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1. TACIIOPT PABOYEM MPOT'PAMMBI YYEFHOI'O ITPEJIMETA
OVYIL.07T MATEMATHKA

1.1. O6aactp npuMeHeHus padoyeii NpPOrpaMmsbl
PaGouas nporpamma yue6HOro npeamera OVYI1.07 Marematuka SBISICTCS YacThIO MPOTPAMMBI CPETHETO
(momHOTO) OOmEro odpazoBanus mo crenuanbHocTH CIIO 11.02.06 TexHudYeckas 3KCILUTyaTalHs
TPAHCIOPTHOIO PaIMO3IEKTPOHHOTO 000pyI0BaHUs (110 BUAAM TPAHCIIOPTA).

Pabouas mporpamma OVIL.07 MatemaTtuka MOET OBITh HCIOJIB30BaHA B NPOQECCHOHATHHON
MOJITOTOBKE, NMEPETOArOTOBKE U MOBBIMICHUH KBATU(PUKAIIMN paboUYHX MO Ipodeccusim:

19890 DnekTpoMOHTEp 1O 0OCTYKMBAHUIO U PEMOHTY YCTPOMCTB CBS3U

1.2. Mecrto yuyeoHoro npeamera B cTpykrype OIIOII-TIIICC3:

B yuebnpix mnanax OITOI-TIICC3 yuebnsiit npeamer OYIL.07 MaremaTHka BXOAUT B COCTaB
0o0mux o001e00pa3oBaTebHBIX YUEOHBIX MPEAMETOB, (GOPMHPYEMBIX M3 00S3aTEIBHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmero obpazoBanus, st crnenuansHocTet CIIO. C yuérom mpoduis
OCBaMBaeMOM CIEHMATBLHOCTU (TEXHUYECKHU) TaHHBIA MpeIMeT U3ydyaeTcs yriayOlIeHHO, pealn3yeTcs Ha
1 kypce.

1.3. Ilnanupyemble pe3yJibTAThI OCBOEHHS Y4eOHOI0 MpeaMeTa:

1.3.1 Ilens yueOHOrO mpeamMeTa — TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHUS YU4EOHOTO MpeIMeTa.

Pabouas nmporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIINX IIeNei:

— (opmupoBanue mpencTaBIeHUH 00 HAECIX W METOJAX MAaTeMaTHKH; O MaTeMaTHKE Kak
YHHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJICTIMPOBAHUS SIBJICHHUH U MPOIIECCOB;

— OBJIA/ICHUE SI3bIKOM MAaTEMAaTHKHU B YCTHOW W MUCBMEHHOW (popMe, MaTeMaTHYeCKUMH 3HAHUSIMHI
U yMEHHUSAMH, HEOOXOAUMBIMU Ui HW3YYEHHS] IIKOJBHBIX €CTECTBEHHOHAYUHBIX JAHCIMILIUH,
MIPOJOIDKEHHsT 00pa30BaHUs M OCBOSHHS M30paHHON CIIEMATbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BUTUE JIOTMUECKOTO MBIIUICHUS, aIrOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXKEHHUSI, MATEMAaTHYECKOTO MBIIUICHUS! ¥ MHTYWUILIUH, TBOPYECKHX CIOCOOHOCTEH, HEOOXOAUMBIX
JUISL TIPOJIOJDKEHHSI 00pa30BaHUS U IS CaMOCTOSITENIbHON NEATEIbHOCTH B 00JacTh MaTEeMaTHKU U €€
MIPUJIOXKEHUH B OyAylIel npoeccuoHanbHOM A€ATEIbHOCTH;

— BOCIHUTAHHE CPEACTBAMH MAaTEeMAaTUKU KyJbTYpbl JIMYHOCTH Yepe3 3HAKOMCTBO C HCTOpHEH
Pa3BUTH MaTEeMAaTHKH, JBOJIIOIMEH MaTeMaTHYECKUX WACH; OHUMAHUS 3HAYMMOCTH MAaTEeMaTUKH IS
HayYHO—TEXHHUYECKOro Iporpecca.

1.3.2.Pe3ynbTaThl OCBOEHUS Y4EOHOT0 IpeaMeTa.

B pe3ynbraTte u3ydyeHus MaTeMaTHKH Ha TPOQHUILHOM YPOBHE 00yYarOIUICS TOKEH:

3HATH/MIOHUMATh:

— 3HA4YEeHUEe MaTeMaTHYeCKOW HAyKM Ul pelleHUs 3a7ay, BOSHUKAIOUIMX B TEOPHM U INPAKTHKE;
IUPOTY W OTPAHWYEHHOCTh TPUMEHEHHUS MaTeMaTHYECKUX METOJIOB K aHAJIM3y M HCCIIEIOBAHHIO
IIPOLIECCOB U SIBJICHUU B MPUPOJIE U OOLIECTBE;

— 3HA4YE€HHE MPAKTUKUA U BOMPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTHKe, JUIsi ()OPMHPOBAHUS U
pa3BUTHs MaTeMAaTU4YECKOI HayKH;

— WJeH PACHIMPEHHS YHCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOSHHSI HOBOTO MAaTeMaTHYECKOTO
afmapara Jjis pelieHus MPaKTUUECKUX 3ajiad ¥ BHYTPEHHHUX 3a/1a4 MaTeMaTUKH;

— 3HAYEHUE HUJICH, METOJOB U PE3yJIbTAaTOB AlTeOphl H MAaTEMAaTHIECKOTO aHaJIH3a [T IOCTPOSHUS
MoJIeNIel peasIbHBIX MPOLIECCOB U CUTYALUH;

— BO3MOYKHOCTH TE€OMETPHH JUIsI OIUCAHUS CBOMCTB peEalbHBIX MPEIMETOB M WX B3aUMHOTO
pacIoyioKeHus;

— YHHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MaTEeMaTHYECKUX PACCYXKICHUH, X TPUMEHUMOCTh
B PA3JIUYHBIX 00JIACTSIX YEIOBEUECKOIl 1eITeNbHOCTH;

— pasnuuue TpeOOBAaHWH, MPEIBSIBIIEMBIX K IOKAa3aTeIhCTBAM B MAaTEMaTHKE, €CTECTBEHHBIX,
COLMAJIbHO—KOHOMHMYECKUX U TYMAaHUTAPHBIX HAyKax, HA MPAKTHKE;

— pOJIb aKCHOMATHKH B MaTE€MaTHKe, BO3MOKHOCTh IOCTPOCHHUS MaTEeMaTWYeCKHX TEOpUi Ha
aKCMOMAaTHUYECKOW OCHOBE; 3HAYCHHE aKCMOMATHKH JUIA APYrUX 001acTei 3HaHUS U JUIs NIPAaKTUKU;

— BEPOSITHOCTHBIX XapaKTep Pa3InYHBIX MPOIIECCOB M 3aKOHOMEPHOCTEH OKPYKAFOIIET0 MHpA.

YucnoBble 1 OyKBEHHBIE BHIPAKEHUS



YMers:

— BBINIOJHATH apU(PMETHUCCKHE JCUCTBHS, COYETas! yCTHHIE U MMMCbMEHHBIC IPHEMBI, IPUMEHCHNE
BBIUUCIIUTEIILHBIX YCTPOUCTB;

— HAaXOAWTh 3HAYCHUS KOPHS HATYPAIbHOW CTENCHM, CTENCHU C PAIlMOHAIBHBIM IOKa3aTeleM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYHCIUTEIbHBIC YCTPOWUCTBA; IMOJIb30BATHCS OLIEHKON U
NPUKUAKON ITPU MPAKTHYECKUX PacyeTax;

— MPUMEHSATH MOHATHUS, CBA3aHHBIC C AETMMOCTBIO LENbIX YUCEN, IPH PEHICHUH MAaTeMaTHYECKUX
3ajay;

— HaXOJUTh KOPHH MHOTOYICHOB C OJHOW IEPEeMEHHOH, pacKiIaablBaTh MHOTOWIEHBI Ha
MHOXXHTEIIH;

— BBINONHATH JEHCTBUS C KOMIUIGKCHBIMH YHCJIAMH, TIIOJIb30BAaThCS TE€OMETPUYECKOM
MHTEpIIpeTalyeil KOMIUIEKCHBIX 4YHCEN, B MPOCTEHINMX CiIydasX HaXOJUTh KOMIUIEKCHBIC KOPHH
ypaBHEHHH C IEHCTBUTEIBHBIMU KO3 PHLIEHTaMU;

— MPOBOJMTH NMPEeOoOpa3oBaHUS YHCIOBBIX M OYKBEHHBIX BBIPAKCHUH, BKJIIOYAIOIINX CTEICHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUYECKUE (PYHKIUH;

UCIIOJIb30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHS B IIPAKTHYECKOH AEATEIILHOCTH U MTIOBCEAHEBHOM
KU3HH IS

— IMPaKTHYECKUX PACYeTOB MO (opMysiaM, BKIIIOUask (GOpMYIIbl, COIEpKAIIHe CTEIIeHH, PaJHKabl,
norapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONIB3YS IPU HEOOXOIMMOCTH CIIPABOYHBIC MAaTEPHUAIIBI
Y TIPOCTEUIINE BEIYUCIUTEIbHBIEC YCTPOHCTBA;

— IpUOOpETEeHHUS TPAKTUIECKOTO OIBITA NeSTEILHOCTH, MPEAIECTBYIONMEH TpodecCnOHaIbHOM, B
OCHOBE KOTOPOI1 JISKHT JaHHBIH y4eOHBII MTpeaMeT.

OyHKIMH U TpaduKu

YMeTs:

— OompeneniaTh 3HaueHHe (PYHKIMH 10 3HAYEHUIO apryMEHTa MpH Pa3IMYHbIX Ccroco0ax 3aJaHus
ynkimmy;

— CTPOUTH rpaduKku U3y4eHHBIX (QYHKIHN, BBITOIHITH TpeoOpa3oBaHus rpadukos;

— ONUCBHIBATH 110 rpaduky U 1o ¢popmysie MoBeleHHe U CBONCTBA (DyHKIIHIA;

— pemiath ypaBHEHHUS, CUCTEMbl YpaBHEHHH, HEPAaBEHCTBA, UCIIOJIb3Yys CBOMCTBA (QYHKUUN M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOMN JEATEIbHOCTU U TIOBCETHEBHOM
KU3HU IS

— OIIMCAaHMSI ¥ UCCIIEOBAHMS C MMOMOLIBI0 PYHKIIMN peanbHbIX 3aBUCUMOCTEN, MPEACTaBICHUS UX
rpaduuecKu; HHTEpIpeTau rpa(uKOB peabHbIX MPOLIECCOB;

— NMPUOOPETEHNUs MPAKTUYECKOTO OIbITa AEATEIbHOCTH, MPEALIECTBYIONIEN TPodeccHOHAIbHOM, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA y4eOHBIN NpeaMET.

Hauama MaTemMaTH4ecKOro aHajan3a

YMerTs:

— HaXOJUTb CyMMY O€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOrPECCUu;

— BBIYUCIATH TMPOU3BOJHBIE M INEPBOOOpa3HbIE SJIEMEHTApHBIX (DYHKIMM, MpUMEHSs MpaBuia
BBIUYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBI;

— HceIeoBaTh GYHKIMU U CTPOUTH UX I'paUKHU C MOMOILBIO TPOU3BOIHOM;

— peuiarthb 3a/1a4yl ¢ MPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy G yHKIUY;

— pelaTh 3a/1a4M Ha HaX0X/IeHHUEe HauOOobIIero 1 HAMMEHBIIEro 3HaueHMs (PYHKIMH Ha OTPE3KE;

— BBIYUCJIATH IJIOIA/1b KPUBOJIMHEWHOM Tpanenuy;

UCIOJb30BaTh MPUOOpPETEHHBbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
MTOBCETHEBHOM >KU3HU IS

— pelIeHHs TEOMETPUUECKUX, PU3MUECKUX, SKOHOMUUECKUX U JPYTUX MPUKIAJHBIX 33/1a4, B TOM
yyclie 3aJlad Ha HauOoJIbIIME M HAaUMEHbIHME 3HAYeHUs C NPUMEHEHHEM ammnapara MaTeMaTH4eCcKOro
aHaJn3a;



— IproOpeTeH s MPAKTUUECKOTO OMBITA ACATEIbHOCTH, IPEIIECTBYIOMIEH MPodhecCHOHaNbHO!, B
OCHOBE KOTOPOM JICKHUT JAaHHBIA YI€OHBIN TIPEIMET.

