKAHUE
KomOuHnarmu reomerprueckux Tell. Mcnonp3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB H 2 TP 2.4.93.30
TeJ BpallleHUs B IPAaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4ax. [ eomeTpuueckne KoMOMHaINN P
Ha MMPaKTHKE.
Tema 7.19. Pemenue 3anau. Copepxanue yueOHOro MmaTrepmuasa 5
MHororpanHuku ¥ Tena BpamieHus. | O0beMbl U IO TOBEPXHOCTH MHOTOI'PaHHUKOB U TeJl BpallleHUsl. JIP 2,4,23,30
Pa3nea 8. IlepBooOpasHas pyHKIMH, ee IPUMEHEHHE 23
Tema 8.1. IlepBooOpasnas ¢pyukuu. | Coaep:kanue yuedOHOro MaTepuajia
3agaya 0 BOCCTAHOBJICHUHU 3aKOHA JBMXKEHUS 110 U3BeCTHOU ckopocTu. [loHATHe
uHTerpupoBanus. O3HaKOMIIEHHE C MIOHATHEM MHTErpaja U epBooOpa3HoM aiis 9
¢ynkunn y=f(x). Pemenue 3a1au Ha cBsI3b IepBOOOpa3HON U €€ IPOU3BOTHOM, JIP 2,4,23,30

BBIYHCIICHHE TTEpBO0OOpa3HO /y1s JaHHOU pyHkuu. Tabmuna dopmyn s
HAXO0XJICHUs NepBooOpasHbIX. M3yueHnune npaBuiia BEIYUCICHUS TEPBOOOPA3HOM.
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[TpaBria HaX0XXIeHUS TEPBOOOPA3HBIX.
Tema 8.2. IIpakTueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne25 «IlepBooOpa3zHasi». [Tpaktuyeckoe 3anstue Ne25 o teme «IlepBooOpazHasi». JIP 2,4,23,30
Tema 8.3. Iinomanp Conep:kanue y4eOHOT0 MaTepuaJia
KPUBOJIMHENHOM Tpaneuuy. 3aauu, MPUBOISALINE K IIOHATHUIO ONPEEIIEHHOTO UHTErpajga — O BHIYMCICHUN
IUIONIAIM KPUBOJIMHENHOW Tpalelny, O epeMelieHu Touku. [Tonsatue 2 P 2.4.23.30
onpeAenéHHOro HHTerpana. ['eomerpudeckuii u GU3NIECKHUI CMBICIT OTIPEACIICHHOTO >
unrerpana. ®opmyna Herorona — Jleitoaua.
Tema 8.4. Heonpenenenunlit Copaepxxanue yuyeOHOro MaTepuasa 2 IP 2.4.23.30
HWHTETpall. [ToHsiTHE HEonpeeIEHHOI0 HHTErpaia. 7T
Tema 8.5. [IpakTuueckoe 3aHsTHE Copepxxanue yueOHOIro MaTepuasa 2 IP 2.4.23.30
No26 «Heonpenenennsiii unrerpany. | [lpakruueckoe 3anstre No26 o teme «HeonpeeneHHblil HHTErpanm. 7T
Tema 8.6. [lonsarue 06 Coaep:xxanue yueOHOro MaTepuaJia
OIIpe/IeIEHHOM MHTErpae Kak ["'eomeTpryeckuii CMBICI OIIPEIEICHHOIO UHTErpala. 2
IJIOIIAAN KPUBOJIUHEHHOMN JIP 2,4,23,30
Tpaneuuy.
Tema 8.7. IIpakTueckoe 3aHsiTHE Coaep:xanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne27 «OnpeneneHHbIN UHTETpAI». [TpakTueckoe 3anstue Ne27 no reme «OnpeieIeHHbIN HHTErpai». P
Tema 8.8. Onpenenenneiii unrerpan | Coaep:kaHue yueOHOro MaTepuasa
B JKU3HU. ['eomeTpuueckuii cMbica onpeaeneHHoOro uurerpana. @opmyna Hetotona - JleiiOnumna.
Pemenue 3a1a4 Ha MPUMEHEHHUE HHTETPAJIA JUTS BBIYUCICHUS (DU3HUCCKUX BEJTHIUH U 2 JIP 2,4,23,30
wiomazae. Ileppoodpasnas Gpynkiuu. [IpaBuna HaxoxaeHus neppooOpas3Hbix. Ee
IPUMEHEHHE.
Tema 8.9. [IpakTuueckoe 3aHsaTHE Copepxanue yueOHOro Mmarepuasa 5 JIP 2.4.23.30
Ne28 «MHurerpan u ero [Tpaktnyeckoe 3aastue Ne28 o Teme «MHTErpan u ero mpuMeHEeHUe». T
MPUMEHEHHUEY. CamocrositeibHas padora Ne7 5 JIP 2.4.23.30
CocTaBieHHue CIPaBOYHOr0 Marepuaiia rno treme «Murerpam. »TT
Pa3nea 9. Crenenn u kopuu. CrenenHas QyHKIust 19
Tema 9.1. Crenennas QyHkIus, ee Conep:xxanue yueOHOro MaTepuaJia
CBOKCTBA. IloHATHE KOpHS N-OM CTENEHHU W3 JAEUCTBUTENBHOrO yucia. OyHKUUH Yy = VX ux 2 JIP 2.4.23.30
529,