VYpaBHEHUS U HEPABEHCTBA

YMers:

— pemaTh panMoOHaJbHBIC, TMOKa3aTeJIbHBbIE M JIoTapu(MUYECKHe YpaBHEHUS M HEPaBEHCTBA,
WMPPALMOHAIIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIOKHBIE HEPABEHCTBA;

— pemarb TEKCTOBbIE 3aJaud C [OMOULIbIO COCTaBJICHUS YPaBHEHHUW, W HEPABEHCTB,
UHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUUYEHUI YCIIOBUS 33]1a4H;

— n300pakaTh Ha KOOPAUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUN M HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXOAUTh NPUOIMKEHHBIE PEILICHUSI YPAaBHEHUIN U UX CHCTEM, UCIOJb3Ys rpapuuecKuii METOoI;

— pemaTth ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C NPUMEHEHHEM TIpaUUyecKuX IMpeICTaBICHUH,
CBOMCTB (DYHKITUH, IPOU3BOTHOM;

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUA M YMEHUS B MPAKTUYECKOM JIEATENbHOCTU U
[MOBCEIHEBHOM XKU3HM IS

— MOCTPOEHUS ¥ UCCIIEA0BAaHUS IPOCTEHIINX MAaTEMAaTHYECKUX MOJIENIEH;

— MPUOOpPETEHUs MIPAKTUUECKOTO OMBITA JEATEIbHOCTH, MPEAIIECTBYIOIIEH MPOoPecCHOHANbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH

Ymers:

— pewaTh npocTeiie KOMOMHATOPHBIE 3a/laul METOJIOM Iepedopa, a TakkKe ¢ MCII0JIb30BaHHEM
M3BECTHBIX (popmyi, Tpeyronbpauka [lackans; Beraucisatb kodgduuuenTsl omHoma Hetorona mo gopmyne
U C UCIOJIb30BaHUEM TpeyroyibHuka Ilackans;

— BBIYHCIISITH BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICYETA YMCIIa MCXOI0B (IIPOCTEHIIINE CITydan);

UCIOJb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATEIbHOCTH U
TIOBCETHEBHOM KU3HU IS

— aHaJM3a PEAIbHBIX YMCIOBBIX JAHHBIX, MPEICTABIECHHBIX B BUJAE JUarpamm, rpadukos; A
aHanmn3a HHQOPMAIH CTATUCTHYECKOTO XapaKTepa;

— nproOpeTeHus MPAaKTUYECKOTo ONbITa AEATEIbHOCTH, IPEILECTBYIOIIENH MpodhecCHOHaIbHOMI, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

I'eomerpus

Ymers:

— COOTHOCHUTBH IUUIOCKHE T€OMETpHUYEeCKHe (PUTypbl U TpeXMEpHble OOBEKTHI C MX ONHCAHUSIMH,
yepTeKaMH, N300paKEeHUSIMH; pa3indaTh U aHAIU3UPOBATh B3aUMHOE PacloIoXeHUe QUryp;

— M300paxaTh TeOMeTpUUYecKre (PUTYphI U Tella, BHIIOIHATE YEPTEX M0 YCIOBHIO 3a/1a4H;

— pemaTh reOMETpUYECKHEe 3aadyM, ONUPAsCh HA W3Y4YEHHbIE CBOWCTBA IJIAHUMETPHUUYECKHX M
CTepeOMEeTpUYECKUX (GUIyp M  OTHOUIEHMH MEXIy HHUMH, HpUMEHss anreOpandeckuit
TPUTOHOMETPUYECKUH aIlapar;

— IIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHHUs IIPU PELICHUH 3a/1a4, I0KA3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

— BBIYHMCIATH JIMHEHHbIE 3JIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOH(PHUIypanusx, oObeMbl U
IJIOLIA/IA TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOMOMHAIIMIA;

— INPUMEHATh KOOPAMHATHO—BEKTOPHBIM METOX I BBIYUCIICHUS OTHOLUICHWUM, PACCTOSHUU U
YTJIOB;

— CTPOUTH CEYEHHUsI MHOTOI'PAaHHUKOB M U300pakaTh CEYSHUS TeJl BPALICHUS:

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JIE€ATEIbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

— UCCIIeZIOBaHUs (MOJETUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYyalluii HA OCHOBE M3YUEHHBIX
¢dbopMmyn 1 CBOUCTB Quryp;



— BBIYUCIICHUS JUTUH, IJIOMaed U 00beMOB pealbHBIX OOBEKTOB MPHU PEUICHUH MPAKTUYECKUX
3aJ1a4, UCIOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHBIE YCTPOHCTBA;

— IproOpeTeH s MPAKTUYECKOTO OMBITA ACATEIbHOCTH, IPEIIECTBYIOMIEH MPo(hecCHOHaTLHOM!, B
OCHOBE KOTOPOM JICKHUT JaHHBIA YI€OHBIN TIPEIMET.

1.3.3 IInanupyemblie pe3yIbTaTbl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocob6oe 3HaueHue y4eOHBIM MpeaMeT HuMeeT Npu (OPMHPOBAHMHM M PA3BUTHH OOLIUX U
poeCCHOHATTBHBIX KOMIIETECHITUH.

Koa
HAHMeEHOBaHHeE
GopmMupyembIx
KOMIIeTeHI Ui

IlnanupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa

O01mme

JAucnunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLICHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

— TOTOBHOCTh K TpPYAy, OCO3HaHHE
[IEHHOCTH MAacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K AKTHBHOM
JACATCIIbPHOCTHU TEXHOJIOTHYECKOM n
COIMAJIbHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh MHULUMPOBATh,

IUIAHUPOBaTh U CaMOCTOSITEIILHO
BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

— WHTEpeC K pa3Iu4HbiM chepam
poeCCUOHAIBHON JEATEIHHOCTH,

OBJajgenune YHHUBepPCAJbHBIMU
yuyeOHBIMHU NMO3HABATEJILHBIMHU
JelCTBUSIMH:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

— CaMOCTOSITENEHO (OPMYIHPOBATH H
aKTyaJIu3upOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

—  YCTaHaBIMBATh  CYILIECTBEHHBIN
OpU3HAK  WIM  OCHOBaHUA  JUIA
CpaBHEHU, KJIacCUuPpuKaImuu u
00001IeHHS;

— ONpeAensiTh ULEeIH JeATelIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;

—  BBIBISATH  3aKOHOMEPHOCTH U
MPOTUBOPEYUS B  paccMaTpUBAEMBIX
SIBIICHUSX

— BHOCHUTbD KOPPEKTUBBI B
NEeITEeTLHOCTD, OIICHUBATH
COOTBETCTBUE  PE3YJbTATOB  LIENAM,
OIICHUBATH pHUCKHU MOCJIEACTBUH
JeITeILHOCTH;

— pa3BUBaTh KPEATUBHOE MHBINIJICHUE
MIPH PEIICHUH KU3HEHHBIX MPOOIeM

0) 6azoBbIe HCCTIEI0BATEIIbCKUE
JCUCTBHUS:

—  BIANETh  HaBBIKAMH  y4eOHO—
HCCIIEIOBATEIIbCKOW M IPOEKTHOU
NIeATeTLHOCTH, HABBIKAMHU pa3perieHus
npobiewm;

—BJIaJI€Th METOJAMHU J0Ka3aTeNIbCTB,
JITOPUTMaMHU pELICHUs 3a/1a4; YMEHUE
(bopMyIMpPOBATH OINPEEIIEHUS, AKCHOMBbI
U TEOPEMBI, IPUMEHATH MX, IPOBOUTH
JI0Ka3aTesIbHbIE PACCY)KICHHS B XOI€
peleHus 3a1ay;

— YMETb ONEepUPOBATh NOHATUSIMHU:
CTEIeHb Yucia, Jorapudm yuca;
YMEHUE BBIIIOJIHATH BHIUMCIICHUE
3HAYEeHUH U TPeoOpa30BaHuUs BIPAKECHHHA
CO CTENEHSAMU U Jorapudmamu,
npeoOpa3oBaHus IPOOHO—PAITMOHAIBHBIX
BBIPXKEHHUI;

— YMETh ONIEPUPOBATH MOHATUSIMHU:
panroHaJIbHbIE, HPPALIMOHATIBHBIE,
MOKa3aTelbHbIE, CTETIEHHBIE,
JorapupmMHuUecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

— YMETh OTIEPUPOBATH MOHATUSIMH:
GbyHKLUS, HETIpepbIBHAS (PYHKIUS,
MIPOU3BOHAS, TIEPBOOOPA3HAS,
OTpeIeIeHHbI UHTErpall; yMeTh
HaXOJUTh MPOU3BOHBIE HIEMEHTAPHBIX
(byHKINH, HCTIONB3YSI CITPABOYHEIC
MaTepHalbl; UCCIEI0BaTh B POCTEHUIIINX
cinydasix QyHKIUU HAa MOHOTOHHOCTb,
HaXOJUTh HanOOJIbIIINE U HAUMEHbIIINE
3HaueHUs QYHKIIHI; CTPOUTH IrpaduKu
MHOT'OYJIEHOB C UCIIOJIb30BAHUEM
afnrmaparta MaTeMaTUYeCcKOro aHaau3a;
IPUMEHSTH TPOU3BOIHYIO MIPH PEILICHUH
3aJ1a4 Ha ABW)KEHUE; pelllaTh IPaKTHKO—
OpPUEHTHPOBAHHbIE 33/1a4M Ha
HauOOoJIbIINE U HANMEHbIIINE 3HAYCHHUS,
Ha HaXxO0XJIeHUE MyTH, CKOPOCTH U
YCKOPEHUS;

— YMETb ONEepUPOBATh MOHATUSIMHU:
panuoHaibHast QyHKIMS, TOKa3aTeabHast
¢byHKLUMs, cTeneHHas QyHKIMS,




— BBIIBIATH MPHUYUHHO—CJIECICTBEHHBIC
CB3M W aKTyaJIM3HpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pelICHus,
HaXO/UTh apryMeHTbI Ui
JI0Ka3aTelIbCTBA CBOMUX YTBEPXKICHUM,
3ajjaBaTh IapaMeTppl W KPUTEpUHU
peLIeHHS;

— aHAJIM3MPOBaTh INOJYYEHHBIE B XOJ€
peneHus 3aJauu pe3yIbTaTHI,
KPUTUYECKU OLIEHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

—yMeTh  TEPEHOCUTh  3HaHUS B
[IO3HABATEJIBHYI0 U IPAKTUYECKYIO
001aCTH KU3HEICATCIHEHOCTH;

— YMETb HWHTErpUpOBaTh 3HAHMUA U3
pa3HbIX IPEIMETHBIX o0J1acTel;

— BBIJBUIaTh HOBBIE HJIEH, INpejiaraTb
OPUTHMHAIBHBIC TOAXOABI W PEUICHHUS,

CIIOCOOHOCTH WX WCIIOJB30BAHUA B
HO3HaBaTEJILHOU " COLUAIIbHON
MPaKTUKE

Jorapudpmuueckas QyHKIus,
TPUTOHOMETPHUUYECKUE (PYHKINH,
oOpaTHbIe QYHKIINH, YMEHUE CTPOUTH
rpaduKku U3y4yeHHbIX QYHKITUH,
UCIIOJIB30BaTh TPa(QUKH IPU N3YUECHUH
IIPOLIECCOB U 3aBUCUMOCTEH, IpH
peLIeHUH 3aj1a4 U3 IPYTUX YIeOHBIX
IPEIMETOB U 33Ja4 U3 PEeaIbHOM KU3HH;
BBIpaXaTh (OPMYJIaMHU 3aBUCHMOCTH
MEX]y BEIMYMHAMU;

— YMETb peliaTh TEKCTOBBIE 3a/1a41
pasHbIX TUIIOB (B TOM YHCIIE HA
IPOICHTHI, OJIM U YaCTH, HA ABIKEHHE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT,
HAJIOTH, 33/1a41 U3 00JIACTH YIPABICHUS
JIMYHBIMU M CEMEHHBIMU (PUHAHCAMHU);
COCTABJIATH BBIPAKEHHUS, ypaBHEHHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIOBUIO
3aJ1auu, UCCIIEI0BATh MOIYYEHHOE
pelleHre U OLEHUBATh
MPaBIONIOI00HOCT PE3YIIbTATOB;

— YMETb ONEepUPOBATh NOHATUSIMHU:
cpenHee apupMETHIECKOE, MEIHaHa,
HauOoJIbIlIee M HAUMEHbLIIee 3HaYEeHUS,
pasmax, TucrepcHsi, CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBOrO Ha0Opa; yMeThb
U3BJICKATh, MHTEPIPETUPOBATH
UH(pOpMalINIO, IPEACTAaBICHHYIO B
TabNMIax, Ha IUarpaMMmax, rpadukax,
OTPaKaIoOIIy0 CBOWCTBA peabHbIX
MIPOIIECCOB U SIBJICHUH; TIPE/ICTABIISATH
MH(POPMALIKIO C TIOMOUIBIO TaOIUI U
JiarpaMM; UCCIIeIoBaTh CTATUCTHIECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaM9ecKuX METOIOB U SJIEKTPOHHBIX
CPE/CTB;

— YMETh OTIEPUPOBATH MOHATUSIMH:
CIIy4aiiHBI{ OMBIT U CIy4aiiHOE COOBITHE,
BEPOATHOCTb CITy4alfHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOSTHOCTS C
UCTIOJIb30BaHUEM I'pa)UIeCKUX METOJIOB;
IPUMEHSATH (HOPMYJIIBI CIIOKEHUS U
YMHOKEHHS BEPOATHOCTEN,
KOMOUHATOpHbIE (HaKThI U HOPMYIIBI IPU
pEIIeHUH 3a]1a4; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO
CITy4aifHBIMU BEITHYNHAMH, YMEHUE
MPUBOANUTH PUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX
OOIIeCTBEHHBIX SIBJICHUSX;