cBoiicTBa 1 rpaduku. CBoHCTBa KOPHSI N-0l CTENEHH.
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Tema 9.2. [IpeoOpazoBanue Copepxxanue yueOHOIro MaTepuasa
BBIPAYKEHHI C KOPHAMH h-O [IpeoOpazoBanre UpparmOHATBHBIX BHIPAKCHUM. 2 JIP 2.4.23 30
CTEIICHMU. T
Tema 9.3. IIpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne29 «Pagukaibn. [Tpaktuueckoe 3anstue Ne29 no reme «Pagukaiby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTENEHHU C Conep:kanue y4eOHOT0 MaTepuaJia
panMoHaNBHBIM U JecTBUTENbHBIM | [oHATHE cTeneHH ¢ JIF0OBIM pallOHANIBHBIM MoKa3aTeneM. CTeneHHble QyHKIH, UX 2 TP 2.4.23 30
MOKa3aTeJSIMU. CBOMCTBA U IpauKH. T
Tema 9.5. Pemenue Coaep:xanue yueOHOro MaTepuaJia
MPPALMOHAIIbHBIX YPABHEHUHN U PaBHOCHJIBHOCTH MPPALIMOHATIBHBIX YPABHEHUH U HEPABEHCTB. METO/IbI UX PEIICHMUS. 2 TP 2.4.23.30
HEPABEHCTB. PenieHne nppanimOHAIbHBIX YPABHEHHUI M HEPABEHCTB. CTT
Tema 9.6. CrerneHu u KOpHU. Coaep:xxanue yueOHOro MaTepHaJia
Omnpenenenue creneHHon ¢pyHkuu. Mcrnonb3oBaHue ee CBOWCTB IIPU PELICHUN 2 TP 2.4.23 30
YpaBHEHUI U HEPABEHCTB. 7T
Tema 9.7. IlpakTHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepHaJia 2
No30 «CrerneHu U KOpHU». [TpakTaeckoe 3ausTre Noe30 o reme «CTENICHN U KOPHI. JIP 2,4,23,30
CamocrositesibHas padora Ne§ 5
CocraBieHre cupaBOYHOro MaTepuaia 1no teme « CTeneHu u KOpHU».
Pa3nea 10. Iloka3zaTenbHas GyHKIust 17
Tema 10.1. Iloka3zarenbHas Copepxanue yueOHOro MmaTrepuasa
¢GbyHKIUS, ee CBOICTBA. CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeneneHue
noka3zarejabHON QyHKIUH, ee cBOicTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHHEM 2 TP 2.4.93.30
nokasarenbHON QyHKIUH. Pelenne nokasareabHbIX ypaBHEHUH (YHKIIMOHAIBHO- >
rpau4ecKUM METOI0M.
Tema 10.2. Ilpaktuueckoe 3anarue | Coaep:kaHue yueOHOro MaTepuasa 2 TIP 2.4.23.30
Ne31 «Iloka3zarenbHas GyHKIHSY. [Tpaktuueckoe 3ansaTue Ne31 no Teme «llokazaTensHas QyHKIUS. >
Tema 10.3. Pemenue Copaepxxanue yueOHOIro MaTepuasa
MOKa3aTeJIbHbIX YPAaBHEHUH U Pemienune noka3arenbHbIX YpaBHEHUI METOJIOM YpaBHUBAHUA MMOKa3aTeNeil, METOA0M
HEPABEHCTB. BBEJICHUSI HOBOI epeMeHHOH, (PyHKIIMOHAIBbHO-TpaduIeckuM MeTo1oM. Perienune 2 P 2.4.23.30
27 b

IMMOKAa3aTCJIbHBIX HCPABCHCTB. CucTeMBl OKAa3aTeNIbHBIX ypaBHeHHﬁ. Pemenne cucrem
IIOKa3aTCJIbHBIX ypaBHeHHﬁ.
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Tema 10.4. Pemenue 3anau. Copepxxanue yueOHOIro MaTepuasa
IToka3zarenbHast QyHKIMSL. Pemienue noka3aTenbHbIX YpaBHEHHH METOJIOM YpaBHUBAHUS MOKa3aTesel 1 METOJJOM 2 TP 2.4.23 30
BBEJICHMS HOBOM IepeMeHHOM. Pernenne nokazareabHbIX HEPABEHCTB. >
Tema 10.5. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia 5 JIP 2.4.23.30
Ne32 «IlokazarenbHble ypaBHeHUsD». | [IpakTrueckoe 3ansTre Ne32 o teme «IlokazarenbHble ypaBHEHUS. P
Tema 10.6. IIpaktuueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuajia
2 JIP 2,4,23,30
Ne33 «IlokazarenbHble [Tpaktuyeckoe 3ansaTue Ne33 no Teme «IlokazaTenpHbIe HEPABEHCTBAY. P
HEpPaBEHCTBAY. CamocrosiTesbHast padora Ne9 5 JIP 2.4.23.30
CocraBieHue cipaBoyHOro marepuaia no teme «llokazarenpHast QyHKIHD. >
Pa3nea 11. Jlorapugmsl. JJorapupmuyeckasi pyHkuus 27
Tema 11.1. Jlorapudm yucna. Coaep:xxanue yueOHOro MaTepuaJia 2
Jlorapudm uncna. JlecATHYHBIA U HATYpaJIbHBIN JIOTapH(MBI, YHCIIO €. JIP 2,4,23,30
Tema 11.2. CsoiictBa norapu¢pmoB. | Comep:kaHue yueOHOT0 MaTepHasa 2
Onepanus gorapuMUpPOBAHHUS. CgoiictBa norapudmon. Onepanus JorapuMUpOBaHHSL. JIP 2,4,23,30
Tema 11.3. Ilpaktuueckoe 3anartue | Comep:kaHue y4eOHOT0 MaTepHasa 5 JIP 2.4.23.30
Ne34 «Jlorapudmeny. ITpakTueckoe 3anstue Ne34 no reme «JIorapudpmen.
Tema 11.4. Jlorapudmuueckas Coaep:xxanue yueOHOro MaTepuaJia 5
(GyHKIMS, ee CBOICTBA. Jlorapudmmueckas GyHKIUS U ee CBONCTBA. JIP 2,4,23,30
Tema 11.5. Ilpaktudeckoe 3anartue | Coaep:kaHue y4eOHOro MaTepuasa
Ne35 «I'paduku norapudmuyecknx | [Ipaktmueckoe 3ansaTre Ne 35 mo reme «I'paduku morapuMudaeckux GyHKITHI. 2 P 2.4.23.30
byHKIHI. T
Tema 11.6. Pemenue Copaepxxanue ydyeOHOIro MaTepuasa
Jorapu(MUUECKUX YpaBHEHUN U [TonsTue norapupmudeckoro ypasHeHus. Onepariysi moTeHIUpoBaHus. Tpr OCHOBHBIX
HEPaBEHCTB. METO/Ia peLIeHHs] Jorapu(PMUUECKUX YpaBHEHUI: (yHKIIMOHANbHO-TpaduyecKui, 2 P 2.4.23.30
METO/ MOTEHIIMPOBAaHUS, METO/1 BBEICHUS HOBOI nepeMeHHOH. Jlorapupmuueckue T
HEPABEHCTBA.
Tema 11.7. Cucremsl Copaepxxanue y4eOHOro MaTepuasa
Jorapu(MUUECKUX ypaBHEHHH. ANTOpPUTM pellIeHus] CUCTEMBI YypaBHEHH . PaBHOCHMIIBHOCTD JIOTapru(pMUUECKUX 2 TP 2.4.23 30
ypaBHEHUIl U HEPABEHCTB. T
Tema 11.8. Ilpaktuueckoe 3anatue | Coaep:kaHue yueOHOro MaTepuasa
Ne36 «Jlorapudmuyeckue [TpakTuueckoe 3anstue Ne36 o teme «JlorapupmMuueckne ypaBHEHUS. 2 JIP 2,4,23,30
YpaBHEHHUS».
Tema 11.9. Ilpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia 2 JIP 2,4,23,30
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Ne37 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne37 no Teme «Jlorapupmudeckne HepaBeHCTBAY.