— YMETh OTIEPUPOBATH MTOHATUSIMH:
TOYKa, MpsiMasi, IIOCKOCTb,




IIPOCTPAHCTBO, IBYIPAaHHBIN YTOJI,
CKpELMBAIOIUECS MPSIMBIE,
NapajuIeIbHOCTh U NMEPIEHANKYISIPHOCTh
HPSMBIX U IIJIOCKOCTEH, YTOJI MEXKAY
HOPSAMBIMH, YTOJI MEX]y IPSIMOH
IUIOCKOCTBIO, YTOJI MEX]Y INIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
paccTosiHuEe MEXAY NPSMbIMH,
paccTosiHue MEeXAY TIOCKOCTSIMH;
YMEHHUE UCII0JIb30BaTh IIPU PELICHUN
3a71a4 U3y4eHHbIe (DAaKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLICHUBATh
pa3mMepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;
— YMETb ONEpUPOBATh NOHATUSIMHU:
MHOTOT'PaHHHK, CEYCHUE
MHOI'OI'paHHMKa, KyO, mapajuienenumnes,
npusMa, nupamuja, purypa u
MOBEPXHOCTh BPALICHUS, LIUIUHJID,
KOHYC, Tap, cdepa, ceueHus Gurypsl
BpAILEHUS, TUNIOCKOCTh, Kacaromascs
cdepsl, HWINHIPA, KOHYCA, IIOIA/b
MOBEPXHOCTU MUPAMM/[Ibl, IPU3MBI,
KOHYcCa, HWIMHPA, IJI0OMIaas CPepsl,
00beM Ky0a, MpSIMOYTOJIbHOTO
napaiesienumne1a, MupaMuIbl, TPU3MBI,
LWIMHApA, KOHYCa, 111apa; yMEeHHe
n300paxkaTb MHOIOI'PaHHUKU U
MOBEPXHOCTHU BPAIIECHUS, UX CEYEHUS OT
PYKH, C TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE pacrio3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE paclo3HaBaTh
NPaBUIHHBIE MHOTOTPAaHHUKH;

— YMETb ONEepUPOBATh MOHATUSIMHU:
JBI)KEHUE B POCTPAHCTBE, TIOJJO0HBIE
(burypsl B IpoCTpaHCTBE; UCTIOIb30BaTh
OTHOUIIEHHUE IUTONIAJeH TOBEPXHOCTEN U
00BeMOB MOAOOHBIX (UTYP TPU PELICHUU
3ajay;

— YMETb BBIUYUCIATH T€OMETPHUUECKUE
BEITMYUHBI (JUTHHA, YTOJ, TUIOIIA b,
00BbeM, TUIOIAAb TOBEPXHOCTH),
UCTIONB3Ys N3y4eHHBIE (DOPMYITBI U
METO/bI;

— YMETh OTIEPUPOBATH TOHATUSIMH:
NPSMOYTOJIbHAs CCTeMa KOOPHMHAT,
KOOPJAWHATHI TOYKH, BEKTOP, KOOPAHHATHI
BEKTOpA, CKAJSIPHOE MTPOU3BECHUE, YTOJI
MEXy BEKTOpPAMH, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOPA HA YHUCIIO;
HAXOJIUTh C TOMOIIBIO U3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTPE3Ka,




paccTosiHuE MEKIY JBYMs TOUKAMU;
— YMETb BBIOMPATh NOIXOAALINH
M3YYEHHBII METOA JUIsl pelIeHUs 3a/1a4H,
pacrio3HaBaTh MaTeMaTH4eCKue QaKkThl U
MaTEMaTHYECKUE MOJIETH B IPUPOJHBIX U
0OIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHME NIPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOI
Y MHPOBOM MaTeMaTU4E€CKON HaAyKH.

— YMETb OIEpUPOBATH NOHATHIMM:
OIpe/iesieHUE, aKCUOMa, TEOPEMA,
CJIEJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(bopMynUpOBKH; yMEHUE GOPMYIUPOBATh
00paTHOE U MPOTUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, UCII0JIB30BATH METOL
MaTeMaTHYECKON MHAYKLUU; IPOBOAUTH
JI0Ka3aTeJbHbIE PACCYKICHUS IPU
pEILIEeHNN 3aa4, OLICHUBATh JIOTHYECKYIO
IIPAaBUIILHOCTD PACCYXKIACHUM;

— YMETb OIEpUPOBATH NOHATUIMMU:
MHO3K€CTBO, [TOJIMHOKECTBO, Ollepalu
HaJ MHOXXECTBAMM; YMEHUE
HCII0JIb30BaTh TEOPETUKO—
MHO’KECTBEHHBIN anmnapar 1Jis OIUCAHUS
pealIbHBIX MTPOLIECCOB U SBJICHUN IpU
pEILIEeHNN 3aa4, B TOM YHUCJIE U3 APYTUX
y4eOHBIX TIPEIMETOB;

— YMETb ONIepUpPOBaTh MOHATUAMU: Ipad,
CBSA3HBIN Tpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHUE 3a7aBaTh U
OMMCHIBATh Tpadbl pa3IMuHbIMU
croco0amu; UCIOIB30BaTh rpadsl Ipu
pEIIeHNH 3a/ady;

— yMeTb CBOOO/IHO ONIEpUpPOBATh
MOHSTUSIMU: COUYETAaHUE, IEPECTAHOBKA,
YHCJIO COYETAaHUM, YNCIIO IEPECTAHOBOK;
o6unoM HploTOHA; yMEHHE TPUMEHSTh
KOMOUHATOpHBIE (DaKThI U PACCYKICHUS
JUTSI peIlIeHus 3a/1ay;

—yMETb ONIEPUPOBATH OHATHIMMU:
HaTypaJIbHOE YUCIIO0, 1IeJI0e YUCIIO,
OCTaTOK IO MOAYJIIO, PallMOHAIBHOE
YHCII0, UPPALUOHAIBHOE YHUCIIO,
MHO’KECTBA HaTYpaJIbHBIX, LEJbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX YHCET;
YMEHME UCII0JIb30BATh TPU3HAKU
JETUMOCTH, HAUMEHBIITNHA OOIIAI
JIenuTeNb 1 HauMeHbliee ol1iee
KpaTHoe, alropuT™ EBknuja npu
pELIEHNN 3a]a4; 3HAKOMCTBO C




Pa3NIUYHBIMH MTO3UIIMOHHBIMH CUCTEMaMHU
CUHCIICHUS;

— YMeThb CBOOO/IHO ONIEpUpPOBAThH
HOHATUSIMU: CTEIIEHb C LIETbIM
II0Ka3aTeseM, KOPEHb HaTypaJIbHOU
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
IIOKa3aTeJIeM, CTEIIEHb C
JIEHCTBUTEIILHBIM (BEIIICCTBEHHBIM )
HOKa3aTesieM, JIorapu(m 4uciia, CHHYC,
KOCHHYC U TAHI'€HC IIPOU3BOJILHOTO

LV (WEK

— YMETb ONepUPOBaTh OHATUSAMU:
TOKIECTBO, TOXKIECTBEHHOE
nnpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHHIA, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPALIIOHAJIBHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE peliaTh
yYpaBHEHHMsI, HEPABEHCTBA U CHCTEMBI C
MIOMOILBIO PA3JIMYHBIX IPUEMOB; PELIaTh
yYpaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSATh YpaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI ISl PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pa3aNyYHbIX 00JacTel HayKu U pealbHON
KHU3HM,

—yMEeTb CBOOOJTHO OIEpUPOBATH
HNOHATUAMMU: rpaduK QyHKIMU, OOpaTHAS
GyHKIMS, KOMIIO3ULINS QYHKIUH,
JTUHeWHas PyHKIMS, KBaJpaTU4Has
GyHKIMSA, cTeneHHass QYHKIUS C LEIbIM
rokasareseM, TPUTOHOMETPUYECKUe
¢byHKIIMM, 0OpaTHBIE
TPUTOHOMETpHUECKUE (PYHKIUH,
MoKazareibHasl U JorapudmMuyeckas
(byHKLINU; YMEHHE CTPOUTDH IpaduKu
GyHKIHH, BBITOIHATH IPeoOpa3oBaHuUs
rpaduKoB QyHKIIHIA;

YMEHHE HCI0JIb30BaTh rpauKku
(byHKUUH 17151 U3Y4EHUS POLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 3a71a4 13
JPYruX y4eOHbIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpAXKaTh POpMyIIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH;
yYMEHHE CBOOOTHO ONIepUpOBaThH
MOHATUSMH: YETHOCTb (DYHKIINH,
NEPUOIMIHOCTD (DYHKIIHH,
OTrPaHUYEHHOCTh (DYHKIINH,
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MOHOTOHHOCTH (DYHKITHH, SKCTPEMYM
byHKIIMKA, HaUOOJIBIIIEEe 1 HAUMEHBIIIEEe
3Ha4YeHUs PYHKIUU HA IPOMEKYTKE;
YMEHHE MMPOBOJIUTH HCCIIET0BaHUE
byHKIUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaduKku GYHKUUH ISl peIICHHS
ypaBHEHUI, HEPABEHCTB U 3aJ1a4 C
napameTpamu; u300pakaTh Ha
KOOPJMHATHOM TIOCKOCTH MHO>KECTBA
pELIEHHUI YpPaBHEHU, HEPABEHCTB U UX
CHUCTEM,;

— YMeTb CBOOO/IHO ONIEpUPOBAThH
MOHSTHUSIMH: T10CJIEIOBATEILHOCTD,
apupMeTHyecKast Mporpeccus,
reoMeTpUYecKasl mporpeccus,
OECKOHEYHO yObIBaroIast
reoMeTpUYECcKasi IPOrpeccusi; yMeHue
3aJ1aBaTh IOCJIE10BATENbHOCTH, B TOM
YHCIIe C TOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

— YMETb ONEepUPOBATH MOHITUSIMHU:
HENPEPBIBHOCTH ()YHKITUH, ACHMITTOTHI
rpaduka QyHKINHU, TIEpBas U BTOpas
POU3BOIHAS (PYHKIIUH, TEOMETPHUCCKUI
1 (PU3UYECKUN CMBICIT IIPOU3BOTHOM,
nepBooOpasHasi, OrpeaeICHHbIN
WHTETPAN; YMEHHE HaXOIUTh AaCUMIITOTHI
rpaduka QyHKIINU; yMEHUE BBIUUCIATD
IIPOM3BO/IHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HUIINA (HYHKITUH,
HAXOJUTh YpaBHEHUE KacaTEIbHON K
rpaduKy QyHKIUY;

YMEHHUE UCIOB30BaTh MPOU3BOIHYIO IS
uccaeaoBaHus GYHKIUM, TS
HAXO0XICHUS HAWTYYILETro PEeIeHUs B
MIPUKIIAJHBIX, B TOM YHCJIE COIMATbHO—
HKOHOMHUYECKUX U (PU3UUECKUX 3aj]auax,
JUTSL OIIPEJIETIEHHsI CKOPOCTH U
YCKOPEHUST; HaXOIUTh IO U
00BeMBbI (pUTYp C TOMOIIBIO UHTETpaa;
MPUBOUTH MPUMEPHI MATEMATUYECKOTO
MOJICIIMPOBAHUS C TIOMOIIBIO
muddepeHIaTbHBIX YpaBHEHUI;

— YMETh OTIEPUPOBATH TOHATUSIMH:
KOMIIJIEKCHOE YHCII0, COTPSIKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO Yncia, popma
3aITMCH KOMIUIEKCHBIX YUCEIT
(reomeTpuyeckas, TPUTOHOMETpUYEcKast
U anredpanveckas); yMETh MPOU3BOIHUTH
apupMeTHYeCKre JeHCTBUS C




KOMIUIEKCHBIMU YHMCIIaMH; TIPUBOAUTD
IIPUMEPBI UCITOJIB30BAHNS KOMITJICKCHBIX
4HCell,

— YMeTb CBOOO/IHO OIIEpUPOBATh
MOHATUSIMH: cpeliHee apudmMeTnieckoe,
Me/inaHa, HauOoJIbllee 1 HauMEHbIIee
3HAYEHUS, pa3Max, IUCIEepCus,
CTaHJApPTHOE OTKJIOHEHUE JUIsl ONIMCaHUS
YHCJIOBBIX JIAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
PUMEHEHHEM TpaprUECKUX METOA0B U
3JIEKTPOHHBIX CPEJCTB; rpauuecKu
UCCIJIE0BaTh COBMECTHBIEC HAOIIOAEHUS C
IIOMOUIBIO AMArPaMM PacCeUBaHUs U
JIMHEWHOH PErpeccuu;