HEPaBEHCTBAY.

Tema 11.10. Jlorapudmsl B Copaepxxanue yueOHOIro MaTepuasa

MIPUPOJIE U TEXHUKE. IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COIEeP:KAHUE 2 OK 01
[Tpumenenue norapudma. Jlorapupmudeckas cnupais B npupoze. Ee JIP 2,4,23,30
MaTeMaTHYECKUE CBOICTRA.

Tema 11.11. Pewenue 3anau. Copepxxanue yueOHOTro MaTepuasa 5 JIP 2.4.23 30

Jlorapudmsr. Jlorapudmuueckas Jlorapudmudeckas byHkuus. Pemenne npocTermmx gorapuMUIECKUX ypaBHCHHI. T

GyHKIMS. CamocrosiTtesbHas padora Nel( 5 JIP 2.4.23.30
CocraBieHue cipaBOYHOIr0 Marepuana no teme «Jlorapugmaiy.

Pa3nes 12. MHo:xecTBa. Jj1eMeHThI TeopuHu rpagos 15

Tema 12.1. MuoxectBa. Onepanuun | Conep:kanue yuedOHOro MaTepuajia

C MHOXECTBAMH. [Tonsitue MuOkecTBa. [logMHo)ecTBO. Onepauuu ¢ MHOKecTBaMu. Oneparuu ¢ 2 TP 2.4.23.30
MHOKeCTBaMU. PenieHue npukiagHbixX 3aad. >

Tema 12.2. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOIro MaTepuaJia

Ne38 «MHOKECTBaY. [Tpaktunyeckoe 3ansTue Ne38 no teme «MHOXKECTBaY. 2 JIP 2,4,23,30

Tema 12.3. ['pads1. Copepxanue yueOHOIro MaTepuasa 5
ITonsitue rpada. Cesi3Hbll rpad, AepeBo, LUK rpad Ha MIOCKOCTH. JIP 2,4,23,30

Tema 12.4. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa

MHoKecTBa, Tpadbl K X Onepanuu ¢ MHOXkecTBamMH. ONrcaHue peanbHbIX CUTYalUN ¢ TIOMOIIbIO MHOXKECTB. 2 TK 5.4

NpHMeHERve. [TpumeHnenue rpadoB K peLIeHUIO 3ajay. JIP 2,4,23,30

Tema 12.5. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro Matepuasia 5 JIP 2.4.23.30

Ne39 «I'padwiy. [TpakTuueckoe 3ansatue Ne39 no reme «I"padbi». >
CamocrosiTesibHas padora Nell 5 JIP 2,4.23.30
CocraBieHue cipaBOYHOro Marepuaia mno reme « Maoxxectsa. ['padbi».