— YMETb HaXOJUTh BEPOSITHOCTU COOBITHIHA
C MCMOJIb30BAaHUEM IpaPUUECKUX
METOJI0B; IIPUMEHSATH JJIs PELIECHUs 3a7a4
(OpMyJIbI CII0KEHUS U YMHOXKEHHUS
BEPOSTHOCTEH, (OpMyTy OTHOMH
BEPOSITHOCTH, (hopmyiny bepryrm,
KOMOHMHATOPHBIE (PaKThI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX
COOBITHI; YMEHHE OIIEPUPOBAThH
MOHATUSIMU: ClTy4yaiiHas BeJINUUHA,
pacrpeziesieHue BEPOSATHOCTEN,
MaTeMaTUYeCKOE OXKHUIaHUE, TUCTIEPCUS
Y CTaHJIapTHOE OTKJIOHEHHE CITy4aiiHON
BEJIMYMHBI, PYHKLINU pacrpeeseHus 1
IUIOTHOCTH PABHOMEPHOTO,
IT0Ka3aTEJIbHOTO ¥ HOPMAIBHOTO
pacnpeeseHuil; yMEHNE UCTI0Ib30BaTh
CBOMCTBA U3yUYEHHBIX PaCIpeaeICHUN
JUIsl pEIIeHUs 3a/1a4; 3HAKOMCTBO C
MOHATHUSIMU: 3aKOH OOJIBIINX YHCET,
METO/IbI BBIOOPOYHBIX MCCIIEI0OBAHUM;
YMEHHE MPUBOJIUTH TPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLINX YUCEIl B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;
— yYMeTb CBOOO/IHO ONIEpUPOBATh
MOHATUSIMH: TOYKA, MPsiMasi, MIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Ty, MJIOCKHUM
YTOJ1, IBYTPAHHBINA YTOJI, TPEXTPAHHBII
yroJ1, IepeceKaroInecs, napauleJbHble U
CKpEeIIMBaOIINEcs IpsIMbIE,
[apaJuIeIbHOCTD U NEPIEHUKYIISIPHOCTD
MPSAMBIX U IJIOCKOCTEH, YTOJl MEXAY
IPSIMBIMH, YTOJI MEKIy IPSIMOU U
IIJIOCKOCTBIO, YTOJI MKy IUIOCKOCTSIMU;
YMEHME UCII0JIb30BATh IIPU PELICHUN
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IJIAHUMETPHUH; YMEHUE OLIEHUBATh
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pa3mMepbl 00BEKTOB B OKPYKAIOIIEM
MHpE; YMEHHUE ONEpUPOBATh MOHATUSAMMU:
MHOTOT'PaHHHK, CEYCHUE
MHOI'OI'paHHMKA, IPAaBUIIbHBIH
MHOTOTpaHHHUK, TPU3Ma, THPAMHJIa,
¢burypa 1 oBepXHOCTb BPALLCHHUS,
WIMHIP, KOHYC, TIap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUs KOHYCa U
WIMHAPA, TApaIeIbHbIE OCH HITH
OCHOBaHMIO, CEUEHHE 111apa, IIIOCKOCTb,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa;
YMEHUE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300paXkaTh
MHOTI'OI'PaHHUKH, (PUT'YPBI ¥ IOBEPXHOCTHU
BpAILCHNS, UX CEUCHHsI, B TOM YHUCIIE C
MIOMOILBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHUE PUMEHATH CBOWCTBA
reoMeTpuuecKkux Guryp,
CaMOCTOSITENIbHO (POPMYJINPOBATH
oIpeieNieHus u3y4aeMbIX Quryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
IPU3HAKAX TEOMETPUUYECKUX QUryp,
000CHOBBIBATh MJIM OIPOBEPIaTh HX;
yYMEHUE MPOBOAUTH KIacCU(UKALIUIO
¢buryp mo pazIUYHBIM TPU3HAKAM,
BBINOJIHATH HEOOXOJMBbIE
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;

— yMeTb CBOOOJIHO ONEpUPOBATh
MOHATUSIMU: IIJIOIAAb PUTyphl, 00BEM
(burypsl, BeIMUMHA YIila, paCCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHHE MEXTY
NPSIMBIMH, PACCTOSTHUE MEXKY
MJIOCKOCTSIMU, TUTOIIAAb CPEPHI,
IUIOIIAb TOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYCa, IUIUHIPA, 00beM Ky0a,
IPSMOYTOJIBHOTO Mapajulesenumnesna,
MTUPaMU/IbI, TPU3MBI, HWINHAPA, KOHYCA,
11apa; yMeHHEe HaXOUTh OTHOILIEHHUE
00BeMOB MOAOOHBIX PUTYP;

— yYMeTb CBOOO/IHO ONIEpUPOBATh
TOHATHUSIMU: IBU)KEHUE, TTapajlIeTbHBIA
NEepEeHOC, CHMMETPHS Ha IIIOCKOCTHU U B
MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue M0100Us, T0TI0OHBIE
(burypsI; yMeHHE paclio3HaBaTh PaBHBIE
U T0A00HbIe (PUTYPBI, B TOM YHCIIE B
MPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE UCIOJIb30BaTh FeOMETPHUYECKUE
OTHOIIIEHHUSI, HAXOJIUTh TEOMETPHUIECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IJIOLIa]b,
00beM) TP PEIICHUHN 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,
IIPOU3BENICHUE BEKTOPA HA YUCIIO,
pa3ioeHue BeKTopa 1o dasucy,
CKaJIIPHOE MPOU3BEIEHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEKY BEKTOPAMHY;
YMEHHE HUCII0JIB30BATH BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl pEIIEHHUS
reOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYrux
y4€OHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OIPEAENINTENb MATPULIBL,
TEOMETPUYECKUIN CMBICI OIIPENEIUTENS;
— YMETb MOJIEJIMPOBATh pealbHbIE
CUTYallUU Ha SI3bIKE MATEMAaTUKH;
COCTaBJISITh BBIPAXKEHUSI, yDABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO
3aJ1a4uM, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIEJIM C UCII0JIb30BAHUEM ammapara
aJreOppl, UHTEPIIPETUPOBATD
IIOJIyYEHHBIH PE3yJIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIH C TIOMOLIbIO
TrE€OMETPUUYECKUX TOHATUHN U BEJINYMH,
pelaTh CBA3aHHbBIE C HUMU
IIPAKTUYECKHE 3a/1a4H; COCTABIIATH
BEPOSTHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH IMOTYUEHHBIN
pe3yJbTaT; pelaTh NPUKIaJAHbIE 331a41
CpEJICTBAMU MaTEMAaTUYECKOT0 aHAIIN3a,
B TOM YHCJIE€ COLIMATIbHO—
HKOHOMHYECKOTO U (PU3UUECKOTO
XapakTepa;

— YMEHH€ BbIOUPATh NOAXOAALINNA METOA
JUISI peIIeHUs 3a]1a4M; TOHUMaHKe
3HAYUMOCTU MaTEMATUKH B U3yYEHUU
IIPUPOJIHBIX U OOIIECTBEHHBIX MPOLIECCOB
U SIBJICHWI; YMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MaTEMaTHKH B
HCKYCCTBE, YMEHHE NIPUBOJAUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI pOCCUHCKON
Y MUPOBOM MaTeMaTU4eCKON HAyKU

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpIpPETALNU
uH(popMaluu, 1
nH(GOpPMaIMOHHBIE

B o0nacTM LEHHOCTHM HAY4YHOIO
MO3HAHMA:

—c(opMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH u
00I11eCTBEHHOM MPAKTHUKH, OCHOBAHHOTO
Ha Zajore KYIBTYD,

CHOCO6CTBYIOH.[CFO OCO3HAaHHUIKO CBOCTO

— yYMeThb ONEepUpOBaTh MOHATHUIMU:
pannoHanbHas (QyHKIMS, MOKa3aTeIbHas
byHKIHS, CTENEHHAas byHKIHS,
JorapupmMuyecKas byHKIHA,
TPUTOHOMETPHUYECKHE byHKINH,
oOpaTHble (YHKUUH; YMEHHE CTPOUTH
rpaduxu N3y4YEHHBIX byHKIHH,

UCMOJIb30BaTh TIpadUKU TNPH H3YYEHHH
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TEXHOJIOTUH IS
BBITIOJTHEHHMSI 32/1a4
npodeccuoHanbHOM
JeATeTbHOCTH

MeCTa B MOJUKYJIbTYPHOM MHUPE;
— COBEpLICHCTBOBAHHUE SI3BIKOBOM U
YUTATEIbCKON KYyIbTYphl KaK CpeICTBa
B3aUMOJICHCTBUS MEXIy JIOABMH U
MO3HAHUS MHPA;

— OCO3HaHUE€ [CHHOCTH  HAy4HOU
JeSITEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh MPOCKTHYIO u
HCCJIEIOBATEIbCKYIO JesITeNIbHOCTD
WH/IMBUIYAJIbHO U B TPYIIIIE.
OsgiajeHue YHHBepPCAJbHbIMU
y4eOHBbIMH M03HABATEJILHBIMH
JeHCTBUSIMH:

B) paboTa ¢ nHpopMaIuei:

— BJAJETh HABbIKAMHU  TOJYYCHHS
uHPOpPMALMM U3 HCTOYHHUKOB PAa3HBIX
TUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh
MOWCK, aHAJIM3, CHUCTEeMAaTU3alUuI0 |
UHTEPIPETAIHIO uHpOpMaIU
pa3IMYHBIX BUJIOB u bopm
NPECTaBIICHHUS;

— co3JaBaThb TEKCThl B PAa3JIMYHBIX
dopmarax C y4eTOM Ha3HAYCHUSA
uH(pOpMallMi ¥ IENeBON ayAuTOpUH,
BBIOMpast ONITUMAIILHYIO bopmy
MPEJICTABICHUS U BU3yaTN3aluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTb UHpOpMaLuHy, ee
COOTBETCTBHE INPABOBBEIM M MOPAIbHO—
TUYECKUM HOpMaw;

- UCTIOJTb30BATh cpeacTBa
MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTHHA B
pelLeHnu KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3alMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeboBaHMit
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX W OSTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

— BIIQJIETh HABBIKAMU PACTIO3HABAHUS U
3aIIUATHI uHpopMaluu,
UH(POPMALIMOHHOM 6e3omacHOCTH
JMYHOCTH

IOPOLECCOB U 3aBUCUMOCTEH,  IpH
pelIeHnH 3ajad M3 JPYIHX Y4eOHBIX
IIPEIMETOB U 3ajjad U3 pealbHOU JKU3HHU;
BbIp@XaTh  (OpMyJaMH  3aBUCHUMOCTH
MEX]y BEIMYMHAMU;

— yMETh ONEpPUPOBATh IOHATHUAMHU:
TOKECTBO, TOKJECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH W
HEPaBEHCTB, PaBHOCHIIBHOCTh
YpaBHEHMH, HEPaBEHCTB U  CHCTEM,
panroHaIbHbIE, UppalroHalbHbIE,
IIOKa3aTesbHbIE, CTEIIEHHBIE,
JorapupmMHUUEcKue,
TPUTOHOMETPUUYECKHE yYpaBHEHH,
HEPaBEHCTBA U CHCTEMBI; YMETh PelaTh
YpaBHEHMsI, HEPaBEHCTBA M CHCTEMBI C
MIOMOIIIBIO PA3IMYHBIX MPHEMOB; pelIaTh
YpaBHEHHsI, HEPAaBEHCTBA M CHCTEMBI C
napaMeTpoM; IPUMEHATh YypaBHEHMUS,
HEPaBEHCTBA, X CHUCTEMBI ISl PEIICHHS
MaTeMaTHYeCKuX 3ajad M 3a4ad U3
pa3aMyYHbIX 00J1acTel HAyKU U peanbHOU
KHU3HU,

— YMeTh CBOOO/IHO ONIEpUPOBATH
HOHATUSMU: IBH)KEHUE, apajlIeJIbHbINA
NEPEeHOC, CHMMETPHS Ha TUIOCKOCTH | B
POCTPaHCTBE, IOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOA00HbIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U
10/100HbIE (PUTYPBI, B TOM YHCJIE B
NPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMETh UCIIOJIb30BaTh T€OMETPUIECKHE
OTHOILIEHUSI, HAXOJIUTh FEOMETPHUUECKUE
BEJTMYUHBI (JUTMHA, YTOJ, TUIOIIA b,
00BbeM) IpH pEeIIeHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEMETOB U U3 PEATBHOM
KHU3HU

OK 03.
[InanupoBats u
pean30BbIBATH
coOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE
pa3BUTHE,

B o0sacTH 1yXOBHO—HPaBCTBEHHOIO
BOCIIUTAHMSA:

— c(OopMHUPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO MMOBEICHMUS;

— CIIOCOOHOCTH OIIEHHMBATh CUTYAIHIO U
INPUHUMATh  OCO3HAHHBIE  PEIICHUS,
OpPUEHTHUPYSICh Ha MOpajIbHO—

— YMETb ONEpUPOBATh  IOHATUSAMH:
paloHANIBHEIE, HppalOHANIBHEIE,
[IOKa3aTeNbHbIE, CTETICHHBIE,
Jorapudmuueckue,
TPUTOHOMETPUYECKHE  yYpaBHEHUS U
HCPAaBCHCTBA, UX CUCTCMEI,

— YMETb ONEPUPOBATh IOHATUSIMH:
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IpeITPUHUMATENBC
KYIO JICSITEeNIbHOCTh B
npodeccuoHanbHOM
chepe,
UCIIOJIb30BaTh
3HAHUS 110
MPaBOBOM 1
¢duHaHCOBOM
rPaMOTHOCTH B
pa3IMYHbIX
YKU3HEHHBIX
CUTYaIUIX

HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH;

— OCO3HaHUE JIMYHOTO BKJIaga B
MOCTPOCHUE YCTONYUBOIO OYIYyIIETro;

— OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pomnutensM u (WIH) JOPYTUM YICHAM
CEMbH, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHUA  LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBHM C
TpaauuusaMu HapoaoB Poccuu;
Osuanenue YHHMBepPCAJIbHbIMHA
pPeryJiiTUBHBIMH e CTBUSIMU:

a) caMOOpTraHu3aLus:

—  CaMOCTOSITEIbHO  OCYILIECTBIISTH
II03HABATEJbHYIO JESTENbHOCTb,
BBISIBJISITH ~ MPOOJEMBbl, CTaBUTh U
(bopMyIMpOBaTh COOCTBCHHBIE 3a]Ia4H B
00pa3oBaTeNbHON  JIEATENHHOCTH U
JKU3HEHHBIX CUTYalMIX;

— CaMOCTOSITEJIbHO COCTaBJISITh ILJIaH
pelieHuss  OpoOJieMbl ¢ y4ETOM
HUMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPeANouTeHU;

— JlaBaTh OIICHKY HOBBIM CUTYAIlUsM;
crocoOcTBOBaTh  (DOPMUPOBAHUIO |
MPOSIBJICHUIO IIUPOKOW JPYIUIUU B
pa3HbIX O0JIACTAX 3HAHUU, MOCTOSHHO
MOBBILIATh CBOW 00pa30BaTENIbHBIN U
KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPUEMbI PeQIICKCHH IS
OLICHKM CHUTyallud, BbIOOpa BEpPHOIO
peleHus;

— yMeThb  OIEHWBAaTh PHUCKH U
CBOEBPEMEHHO MPUHUMATh PELIECHUs 10
WX CHIDKCHHIO;

B) DMOIIMOHANBHBII WHTEJUIEKT,
IpeJnoiaratouii ¢copMUpPOBAHHOCTH:
BHYTPEHHEH MOTHUBALMM, BKIIIOYAIOLICH
CTpPEMJICHHE K JOCTHXEHHUIO LENH HU
ycnexy, ONTHUMHU3M, HHHUIIMATUBHOCTD,
YMEHHE JIeHCTBOBATh, UCXOJI U3 CBOUX
BO3MOXKHOCTEH;

— DMIIATHH, BKJIIOYAIONel crmocoOHOCTh
IIOHMMATh 3MOLMOHAIBHOE COCTOSHUE

JIPYTHX, YUYUTHIBATH €ero npu
OCYIIECTBICHUU KOMMYHHKAIIUH,
CIIOCOOHOCTP K COYYBCTBUIO  H
COIIEPEKHUBAHHUIO;

— COIMAJBHBIX HAaBBIKOB, BKIFOUAIOIINX
CIIOCOOHOCTh BHICTPAaUBATh OTHOIICHUS
C JApYTHMH JIIOJABMH, 3a00THUTHCH,
MPOSIBJISITh MHTEpPEC W pa3pemniarb

MHOT'OT'PaHHHUK, CEYECHHUE
MHOTOTpaHHHKa, KyO, MapajuieNenurnes,
pu3ma, nupamMua, dburypa u

MOBEPXHOCTh  BpAIllEHUS,  MHIUHJP,
KOHYyC, map, cdepa, cedeHus QUrypsl
BpAlllCHHUs, IUIOCKOCTh,  Kacarolascs
chepbl, IWIUHAPA, KOHYyCa, IUIOMAIb

MMOBCPXHOCTHU InmUupamMuabl, IIPU3MEI,
KOHyca, LWIMHIpA, IUIomans cdepsl,
o0BeM KyOa, IPSMOYTOJIBHOTO

napajesenunena, NUpamMuasl, TPU3MBI,
LWIMHIpa, KOHYyca, IIapa; YMEHHUE

H306pa)I(aTB MHOI'OI'paHHHUKH u
MMOBCPXHOCTU BpalllCHUA, UX CCUCHUSA OT
PYKH, C IIOMOIIBIO YCPTECIKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMETh paclo3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; yYMETh  paclo3HaBaTh
IIPaBWJIbHBIE MHOTOIPaHHUKH;

— YMETb ONEepUPOBATh NOHATUSIMHU:
IPSIMOYTOJIbHAs CUCTEMA KOOPIMHAT,
KOOPJAMHATBI TOUYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJISIPHOE IIPOU3BEJIEHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO;
HaXOJIUTh C TOMOIIBIO N3yYEHHBIX
(dopMyJ1 KOOpAMHATHI CEPEUHBI OTPE3Ka,
paccTosHUuE MEXKIY JBYMs TOUKaMU
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KOH(JIUKTBI

OK 04.
DddekTuBHO
B3aMMO/ICVICTBOBATh
u paboTaTh B
KOJUIEKTHUBE U
KOMaHie

TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIPEIEICHHUIO;

—OBJIAJICHUE HaBbIKaMU yueOHO—
UCCIIE0BATEIbCKOM,  IPOEKTHOW U
COLIMAIILHOW JEATECIIBHOCTH;
Osiagenne YHHBEPCAJIbLHBIMH

KOMMYHUKATHBHBIMU J1efiCTBUSIMM:
0) coBMecTHas ACATEIbHOCTD:

—  IOHHUMATH u UCIIOJIb30BaTh
MPEUMYILECTBA KOMaHJHOH u
WHIUBUAYAIbHON paboThI;

— IpUHUMATh eI  COBMECTHOU
NESTEIbHOCTH,  OPraHU30BBIBATH U
KOOPJIWHHUPOBATh JCHCTBHSI TIO €€
JIOCTHKEHUIO: COCTaBJISTh IUIaH
JICUCTBUMA,  paclpelnesaTb pPojid  C
y4eToM MHEHUHN Y4aCTHUKOB
o0CyXJaTh pe3yabTaThl COBMECTHOU
paboTHI;

—  KOOPAMHHPOBATh W  BBHITIOJTHATH
paboTy B YCIOBUSIX  pEalbHOTO,
BUPTYaJIBbHOTO W KOMOWHHPOBAHHOTO
B3aMMO/ICICTBUS;

— OCYIIECTBIISTh MO3UTHUBHOE
CTpaTeruueckoe MOBE/ICHUE B
pPa3IMYHBIX  CUTYyallUsX, TPOSBIATH
TBOPUECTBO U BOOOpakeHHe, OBITh
WHUITUATHBHBIM.

OsguajeHue YHHUBepPCaJbHBIMU
PeryJasiTUBHBIMU 1€ CTBUSIMU:

I) NpuHATHE ce0s U IPYTUX JIIOJEH:

— TIPUHUMATh MOTUBBI U apTyMEHTHI
JIPYTHX Toei npu aHanmse
pE3yNbTaTOB JIEATEIHHOCTH;

— TMpU3HaBaTh CBOE IMPABO M TPaBO
JIPYTHX JIFO/ICH HA OLTHOKY;

— pa3BHUBaTh CIIOCOOHOCTH ITOHUMATh
MUD C TIO3UIUH IPYTOr0 YelIOBeKa

— yMeThb ONEpPUpPOBATh  IOHITHUAMHU:
CIIy4alHBIN OIBIT U CIIy4yalHOE COOBITHE,
BEPOSTHOCTh  CIYYaHOTO  COOBITHS;
YMETh  BBIYUCIATH  BEPOSITHOCTH  C
UCTIOJIb30BaHUEM TpaUUECKUX METOIOB;
OPUMEHATh  (QOpPMYJIBl  CIOXKEHUA MU
YMHOXXEHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIC (DAKTHI U (POPMYJIBI MpH
pELICHUHN 3a/1a4; OL[EHUBATh BEPOSTHOCTH
peanbHbIX COOBITMH; 3HAKOMCTBO CO
CIlyuallHBIMM ~ BEJIMYMHAMH;  yMEHHE
IPUBOUTH IPUMEPHI IIPOSIBICHUS 3aKOHA
OonpmIMX YHCeT B HOPUPOAHBIX U
OOI11eCTBEHHBIX SIBJICHUSX;

— yMmMeTb  CBOOOJHO  OIEPHPOBATH
HOHATUSMMU: CTelleHb  C  IIeJbIM
II0OKa3aTeeM, KOPEHb  HATypaJbHOU
CTENEHHU, CTENEeHb C palUOHAIbHBIM
roKasaresueM, CTETeHb c
JeHCTBUTEIIbHBIM (BeLIECTBEHHBIM)
nokasaresem, Jorapupm dYmcia, CHHYC,
KOCUHYC W TaHIEHC IPOU3BOJIBHOIO
qHcia;

— yMmMeTb  CBOOOJHO  OINEPUPOBATH
HNOHATUSAME: TpaduK QyHKIMH, 0OpaTHAas
byHKIHS, KOMITIO3ULIUSA byHKIHH,
TUHeWHas — QYHKOWS, — KBaJpaTHYHAsS
GbyHKLUSA, cTeNeHHass (YHKLUS C LeTbIM
rokazareseM, TPUTOHOMETPHUYECKHE
byHKIHN, oOpaTHbIE
TPUTOHOMETPHUYECKHE byHKINH,
nokaszateinbHas W Jorapudmuyeckas
GyHKIIMM; YMEThb CTPOUTH TIpaduKu
GyHKUUH, BBINOIHATH IpPeoOpa3oBaHUs
rpaduKoB QyHKIIHIA;

—  yMeTb  HCHOJb30BaThb  TIpaduku
GyHKUMR JUIsT U3ydeHHs] MPOLECCOB U
3aBUCUMOCTEH TpH PEIICHWW 3a1ad W3
Jpyrux y4eOHBIX MpEeIMeTOB U U3
peanbHOHN JKU3HU; BEIpaXXaTh (popMynamu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

— CBOOOJIHO ONEPHPOBATH TMOHATHIMHU:

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

¢byHKIIMM, HauOomblllee U HauMEHbIIee
3Ha4eHUs (QYHKIMM Ha TPOMEKYTKE;

YMETh MIPOBOTUTH HCCIIeJOBAaHHE
GbyHKIUY;

— YMeTh WUCIOJNb30BaTh CBOMCTBA U
rpadukd  QYHKUMH  JUIsL  pelIeHHs
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YpPAaBHEHUI, HEPAaBEHCTB M 3a1ad C
MapaMeTpamu; M300paxaTh Ha
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA
pELIEHUI YpaBHEHU, HEPABEHCTB U HUX
CHUCTEM

OK 05.
OcCylecTBIISITh
YCTHYIO U
MMACbMECHHYIO
KOMMYHUKAIIUIO Ha
roCyJapCTBEHHOM
si3eIKe Poccuiickoi
denepanuu ¢
y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B obJs1acTH
BOCIIUTAHMSA:

— DCTETHYECKOE OTHOIICHHWE K MHUpY,
BKJIOUasi ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO  TBOPYECTBA, CIOPTA,
TpyJa U OOIECTBEHHBIX OTHOLICHU;

— CIIOCOOHOCTh BOCIIPUHUMATh
pa3inyYHble BUJIbI UCKYCCTBA, TPAJAUIINU
U TBOPUECTBO CBOETO M JIPYTHX
HApoOJOB, OILIYIIaTh 3MOIMOHAIBLHOE
BO3/IEHCTBUE UCKYCCTBA;

— yOeXIEeHHOCTh B 3HAYUMOCTH JUJIS
JMYHOCTH M OOIIECTBa OTEYECTBEHHOTO
U MHPOBOTO HCKYCCTBA, OSTHUYECKUX
KYJIBTYPHBIX TPAJAWIMA W HAPOIHOTO
TBOPUYECTBA;

— TOTOBHOCTh K CAMOBBIPQKEHHUIO B
pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE

ICTETHICCKOTO

OPOSIBJIATE ~ KadyecTBa  TBOPYECKOMH
JMYHOCTH;
OBnanenue YHHUBEpCAIbHBIMU

KOMMYHUKAaTHBHBIMU JICHCTBUSAMU:

a) oO1ieHue:

— OCYILECTBJIATh KOMMYHHUKAI[MM BO
Bcex cepax KU3HU;
— pacro3HaBaThb
Cpe/cTBa 00IIIEHHS, [IOHUMATh
3Ha4YeHue COLIMAJIBHBIX 3HAKOB,
pacrio3HaBartb MPEIIOCHITKA
KOH(UIMKTHBIX CUTYallMii W cMAr4aTh
KOH(JIUKTBI;

— pa3BepHYTO H JIOTUYHO U3Jarathb
CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB

HeBepOabHbIE

— YMETb ONEPUPOBATL  IOHATHUIMHU:
cpenHee  apupMeTHUECKoe, MeluaHa,
HauOoJiblliee W HAWMEHbIIIEEe 3HAYCHUS,
pa3max, aucrepcus, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE
U3BJIEKATh, WHTEPIPETUPOBATH
uHpOpMALHIO, NPEACTaBICHHYIO B
tabiuuax, Ha Jauarpammax, rpadukax,
OTpPaXarollyld  CBOMCTBA  peajibHBIX
MPOLIECCOB W SIBJICHUM; IIPE/ICTABIATH
uHpOpMaALIMIO C TOMONIBIO TaONHI U
JMarpaMm; UCCIIEI0BaTh CTaTUCTUYECKHE
JaHHbIC, B TOM 4YHUCJIC C IPUMCHCHUCM
rpadUyecKuXx METONOB M 3JIEKTPOHHBIX

CPEJCTB;
— yYMeThb ONEpUPOBATh MOHATHUSIMU:
TOYKa, npsimasi, MIJIOCKOCTH,
MIPOCTPAHCTBO, IBYTPaHHBIA  Yrodi,
CKPEIIUBAIOIINECS MpsIMBIE,

[apajyIeNIbHOCTh U NEepHEeHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YTOJ MEXAY
OpSAMBIMM, YILOJI MEXAYy MpsMOH U
IUIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKM JO IUIOCKOCTH,
paccrosiHue MEXIY TPSIMBIMH,
paccTosHUE MEXKY MIIOCKOCTSAMU;