Paszpgen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH 25

Tema 13.1. OcHOBHBIE TOHATHUSA Copaepxxanue y4eOHOro MaTepuasa OK 05

KOMOHHATOPHKH. [TepecTaHOBKH, pa3MellIeHUs, COUYETAHHUS. ? JIP 2,4,23,30

Tema 13.2. [Ipaktuueckoe 3anatue | Coaep:kanue yuedOHOro Matepuajia [IK 5.4

No40 «HepeCTaHOBKI/I, pa3MeleHus, HpaKTI/ILIeCKOe 3ansaTre Ne40 o Teme «HepCCTaHOBKI/I, pasMEIICHUA, COUCTaHUA. 2 JIP 2’4,23’30
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COUYETaHUSI.
Tema 13.3. CoObiTHe, BeposiTHOCTE | Coep:kaHue y4eOHOI0 MaTepuasa
coObITHs. CI0XKEHNE ¥ YMHOKCHHUE CoBMeCTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. 2 OK 07
BepOSTHOCTE. VYcnoBHas BEpOSITHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHS. Teopembl 0 JIP 2,4,23,30
BEPOSATHOCTH MPOU3BEACHUS COOBITHIA.
Tema 13.4. BeposiTHOCTS B Conep:xanue yueOHOro MaTepuaJia
npohecCHOHATBHBIX 3a1a4ax. IIpodeccnonaIbHO—OPUEHTHPOBAHHOE COlEPKAHME 2 OK 01
OTHOCHUTEBHAS YaCTOTA COOBITHS, CBOWCTBO €€ YCTOHYMBOCTH. CTaTUCTHYECKOE TP 2.4.23 30
onpezeneHue BepossiTHocTU. O1eHKa BEPOSTHOCTH COOBITHS. P
Tema 13.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Ne41 «Teopusi BEpOSTHOCTEI». [TpakTuueckoe 3ausatue Nedl o reme «Teopust BeposITHOCTEIN». 2 P 2,4,23,30
Tema 13.6. /luckpernas ciydaiinas | Conep:kanue yueOHOro MaTepuasia
BEJIMYIHA, 3aKOH ee pacipeie/ieHys. | BUIbI CIIyqaiiHbIX BEIHYHH. OrnpezenieHne TUCKPETHOM CITy4ailHOM BEJIMYUHBI. 3aKOH 2 JIP 2.4.23 30
pacupesiesieHns JUCKPETHON CiIy4ailHOM BeNMYMHbL. Ee uncaoBble XapaKTepUCTUKH. T
Tema 13.7. 3anaun Mmaremarnueckoid | Copep:kanue y4eOHOro MaTepuasia
CTATUCTHUKH. IIpodeccrnoHaILHO—OPHUEHTHPOBAHHOE COAEPKAHME
Bapuanuonnsiii paa. [lonuron yactot u ructorpaMmma. CTaTUCTUUECKHE 5 P 2.4.23 30
XapaKTepUCTHUKU psijia HabIroJaeMbIX TaHHBIX. [lepBudHas 00paboTka CTaTUCTHUECKUX T
naHHbIX. ['paduueckoe ux npencrasnenue. Haxoxaenue cpeqHUX XapaKTEpPUCTHK,
Habmo1aeMbIX JaHHBIX. CocTaBlieHne TaOIUI] ¥ TUarpaMM Ha MPaKTHKe.
Tema 13.8. [IpakTuueckoe 3aHsTHE Conep:xxanue yueOHOro MaTepuaJia
Nod?2 «MaTtemaTHueckas [Tpaktunyeckoe 3ansatue Ned2 o teme «MaTeMaTudyeckas CTAaTUCTHKA. 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa
DneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOUHATOPUKU. COOBITHE, BEPOSITHOCTH COOBITUS. Cl1OXKEHHUE U 2 P 2.4.23.30
CTaTUCTUKH U TEOPUU BEPOSITHOCTEN. | YMHOXKEHHUE BEPOSITHOCTEN. CTT
Tema 13.10. IIpaktnueckoe 3ansatue | Conep:kanue yuedOHOro MaTepuasia 5 TIP 2.4.23 30
Ned3 «KombuHaTopuka 1 TeopHst [Tpaktuyeckoe 3ansTue Ne43 o Teme «KomMOMHAaTOpHKA U TEOpHS BEPOSITHOCTEMN. P
BEPOSITHOCTEW. CamocrositeibHass padora Nel2
CocraBneHue cripaBO4HOro Marepuana mo reme «Komounaropuka. Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEN».
Pasjnen 14. YpaBHeHusi 1 HepaBeHCTBA 23
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1 2 4
Tema 14.1. PaBHOCHJIBHOCTH Conep:kanue y4eOHOT0 MaTepuaJia
YPaBHEHHUI U HEPABECHCTB. PaBHOCHIIBHOCTD ypaBHEeHUH U HepaBeHCTB. Onpeaenenust. OCHOBHBIE TEOPEMBbI
PaBHOCUJIBHBIX TEpeXojiaX B YpaBHEHUAX U HepaBeHCTBaX. OO1IMe METOIbI PEeIICHUS
YpaBHEHHMIA: IEPEXO OT PaBeHCTBA (PYHKLUH K paBEHCTBY apTyMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLHN, METO/ pa3ioKEHUsI HA MHOKHUTEN, METO/1 BBE/IEHUSI HOBOU
NepEeMEHHOM, (PYHKIIMOHATBLHO-TpapHUECKUIl METO/I.
Tema 14.2. I'paduueckuii metox Coaep:xanue yueOHOro MaTepHaJia
pelleHNs YpaBHEHNH, HEPaBEHCTB. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COePKAHME
OO61re MeTOIbl pellIeHUs] HEPAaBEHCTB: MEPEeX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K
CpaBHEHHIO 3HAYEHHIA apTyMEHTOB /U1 MOHOTOHHBIX (PYHKIIMH, METOJI HHTEPBAJIOB, JIP 2,4,23,30
dbyHkoHanpHo-rpaduueckuit meto. ['paduueckuit MeTos perieHus ypaBHEHUN U
HEPABEHCTB.
Tema 14.3. [Ipaktuueckoe 3ansatue | Conep:kanue yueOHOro MaTepuasia
Ned4 «Pemnienvie ypaBHEHHI. [Ipaktuueckoe 3anstue Ned4 mo teme «PernieHue ypaBHEHHI. 1P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsATHE Coaep:xanue yueOHOro MaTepuaJia
Ned45S «Penienue HEPaBEHCTBY. HpaKTI/ILICCKoe sapstue Ned5 o reme «Pemenue HEPABCHCTB)». JIP 2’4’23’30
Tema 14.5. YpaBHeHus u Conep:xxanue yueOHOro MaTepuaJia
HEPABEHCTBA C MOJLYJIEM. Onpenenenne Mmoayisi. PackpeiTue Moayns no onpeaenenuto. [Ipocreiime ypaBHeHUs
Y HEpaBEHCTBA ¢ MoayJeM. [IpumeHenre paBHOCHIIBHBIX TIEPEXO0B B ONPEACIICHHBIX TP 2.4.23.30
TUIAX YPAaBHEHHI U HEPABEHCTB C MOJyJIeM. 3HAKOMCTBO ¢ nmapameTpoM. IIpocreiimue T
ypaBHEHUS U HEPABEHCTBA C MapaMETPOM.
Tema 14.6. [IpakTuueckoe 3aHsATHE Conep:xxanue yueOHOro MaTepuaJia
Ned6 «HapaMeTpBI»- HpaKTH‘ICCKoe 3ausaTue Ne46 o Teme «HapaMeprI». JIP 2’4’23’30
Tema 14.7. CocraBnenue u pemienre | Coaep:kanue yaeOHOro Mmarepuasia
HpO(beCCHOHaHBHBIX 3a71a4 ¢ HpO(l)eCCI/IOHaHbHO—OpI/IeHTI/IPOBaHHOC coaepkaHue
TIOMOIIBIO YPABHEHHM. Pemennie TekcTOBBIX 3a71a4 TPO(HECCUOHATILHOTO COACPKAHMSL. JIP 2,4,23,30
Tema 14.8. Pemenne 3anau. Copaepxxanue yueOHOIro MaTepuasa
VYpaBHEHHS U HEPABEHCTBA. OO0mre METO/TbI pelieHusI ypaBHEHUN. Y paBHEHHUS U HEPABEHCTBA C MOJIYJIEM H C JIP 2,4,23,30
napamMeTpamH.
Tema 14.9. O6001meHue u Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30