— YMEThb HCIIOJIb30BaTh MpPHU pEIICeHUU
3ajjau M3y4YeHHble (aKThl M TEOPEMBI
IUITAHUMETPUHM;  yYMEHHUE  OLEHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUpPa

OK 06. ITposiBnsTH
IpaXkJIaHCKO-
NaTPUOTHIECKYIO
MO3HIIUIO,
JIeMOHCTPHPOBATH
0CO3HAaHHOE
TIOBEJICHHE Ha
OCHOBE
TPaIUIIHOHHBIX
POCCUNCKHUX
JTyXOBHO-
HpPaBCTBEHHBIX, B
TOM YHCJIE€ C YIETOM

- OCO3HaHUE oOyyarouMucs
POCCUICKON IPaKIaHCKOU
UICHTUYHOCTH,

- IeJICHAPABICHHOE pa3BuTHE

BHYTPEHHEH TMO3MIMU JMYHOCTH Ha
OCHOBE JTyXOBHO—HPABCTBEHHBIX
LIeHHOCTEH  HaponoB  Poccuiickoi
denepanuu, HUCTOPUYECKUX u
HallMOHAIbHO—KYJIBTYPHBIX TpaJULM,
GbOopMUPOBaHHE CHUCTEMBI 3HAUYUMBIX
OEHHOCTHO—CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO MHPOBO33PEHHS,
IIPaBOCO3HAHUS, 9KOJIOTMYECKOM

— YMETb ONEepUPOBATH MOHITUSIMHU:
IPSIMOYTOJIbHAS CUCTEMA KOOPINHAT,
KOOpPJMHATHI TOYKHU, BEKTOP, KOOPJAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BEJIEHUE, YTOJI
MeX/1y BEKTOpaMHi, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YNCIIO;
HAXOJUTh C MOMOUIbIO N3yYEHHBIX
(bopMys1 KOOpAMHATHI CEPEANHBI OTpe3Ka,
paccTosiHuE MEXIY JBYMs TOUKaMU;
—yMeTb BBIOMPATh MOIX OIS
M3YYEHHBII METO/ JUIsl pelIeHUs 3a/1auH,
pacrio3HaBaTh MaTeMaTH4eCKue (PaKkThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U
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rapMOHHU3AIUN
MEKHAIIMOHAIBLHBIX
Y MEKPEITUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTh
CTaH1apThl
AHTHUKOPPYNIIMOHHO
I0 MOBEACHUS

KYJBTYpBI, CIIOCOOHOCTH CTaBUTh LEJIN
U CTPOUTD KU3HEHHBIE IIJIaHbl;

B yacTu rpakiaHCKOro BOCIIMTAHUS:
— OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX
npaB M o0s3aHHOCTEH, YyBaXKeHHE
3aKOHA U MPaBONOPAIKA;

- IPUHATHE TPaIULMOHHBIX
HallMOHAJILHBIX, 00IIIeYETOBEYECKUX
I'YMaHUCTUYECKUX M JI€MOKPaTHUYECKHX
IICHHOCTCIA;

- TOTOBHOCTb
UJ€0JI0TUU
HallMOHAIN3Ma,
JUCKPUMHUHALIMK  TIO
PEUTHO3HBIM,
HAIMOHAJIbHBIM [TPU3HAKAM;

— TOTOBHOCTb BECTH COBMECTHYIO
JIeSITENIbHOCTD B UHTEpecax
Ipa)/1aHCKOI'0 O0IIEeCTBA, Y4acTBOBAThH
B caMOyIIpaBJIEHUU B
0011e00pa3oBaTeIbHON OpraHu3aluu U
JIETCKO—IOHOIIECKUX OpraHU3aLUsX;

— YMEHHE B3aUMOJECHUCTBOBATb C
COLMAJIbHBIMU UHCTUTYTaMH
COOTBETCTBUM C WX QYHKIUAMH U
Ha3HAuYEHUEM;

— TOTOBHOCTh K TYMaHUTapHON U
BOJIOHTEPCKOM AEATEIbHOCTH;
NaTPUOTHYECKOIO BOCTIUTAHUSA:

POTHBOCTOSTh
IKCTpPEMH3MA,
KkceHopoouu,
COIMATILHBIM,
pPacoBbIM,

w

—  c(hOpMHUPOBAHHOCTh  POCCUUCKOI
Tpa)XJaHCKOM HICHTAYHOCTH,
MaTpUOTHU3Ma, YBAXEHHUS K CBOEMY

HapoJly, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHOW, ropaoctu 3a CBOWU
Kpail, cBow PoauHy, CBOW S3BIK U
KyJIbTypy, IpOILIJIOE U  HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOILIEHUE K
rocy/1apCTBEHHBIM CHUMBOJIaM,
HUCTOPHUYECKOMY U IPUPOTHOMY
HACJIEUIO, MaMATHUKAM, TPaJULIUIM

HapoaoB Poccuu, noctmwkenusim Poccun
B HayKe, HCKYCCTBE, cropre,
TEXHOJIOTHSX U TPYIE;

— uaenHas yOeXIEHHOCTb, TOTOBHOCTb
K choyxeHuto u 3ammre OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;

OCBOEHHBIE 00yyaromuMucs
MCKIIPCIMETHBIC IIOHATHUA nu
YHUBEpCaJbHbIE Yy4eOHbIE JefcTBUS
(perynaTuBHBIE, [M03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHME IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKOM
1 MHPOBOM MaTeMaTU4E€CKON HAyKH.

— yYMETb ONEPUPOBATH  IIOHATUSAMH:
CIIy4aiHbIN ONIBIT U CIy4ailHOE COOBITHE,
BEPOSTHOCTb  CIY4alHOTrO  COOBITHS;
YMETb  BBIYMCIATH  BEPOATHOCTH €
UCIOJIb30BaHUEM I'pa)MueCKUX METOOB;
OPUMEHATH  (QOPMYJIBI  CIOXKEHHUA |
YMHOXECHUS BEPOATHOCTEH,
KOMOMHATOpHBIE (DaKThI U (POPMYIIBI MIPH
pEILIEeHNN 3a/1a4; OLICHUBATh BEPOSATHOCTU
peaIbHbIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHBIMU  BEJIIMYMHAMM;  YMEHHUE
IIPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA
OonpIMX 4YMCel B HPUPOAHBIX U
OOLIIECTBEHHBIX SIBJICHUSAX
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— CHOCOOHOCTh HMX HCIIOJIb30BaHUS B
MO3HABATEIILHON u COLMATIbLHOM
MpaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYILIECTBJICHUIO yaeOHOH
JIeATETbHOCTH, OpPraHu3aluyd y4eOHOTO
COTPYIIHUYECTBA C IMEIaroru4ecKuMu
pabOTHMKaMU U  CBEPCTHUKAMH, K

y4acTHUIO B HOCTPOCHHUHU
MHAUBUAYaJIbHON o0pa3zoBaTenbHON
TPaeKTOPHUH;

— OBJIaJICHHE HAaBBIKAMU Y4eOHO—
HCCIIEIOBATENILCKOM, TPOEKTHON 1
COLIMAJIBHOHN eI TCIILHOCTH

OK 07. - HE IIPUHUMATh NEUCTBUA, | — YMETb ONEPUPOBATH  IOHATUSAMM:
CopeiicTBOBaThH IPUHOCALINE Bpe OKpYKarollei cpese; | pyHkuusa,  HempepblBHasg  (QyHKUus,
COXPaHEHUIO — yMETh MIPOTHO3UPOBATH | POU3BOJIHAS, nepBooOpasHas,
OKpYyKaroIen HeOJIaronpusITHbIE HKOJIOTMYECKHUE | ONpeAeIeHHBIN UHTErpa; YMETh
cpenpl, MOCJIE/ICTBUS NPEANPUHUMAEMBIX | HAXOJAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
pecypcocOepexeHu | IeHCTBUH, MPe0TBpaIaTh UX; byHKIHH, WCIIONB3Yysl  CHPABOYHBIC
10, IPUMEHSATH — paclIMpUTh ONBIT JEATEIIBHOCTU | MaT€pUaibl, UCCIEI0BATh B IPOCTEUIINX
3HaHUs 00 HKOJIOTMUYECKOI HANpPaBICHHOCTH; ciydasx (QyHKIMM Ha MOHOTOHHOCTD,
M3MEHEHUU — paspabarbiBaTh IUTAH  pEUICHHS | HAXOAUTh HAMOONbIINE W HAaWMEHBIIIHE
KJIMMaTa, MPUHLIUIBL | IPOOJIeMbl € Y4YeTOM  aHaW3a | 3Ha4eHUs (PYHKIUH; CTPOUTH Tpaduku
OepexIIMBOrO MMEIOIINXCA MaTrepuanbHbIX Y | MHOTOYJICHOB c HCII0JIb30BaHUEM
IIPOU3BO/ICTBA, HeMaTepualbHbIX PECYpPCOB; anmapaTta MaTeMaTU4YeCKOro aHaJIn3a;
3¢ dexTruBHO — OCYILECTBJIATh ILIEJICHANPABICHHBIN | IPUMEHATh NMPOU3BOJHYIO MPU PELICHUU
JeiCTBOBATH B MOMCK TEpeHoca CPEeACTB M CHOCOOOB | 3a/1a4 Ha JBM)KEHHUE; peliarbh MpakTHKO—
Ype3BbIYAITHBIX JecTBUS B MPO(ECCHOHANBHYIO Cpelly; | OPUEHTHPOBAaHHbBIE 3a1a4u Ha
CUTYaIUAX — yMeTb TMEpPeHOCUTh 3HAaHHUA B | HAMOOJIbIINE M HAMMEHbIIUE 3HAYEHMS,
IIO3HABATEJIIBHYI0O W IPAKTHUYECKYIO | HA HAXOXIEHUE IIyTH, CKOPOCTH U
00J1aCTH KUBHEESATEIbHOCTH; YCKOPEHUS;
—  IpemjgaraTb  HOBBIE  IIPOEKTHI, | — YMETb ONEPUPOBaTh  IMOHATHIMM:
OLICHMBAaTh WJEU C MO3UIMH HOBU3HBI, | IBUKEHHUE B IPOCTPAHCTBE, IMOAOOHBIE
OpUTMHAJIBHOCTH, NPaKTUYECKOl | pUrypsl B NMPOCTPAHCTBE; UCIOIb30BATH
3HAYUMOCTH; OTHOLICHHE IUIOIIAJEH MOBEPXHOCTEU U
— J1aBaTh OILIGHKY HOBBIM CHUTYalUsM, | 00bEMOB MMOJAO0HBIX (GUTYP MPHU PELIEHUH
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, | 3a/1a4;
OLICHUBAaTh COOTBETCTBHE PE3YyJbTATOB | — YMETh BBIYUCIATH T'€OMETPUUYECKHE
LEJSAM BEIMYMHBI  (AJMHA, YroJ, IUIOIIA[b,
00beM, IUIOIIAAb MMOBEPXHOCTH),
UCTONB3ysl M3y4eHHble (OpMYJIBl H
METO/IbI
[IK 5.4 VYwmenus:  IlpousBoauth  npoduuiakTuyeckue  paboThl,  MPEeLyCMOTPEHHbIE
OpranuzoBbIBaTh U | TEXHOJOTHYECKHUM IIPOLIECCOM;
KOHTPOJIMPOBATh [IpoBOAMTH OLIEHKY KadyecTBa CBsI3U, OOECIEeYMBAEMOl BO3UMBIMU W HOCHMBIMHU

BBITIOJTHEHHE paboT
10 TEXHUIECKOMY
00CITyXKUBaHUIO,
PEMOHTY U
MO/JICpPHU3AIUH
00BEKTOB

yCTpOﬁCTBaMH )KCHCSHOHOPO)KHOﬁ MMOABHKHOM SJICKTPOCBA3U;

[TpoBepsiTh  pabOTOCTIOCOOHOCTH
AIIEKTPOCBSI3H;

YCTPOUCTB

KEJIE3HOIOPOKHON  MOJIBUKHOMN

[IpuMeHATh cpeacTBa MHAMBHUIYAIBHON 3aIUTHI IPH OCMOTPE BO3UMBIX M HOCHMBIX
AHAJIOTOBBIX U IIU(PPOBBIX YCTPONUCTB JKEIE3HOAOPOKHOM MOJABUKHOMN 3IIEKTPOCBSI3U

C NpUMEHEHHEM MpPHUCHOCOOICHHH,

HHCTPYMCHTA H© OJCKTPOU3SMEPHUTCIBHBIX
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JKETIE3HOI0POKHOM
AJIEKTPOCBSI3U

pUOOPOB;

OcCymiecTBIATh KOHTPOJb TOCTYIUIEHUSI COOBITMA B CHCTEMY MOHHUTOpPHHIA
COCTOSIHUSI CUCTEMbI KOHTPOJISI U YIIPABIECHUS JOCTYIIOM;

OnpenensiTh OTCTYIJICHUS OT HOPM COJCPKAHHS OOBEKTOB >KEIE3HOJOPOKHOMN
3JIEKTPOCBSA3H;

OcymiecTBIATh KOHTPOJIb BHITIOTHEHUS pa0OT 110 TEXHUYECKOMY 00CITY)KHBaHUIO;
[TnanupoBaTh COOCTBEHHYIO JEATEIBHOCTh WU JESITEIbHOCTh PAOOTHUKOB I10
TEXHUYECKOMY  OOCIIy)KHBAaHUIO, PEMOHTY W  MOJEpHHU3alMH  OOBEKTOB
HKEJIE3HOIOPOKHON HIIEKTPOCBSI3H;