38



1 2 3 4
CHCTEMATH3ALMA 3HAHUM. O6o6menne u cucreMarusanus 3Hanui. [logsenenne nuroros 3a Il cemecp.
CamocrosiTesbHasi padora Nel3 4 IP 2.4.23.30
CocTraBiieHHEe CIPaBOYHOI0 MaTepraa 1o TeMe « Y paBHEHMsI U HEPABEHCTBAY. P
Bcero: 310
IIpoMe:kyTOouHasi aTTECTALUSA 30
Hroro: 340

IIpome:xxyTounasi arrecTanus: 3a4er ¢ ouenkoii (I cemecmp)

IIpomexyTouHas aTrecTanms: nucbMeHHbIH 3k3ameH (11 cemecmp)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

3.1 TpeGoBaHusi K MMHMMAJILHOMY MATePHAJIbHO—TEXHUYECKOMY 00ecreyeHn o

Y4eOHbIi mpeMeT pealin3yercs B ydeOHOM KaOMHETe MPUKIATHON MAaTeMATHUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyZ0BaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATH COBPEMEHHBIM TpPEeOOBAaHUSM O€30MaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(YHKIIMOHAJIBLHOTO MCIIOJNB30BaHMs KaOMHETa, C
LENBI0 W3YYCHHsSI COOTBETCTBYIONICH IUCHMIUIMHBI, MYJIbTHUMEAMKHHOE O0OpyAOoBaHUE (TIPOEKTOp M
MIPOEKIIMOHHBINA SKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAsI CeTh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTauuu, Yd4eOHas ayAUTOPHH, OCHAIIEHHbIE OOOpPYJAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOJHO PACIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecreYeHus :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl 211OC OpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit Touku, B KOTOPOH
UMeeTcsl JOCTyln K HH(OPMallMOHHO—TEIeKOMMYHHUKAalMOHHON cetu «MHTepHer» (manmee — ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO—KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETh MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1 UCIIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

ITepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, AONOJHUTEJbHOH JuTeparypbl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OH0IMOTEYHOrO (hoHAA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Haudana marematudeckoro aHanmusza 10 — 11 kmaccel: yuyeOHHK 17151 0011€00pa30BaTENbHbBIX
opranu3aiyii: 6a3oBbiii yposenb: B 2 4. U. 1/ A.I'. Mopakosuuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTO aHaju3a, TeOMEeTpus.
Anrebpa u Havasia MaTemarudeckoro anammza 10— 11 kmaccel: ydeOHHMK At 00rieoOpa3oBaTeIbHbBIX
opranu3zanuii: 6a3oblii yposenb: B 2 4. Y. 2 / [A.I'. Mopakosuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e u3n., crep. — M.: MHemo3uHa, 2022. —271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BHITIOJTHEHUSI BHEAYIUTOPHON CAMOCTOSITEIILHON pabOTHhI):

3. Ilepenbman, . . )KuBas maTtemaTtuka : HaydHo-mionyispHoe uznanue / S. W. Tlepensman. —
Cankr-IlerepOypr : Jlanb, 2025. — 172 ¢. — ISBN 978-5-507-52194-4. — Tekcr : anmekTpoHHsblit // Jlab :
AJIEKTPOHHO-OMOMoTeynas cucrema. — URL: https://e.lanbook.com/book/442082

4. Cenmpix, U. 10., Iuckpernas maremaruka : ydeOHoe mocobme / W. FO. Cempix, 1O. b.
I'peGenmukoB. — MockBa : KnoPyc, 2022. — 329 c. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

5 bammakoB, M. U., Maremaruka. Ilpaktukym : ydeOHO-mpakTHueckoe mocooue / M. H.
bammvaxkos, C. b. Dutuna. — Mocksa : KaoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228

Ilepuoauyeckue M31aHuA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

Ilepeyens npodeccHoHAIbHBIX 023 TaHHBIX 1 HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM:

1. DnextponHass wuHpopManoHHas obOpasoBarenpHas cpexpa OpUIIC. — Pexum pocryma:
http://mindload.ru/

2. CIIC «KoncynbranT [Imroc» — Pexxum nocryna: http://www.consultant.ru/

3. OBC YuebHO-METOIMUYECKOro IEHTPa MO OO0pa30BaHHMIO HA JKEJIE3HOJOPOKHOM TPAHCIOPTE
(OB YMII XKT) — Pexxum nocryna: https://umczdt.ru/

4. OBbC uznatenscTBa «Jlanb»— Pexxum mocryma: https://e.lanbook.com/

5. ObC BOOK.RU- Pexum nocryna: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOT' O IPEJIMETA
KonTponb u oleHka pe3yabTaTOB  OCBOEHUS
MpEenoiaBaTesieM B MPOLIECCe MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE BBHIOTHEHUS

00yJaroIMMHUCS WHIMBUIYAIbHBIX 3aJIaHUN.

mpeaMeTa  OCYIIECTBIISICTCS

[TpomexxyrouHas arrectanus B popme 3auera ¢ orneHkoi (I cemectp) u nucsMenHoro sx3amena (11

CEMECTD).

Oo6mue komnerennun (OK), THIHOCTHBIE

THun oeHoOYHBIX

pe3yJbtatsl (JIP) Pasen/Tema MeponpUATHI
OK.01 Bsibupare cmocoObl pemenus | P4, Tema 4.8, TectupoBanue
3aja4 npodeccuonanbaol | P6, Tema 6.6 VYcrHblii onpoc
JeITeIbHOCTU MIPUMEHUTEIBHO K | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpEICTBa IIOMCKa, aHaJIu3a U
WHTEpIpeTanuu nahopmanuu, u
WH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM
NEeSATeTbHOCTH

JIP 2,4,23.30

P7, Tema 7.16

TectupoBanue
VYerHbli onpoc

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO 1eATeIbHOCTD B
npodeccuoHaIbHOHI cdepe,
WCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(hMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIIHIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHBIN onpoc
Pe3ynbTaT BBITOTHEHUS
MPAKTUYECKUX paboT

OK 04. DddexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B

KOJUIEKTUBE Y KOMaH/1e
JIP 2,4,23,30

P2, Tema 2.1

TecTtupoBanue
YCTHBIN onpoc

OK 05. OcyuiecTBiTh yCTHYIO U
MMCBMEHHYIO KOMMYHHUKALMIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickoin
denepanyy ¢ y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TecTtupoBanue
YCTHBIN onpoc

OK 06. ITposBisTh rpak1aHCKO-
MaTPUOTHYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEM, B TOM YHUCIIE C YYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U
MEXPETUTHO3HbIX OTHOIICHUH,
IIPUMEHSITh CTaHIAPTHI

P7, Tema 7.9

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BEIMOIHEHUS
MPAKTUYECKUX paboT
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AHTUKOPPYMIUOHHOTO OBEICHUS

JIP 2,4,23.30
OK 07. CoxeiicTBOBaTh COXpaHEHHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu Cpebl, YcTHBIN onpoc

pecypcocOepeKeHHIO, TPUMEHSTh
3HaHUs 00 U3MEHEHHUU KIINMarTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, () (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX

CUTYaIHUSIX
JIP 2,4,23.30

IIK 5.4 OpranuzoBbIBaTh U P12, Tema 12.4 TectupoBanue
KOHTPOJIMPOBATH BhITIOJIHEHHE padot o | P 13, Tema 13.2 VYcrHblii onpoc
TEXHUYECKOMY 00CITyKUBAHHIO, Pe3ynbrar BIIOIHEHUS
PEMOHTY U MOJIEpPHU3ALUU O0BHEKTOB MPAKTUYECKUX paboT

)KCJI€3HOI[OpO)KHOI71 SJICKTPOCBA3U

5. HIEPEYEHBb UCHHOJIB3YEMbIX METOJ0OB OBYUYEHUA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TIO pa3Jieiam.
5.2 AKTHBHBIE H HHTEPAKTUBHbIE: KCHC — CTaINH, OPCHH—PUHT.