BeimonuaTe  paboThl 1O MEPEKIIOUEHHIO  OOCIIYy)KMBAaEMBIX  OOBEKTOB
KEJIe3HOIOPOKHON 3JIEKTPOCBSI3H;

YuTtaTh SJEKTPUYECKUE CXEMBl OOCIY)KMBAEMBIX OOBEKTOB JKEJIE3HOIOPOKHOU
JIEKTPOCBSA3H;

[IpuHuMaTh pemieHus] B HECTAHJAPTHBIX CUTYalMAX MpPU OPraHU3alUU PadOTHI 11O
TEXHUYECKOMY  OOCIIy)KHBaHUIO, PEMOHTY M  MOJAEpPHM3allUd  OOBEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3H;

Hcnonb3oBath MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH npu
TEXHUYECKOM  OOCITY)XMBaHWW, PEMOHTE H  MOJCpHU3AaUH  OOBEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBS3H;

[TpuMeHATh METOAMKY OpraHM3alMy U MOJJIepKaHMs HopsiiKa Ha pabounx Mecrax,
YCTAaHABJIMBAIOIYIO TPEOOBAaHUS MO MOBBIIIEHNIO Ka4eCTBa U MPOU3BOAUTEILHOCTU
TPyZAa, CHWKCHMIO MOTEepb pabouero BpPEeMEHH, CO3/aHUI0 OE30IacHbIX YCIOBUH
Tpyaa pabOTHUKOB KEJIE3HOAOPOKHOTO TpaHcopTa (manee - cuctema SC)

3Hanus: HopMaTUBHO-TEXHUYECKHE U PYKOBOJAAIIME JOKYMEHTBI 110 TEXHUYECKOMY
00CITyKUBAaHUIO U PEMOHTY OOBEKTOB JKEJIE3HOI0POKHOMN AIIEKTPOCBSI3U;

Hopmbl BpeMeHH Ha BBIOJHEHHE paboT 10 TEXHUYECKON 3KCILIyaTallud 0ObEKTOB
JKEJIE3HOJOPOKHOM 3JIEKTPOCBA3M B 4YacTH, pPETJIAMEHTUPYIOLIEH BBIIIOJIHEHNE
TPYAOBOH (hyHKIIMH;

TexHonorust BBIIOJHEHHUS pPabOT MO TEXHUYECKOMY OOCITYXHBAaHUIO OOBEKTOB
JKEJIE3HOJOPOKHOM IIEKTPOCBA3H;

OcoOeHHOCTH pexHnMa padoyero BpEMEHH M BPEMEHM OTAbIXa, YCIOBUW Tpyna
OTJENBbHBIX KaTeropuii paOOTHHUKOB JKEJIE3HOJOPOXKHOIO TpaHCIOpTa OOIIEero
M10JIb30BaHNUs, pad0Ta KOTOPHIX HEMOCPEACTBEHHO CBSA3aHA C JBUKEHHEM I10E3/I0B, B
YaCTH, PETJIaMEHTHPYIOLIEH BHINOIHEHUE TPYAOBOM (DYHKIIMH;

IIpaBuna nenoBOM 3THKM B YaCTH, PEIVIAMEHTUPYIOLIEH BBIIOJIHEHUE TPYIOBOMN
byHKIUY;

[IpaBuiia  TeXHUYECKOW  OKCIUIyaTallUM  JKEJEe3HbIX  JOpOr B YacTH,
periiaMeHTHPYIOLIeH BBIMOIHEHUE TPYA0BOH (DYHKIINH;

Tpynosoe 3aKOHOJIaTEIbCTBO Poccuiickoit ®denepannn B 4acTH,
periiaMeHTHPYIOLIEeH BBIMOIHEHUE TPYAOBOH (QYHKIIMH;

[Topsiox BeaeHHsI TEXHUYECKON U MHPOPMAIIMOHHO-CIIPABOYHON JOKYMEHTAIUH 110
TEXHUYECKOMY OOCIYy)KHBAaHUIO M PEMOHTY OOBEKTOB  JKEJIE3HOJOPOKHOU
AIIEKTPOCBS3H;

TpeboBaHus OXpaHbl TpyJAa, MOXKApHOW O€30MACHOCTH U AIIEKTPOOE30MacHOCTH,
CaHUTapHble HOPMbI M TMpaBWJa B YacTH, PErJIaMEHTHUPYIOUIEH BBIIIOJIHEHUE
TPYAOBOM (HYyHKIINH;

HopMaTuBHbIE TpaBOBbIE M JIOKAJbHbIE HOPMATHUBHBIE aKThl IO OpraHU3alUuU
paboThl MO TEXHUYECKOMY OOCITYXHBaHHMIO, PEMOHTY M MOJEPHU3ALUU OOBEKTOB
KEJIE3HOJOPOKHOM IEKTPOCBS3H;

PernamMeHT TeXHMUYECKOTO OOCITYKHUBAHHUSI U PEMOHTa OOBEKTOB KEJIE3HOJOPOKHOM
AIIEKTPOCBSI3U B 3aBUCUMOCTH OT Kjlacca KeJIe3HOJOPOKHBIX JTUHUM;

YcTpolcTBO, IpaBWila  DKCIUTyaTallMM, TEXHUUYECKHE  XapaKTEPUCTUKH U
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KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCITY)KHBAa€MBIX OOBEKTOB KEJIC3HOIOPOKHOM
AIIEKTPOCBS3H;

TexHonoruu, mpaBuja OpraHu3alUd pa3padOTKHM U peaju3aluu MPOEKTOB
OepexITMBOTO IPOU3BOICTBA;

[Topsimox paboThl ¢ MPOrpaMMHBIM OOECTIeUeHUEM MIPH OPraHU3aIUN TEXHUYECKOTO
0o0CIy’)KMBaHUsI, PEMOHTAa MW MOJCPHU3AIMU OOBEKTOB  IKEJIE3HOIOPOKHOM
AIIEKTPOCBSI3H;

[Topsiiok BeeHUsI TEXHUUECKOW U MH(POPMALIMOHHO-CIIPABOYHOM TOKYMEHTAIIUU IO
TEXHUYECKOMY 00CTYKUBAaHUIO, PEMOHTY U MOJIEPHHU3AI[UN OOBEKTOB;

[IpaBmiia  TEXHUYECKOW  HBKCIUlyaTallUM  JKEJIE3HbIX  JOpOr B 4acTH,
perJaMeHTUpYIOIIel BhINOIHEHHE paboT;

TpeOGoBanusi OXpaHbl TPyAa, MOXKAPHOW OE30MACHOCTH M JIIEKTPOOE30MaCHOCTH,
CaHUTapHbIE HOPMBI U MIPaBUJIa B YaCTH, PETJIAMEHTUPYIOIIEH BBIIIOJIHEHUE PadoT;
HopMbl pacxona MarepuanoB, 3allacCHbIX 4YacTe€l, CpPOKM HCIOJb30BaHUs
WHCTPYMEHTA

B pesynbTare ocBOSHHS MPOrpaMMbI yU4eOHOTO MpeAMeTa O0yJaronuics J0DKeH (opMHpOBaTh
CJIeYIOIIME JTUYHOCTHBIE pe3ybTaThl (naiee — JIP):

JIP.2 TIposBastonuii akTHBHYIO TPaXKIAHCKYIO MO3ULIUIO, TEMOHCTPUPYIOUINI MPUBEPKEHHOCTh
MPUHLMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTUBHBIA M Y4YacTBYIOIIMHA B
CTYJICHUYECKOM M TEPPUTOPUATIHLHOM CaMOYIPABICHUH, B TOM YHUCJIE Ha YCJIOBUAX JI0OpPOBOJILYECTBA,
IIPOJYKTUBHO B3aMMOJICHCTBYIOLIUI 1 YYaCTBYIOLUI B 1€ATEIHOCTU OOLIECTBEHHBIX OpraHU3aluil.

JIP.4 TIposBisironuii 1 1eMOHCTPUPYIOUINI yBa)KEHUE K JIOJSIM TPyAa, OCO3HAIOMIMMA 1IEHHOCTb
cooctBenHoro Ttpyna. Crpemsmuiics K (QOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO M|
npoeccnoHaTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP.23 ITonyuenue o0yyaromuMucs BO3MOKHOCTH CAMOPACKPBITUS U caMOpealIn3alusl TUYHOCTH.

JIP.30 OcymecTBasiommii MOMCK U UCHOJb30BaHUE UHPOpMAIUU, HEOOXOAUMON IS
3¢ (HEeKTUBHOIO BHITIOTHEHHS Pa3IMYHbIX 3a/1a4, IPO()ECCHOHATIBHOTO U IMYHOCTHOT'O Pa3BUTHSI.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEJAMETA
2.1. O0beM y4eOHOro npeaMera M BUIAbI y4eOHOH padoThl

Bup yuedHoii padoTbl O0bém B yacax
O0bEéM o0pa3oBaTebHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCJIE!
OCHOBHOE coJIep:KaHue 253
B TOM YHUCJIE!
JIEKINH, YPOKH 160
IIPaKTUYECKHUE 3aHSITH 93
IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lEPKAHUE 24
B TOM YHUCIJIE:
TEOpeTuYecKkoe o0yueHue 24
IPAKTUYECKHE 3aHATHS
CamocrosiTejibHas padora od0yuyaroinerocs (Bcero) 57
B TOM YHCJIE:
CocrapiieHue CIipaBOYHOr0 MaTepuana 57
IIpomexyTouHas aTTecTANMA 30

Ilpomexncymounaa ammecmavus 6 ghopme 3auema c oyenkou (I cemecmp)

Ilpomesccymounan ammecmayusn 6 ¢popme 3x3amena (11 cemecmp)
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2.2. TemaTnueckuii niian u copep:xkanune yuednoro npeamera OVIL.07 MATEMATHUKA

1 2 3 4
dopmupyemblie
KOMIIeTeHIIUH
Coaep:xanue yueOHOro MaTepuaJia, MPaKTHYeCKHUe 3aHATHS, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4yacos JIMYHOCTHBIE
pe3yJ/IbTaThl
(JIP)
Pazjen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Llens u 3anaun Copepxanue yuyeOHOro MaTepuasa
MaTEMaTHKU IIPA OCBOCHUU O3HakomiieHHe oOydaromuxcs ¢ popMaMy TEKyIled U MPOMEXYTOYHOH aTTecTaluu,
CIIELIMATTBHOCTH. OCHOBHOW W JOMNOJIHUTEIBHON JIMTEPATYPON MO KypCy AUCUUIUIMHBI U MPOBEICHUE 2 JIP 2.4.23.30
MHCTPYKTaXKa [0 TEXHUKE OE30MaCHOCTH. >
Maremartnka B HayKe, TEXHUKE U IPAKTUYECKON AedaTesbHOCTU. Llenu u 3agaun
M3YYEHHs MaTEMaTHKU Npu ocBoeHnu cnenuansHocrer CIIO.
Tema 1.2. Uucna u apudpmernyeckue | Coaep:kanue yuedOHOro MaTepuasia
ornepaunuu HaJ HUMH. [IpouieHTHBIE JleWicTBUS HaJA MOJOXKHUTENbHBIMU M OTPHULIATEIbHBIMU YUCIAaMH, OOBIKHOBEHHBIMU H
BBIYHCIICHUSI. JNECATUYHBIMH  JIpoOsiMu. JleHicTBUS CO cTeneHsIMH, (QOpPMYJIbl COKpPAILEHHOTO 2 TP 2.4.23 30
YMHOXX€HUS. BbeipaxkeHus n npeodpazoBanus. [IpocTeie MpoOLEHTHI, pa3Hble CIOCOOBI T
ux BelyMcieHus. CI0XKHbIE TPOLEHTHI.
Tema 1.3. I'eomerpus Ha mnockoctu. | Coaep:kaHue yueOHOro MaTepuasia
IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJlePKAHME
Buael nmiuockux ¢Guryp v ux miomais. 2 JIP 2,4,23.30
[TpakTHKO-OpHUEHTHPOBAHHBIE 3314l B Kypce T€OMETPUHU Ha IMIOCKOCTH.
Tema 1.4. [IpakTuueckoe 3aHsTHE Copaepxxanue y4eOHOro MaTepuasa 2
Nel «Ywucima ¥ BEIYHCIIEHUS. IIpaktuueckoe 3anstue Nel no teme «Hucna v BBIYUCTCHUS». JIP 2,4,23,30
Tema 1.5. YpaBuenus u Conep:xanue yueOHOro MaTepuaJia
HEPAaBEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHHS U HepaBeHCcTBa. CIOCOOBI )
pELIeHUs] CUCTEM JIMHEMHBIX ypaBHeHU. [lonaTus: matpuna 2x2 n 3x3, onpenenurens JIP 2,4,23,30
Mmatpulibl. Meton I'aycca. CrcteMbl HEMMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.6. Cucrembl ypaBHeHuil u | Copep:kaHue y4eOHOr0 MaTepuajia
HEPaBEHCTB. BxonHoli koHTpOIb. Beruucnenus u npeoOpa3oBaHusi. Y paBHEHHs U HEPAaBEHCTBA. 2 JIP 2,4,23,30

I'eomeTpusi Ha MIIOCKOCTH.
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1 2 3 4

CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBiieHHE CIIPAaBOYHOr0 MaTepraia no remMe «4ucia u BBIYMCICHUS» P

Tema 1.7. Ilpaktuueckoe 3ansrue | Coaep:kaHue y4eOHOro MaTepuasa JIP 2,4,23,30

No2  «JIuneitnpie  ypaBHeHus U | [Ipaktudeckoe 3ansitue No2 1o teme «JIuHeliHbIe ypaBHEHUS U HEPABEHCTBA» 2

HEPABEHCTBA»

Pa3nen 2.1Ipsimble U JIOCKOCTH B MPOCTPAHCTBE 18

Tema 2.1. OCHOBHbIE TOHATUS Copepxxanue yueOHOIro MaTepuasa

CTepEOMETPHH. [Tpenmet crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, IPSIMasi, MIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, ) OK 04
napasulesibHbIE U CKpelnBaromuecs npsameie. [[pu3Hak U CBOMCTBO CKPEIIMBAIOIINXCS JIP 2,4,23,30
npsimMbix. Pacrionoxenue npsmsix U miaockocteil. OCHOBHBIE TPOCTPAHCTBEHHbIE
burypsl.

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

Ne3 «IIpumMeHeHune akcuom ITpakTrueckoe 3ansaTue Ne3 no teme «l[puMeHeHne akCHOM CTEPEOMETPUM 2

CTEPEOMETPUIY.

Tema 2.3. ITapamnensHocTs NpsMbIX, | Coaep:kaHue y4eOHOT0o MaTepuasa

IIPSIMON U TUIOCKOCTH, TUIOCKOCTEH. [TapannensHble npsiMas 1 wiockocTb. Onpenenenue. [Ipusnak. CpoiicTsa (c
nokaszatenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CBoiicTsa (¢ ’
JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHTsl. [lapannenenunes u ero 3J1eMeHTHI. JIP 2.,4,23,30
CBolicTBa IPOTUBOMNOJIOKHBIX TpaHel U AuaroHanei napamenenumnena. [loctpoenne
ceyeHuil. Pemenue 3aqay.

Tema 2.4. [IpakTnueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa

Ned «ITapanyienbHOCTB IPSIMBIX U ITpakTueckoe 3ansatue Ne4 no teme «llapamienbHOCTb NPSAMBIX U INIOCKOCTEN». 2 JIP 2,4,23,30

IIJIOCKOCTEN».

Tema 2.5. [lepneHaAuKyIIpPHOCTD Copaepxxanue yueOHOro MmaTepuasa

MPSIMBIX, IPSIMOM U TUIOCKOCTH, IlepnenaukynapHele mnpsiMble. [lapamnenbHble NpsiMble, NEPHEHAUKYISIPHBIE K

IJIOCKOCTEH. IJIOCKOCTH. [Ipu3HaK NepneHIuKyJIIpHOCTH NMPSMOW M IUIOCKOCTH. Jl0Ka3aTenbCTBO.
Ilepnenaukynap u  HakinoHHas. [lepnenaukynspuele  miockocTd. IIpusHak 2
NEePHEHAUKYJIAPHOCTH IUIOCKOCTeH. JlokaszarenbcTBo. PaccTrosiHMs B NIPOCTpAaHCTBE. TP 2,4,23,30
Teopema o Tpex mnepneHauKyisipax. JlokazaTenbCcTBO. YTroa Mexay MpsAMOM U
IJIOCKOCTBIO. YTOJI MEX/Ty IMI0CKOCTSAMHU.

Tema 2.6. [TapamenbHele, Conep:xaHue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
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NIEPIEHIUKYIIPHBIE, AKcuoMbI crepeoMeTpud. [lepneHIuKyIsspHOCTD MPSMON U INIOCKOCTH,
CKPELIMBAIOIIUECS MTPSIMBIE. [apajyIeNIbHOCTh ABYX HPSMBIX, IEPHEHIUKYISAPHBIX MNIOCKOCTH,
MEPIECHINKYISIPHOCTD TIJIOCKOCTEM.
CamocrosiTesibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBieHHe CIPaBOYHOr0 MaTepuaia 1o teme «CrepeoMeTpus» P
Tema 2.7. [IpakTuueckoe 3aHsTHEe Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2.4.23.30
No5 «Yron mexny npsMbIM. [TpakTueckoe 3ansTue Ne5 no teme «YToa MexXIay OpsIMbIMUY. >
Pa3nen 3. KoopauHaTrsl 1 BEKTOPBI 16
Tema 3.1. JlexaproBsl koopauHaTsl B | Coep:kaHue y4eOHOr0 MaTepuasa
IIPOCTPAHCTBE. JlekapToBbI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiiiue 3a1aun B KOOpiuHaTaxX. 2 TP 2.4.23 30
PaccrosiHne mexay 1ByMsl TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3KA. >
Tema 3.2. Bextops! B npoctpancTe. | Coaep:kaHue y4eOHOro MaTepuasia
VYron Mexxay BEKTopaMu. Bekropsl B npoctpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uncio. Kommuianapssle BekTopbl. CKansipHOE MPOoU3BeACHUE BEKTOPOB. Paznoxkenue
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM BEKTOpaM. KoopAMHATEI BEKTOpa, CKAJIIPHOE 2 IP 2.4.23.30
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YIOJl MEXTY T
IPSIMOM M TIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH. Y paBHEHHE IIJIOCKOCTH.
["eomeTpruyecKuil CMBICH ONpeenuTens 2x2.
Tema 3.3. [IpakTnueckoe 3aHsTHE Copnepxanue yueOHOIro MaTrepuasa 2
Ne6 «KoopanHaThl U BEKTOPBI». ITpakTueckoe 3anstue Neb no teme «IIponsBeneHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuxo- Copnepxanue yueOHOIro MaTrepuasa
OpUEHTUPOBAHHBIE 33/1a4M Ha Koopaunatnas niockocTs. Beruncienne paccTosiHUM U MIomaiel Ha MIOCKOCTH. 2 TP 2.4.23 30
KOOPJMHATHOM TJIOCKOCTH. KonnuecTBEHHBIE PaCUETHI. T
Tema 3.5. Pemenue 3amau. Conep:xxanue yueOHOro MaTepuaJia
KoopauHaTsl 1 BEKTOpHI. JlexapToBbI KOOpAMHATEI B IpOocTpaHcTBe. BekTopsl B pocTpancTBe. CloKEHUE U
BbIUHMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KoMrianapHbie BEKTOPBI.
CkansipHO€E NTPOU3BENECHNE BEKTOPOB. PaznokeHue BEKTopa 10 TPEM HEKOMILIaHAPHBIM )
BekTopaM. [Ipocreiimue 3axaun B koopauHatax. KoopInHaTEI BEKTOpa, pacCTOsIHUE JIP 2,4,23,30
MEXy TOUKaMH, KOOPJINHATBI CEPEUHBI OTPE3Ka, CKAIIPHOE IPOU3BEICHUE BEKTOPOB
B KOOPJIMHATAX, YTOJ MEXKAY BEKTOPAMH, YTOJI MEX/ly IPSIMOM U IJIOCKOCTBIO, YTOJI
MEXY TNIOCKOCTSIMHU.
Tema 3.6. [IpakTueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJa 2
Ne7 «IIpousBeneHre BEKTOPOBY. ITpakTueckoe 3ansaTue Ne7 o teme «KoopauHaTsl M1 BEKTOPBI». JIP 2,4,23,30
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CamocrosiTeibHas padora Ne3 4 JIP 2.4.23.30
CocTtaBjieHue CIpaBOYHOro Marepuana 1o reMe «KoopmHaTel U BEKTOPBI». >
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 30
Tema 4.1. Tpuronomerpuueckue Conep:kaHue y4eOHOT0 MaTepuaJia
(GyHKIMN TPOU3BOJIBHOTO YTIJIa, Panunannas u rpapycHas Mepa yria. IIoBopoT TOukKM BOKpYr Hadajga KOOpPJIUHAT.
qHCa. OnpeneneHre cuHyca, KOCMHYCa, TAHI€HCA U KOTaHTeHca. 3HAKU CHMHYycCa, KOCHUHYCA, 2 JIP 2,4,23,30
TAHI€HCAa U KOTAHI€HCa 10 YETBEPTSM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTaHI'€HCOM OJHOTI'0 M TOTO € yIJIa.
Tema 4.2. OcHOBHbIE Copaepxxanue yuyeOHOIro MaTepuasa
TPUTOHOMETPUUYECKUE TOXKIAECTBA. Tpuronomerpudeckue ToxzaectBa. CuHyc, KOCUHYC, TAHI'€HC M KOTAHI€HC YIJIOB OH - o)
a.. DopmyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. [IpakTuueckoe 3aHsTHE Copeprxanue yuyeOHOIro MaTepuasa
Ne8 «Tpuronomerpuyeckue [Tpaktuyeckoe 3ansatue Ne§«Tpuronomerpuyeckue GyHKIMYA TPOU3BOJIBHOIO YIa, ) JIP 2,4,23,30
(GyYHKIIMHM IPOU3BOJIBHOTO YIJIa, YHUCIIAY .
qUCTay .
Tema 4.4. Cunyc, kocunyc, TanreHc | Coaep:kaHue yuedOHOro MaTepuaa
CYMMBI Y pa3HOCTH JIByX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria. ®opmynbl  moJoBMHHOrO yria. [IpeoOGpasoBaHusi CyMMBI )
TPUTOHOMETPUUYECKUX (YHKUMNA B TPOM3BEAECHUE U MPOU3BEACHUS B CYMMY. JIP 2,4,23,30
BolpakeHue TpUroHoMeTpuueckux (yHKIMI depe3 TaHT€HC MOJOBUHHOTO apryMeHTa.
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHX BBIPAKECHHH.
Tema 4.5. [IpakTnueckoe 3aHsATHE Copaepxxanue y4yeOHOIro MaTepuasa
Ne 9 «ITpeobpa3oBanue [Tpaktuyeckoe 3anstue Ne9 no reme «lIpeoOpa3oBanue TPUrOHOMETPHUUECKUX ’ TP 2.4.23.30
TPUTOHOMETPUYECKUX BBIPAKEHUN). | BBIPAKECHHI. P
Tema 4.6. DyHk1MM, UX CBONCTBA. Copaepxxanue y4eOHOro MaTepuasa
OO6nacTb onpeneneHuss 1 MHOKECTBO 3HaueHUH QyHKIui. YETHOCTD, HEUETHOCTD, 2 TIP 2.4.23 30
nepuoArnYHOCTh pyHKuKN. CriocoObl 3aJaHus QYHKITHH. T
Tema 4.7. Tpuronomerpuueckue Copepxxanue yuyeOHOro MmarepmuaJia
(GyHKIMH, UX CBOMCTBA U TpadUKH. OO6nacth onpeaeseHnsl 1 MHOYKECTBO 3HAUYCHUM TPUTOHOMETPUIECKUX (PYHKITUH. ’
YETHOCTh, HEYETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUYECKUX (yHKIMNA. CBOHCTBA U JIP 2,4,23,30

rpaduku GyHKIIUH y = COS X, y = sin X, y = tg X, y = ctg X.
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Tema 4.8. [IpeoOpazoBanue Copaepxxanue yueOHOIro MaTepuasa
rpaMKOB TPUTOHOMETPUUYECKHX Cxartue 1 pacTskeHue rpaMKoB TpUroHomerpuueckux ¢pyHkuuid. [IpeobpazoBanue ’
GyHKIHH. rpaduKoB TpUTOHOMETpHUECKUX (QyHKIHA. OOpaTHBIE TPUTOHOMETPUIECKHE JIP 2,4,23,30
dbyakuun. Ux cBoiicTBa u rpaduky.
Tema 4.9. O0parHblie Copaepxxanue yyeOHOro MaTepuasa
TPUTOHOMETPUUYECKHE (DYHKIUH. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COJECP/KAHNE OK 01
Onwucanue Mpou3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO TPaUKOB PYHKITHI. 2 P 2.4.23.30
Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKHX (QYHKLUH B TPO(HECCHOHAIBHBIX P
3a]a4ax.
Tema 4.10. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Nel0 «I'pacukn OCHOBHBIX [Tpaktuyeckoe 3anstue Nel( o Teme «I'padhuku OCHOBHBIX TPUTOHOMETPUIECKUX 2 JIP 2,4,23,30
TPUTOHOMETPHUYECKUX (DYHKLIHUN». GyHKLIHI.
Tema 4.11. TpuroHomerpuyeckue Copaepxanue yueOHOIro MaTepuasa
YPaBHEHMSI U HEPAaBEHCTBA. VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHeHUe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPHUUECKHUX ypaBHEHUN OCHOBHBIX THUIIOB: npocreime
TPUTOHOMETPUYECKHE  YPAaBHEHMsI, CBOJAIIMECS K  KBaApPaTHBIM, pEIIacMble 2 TP 2,4,23,30
pa3I0KEHUEM Ha MHOKUTENH, OTHOPOIHBIE.
IIpocreiimye TpPUroHOMETPUYECKNE HEPABEHCTBA.
Tema 4.12. Cucrembl Copnepxanue yueOHOIro MaTrepuasa 2 JIP 2.4.23.30
TPUTOHOMETPUYECKHUX YPABHEHHI. CucreMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUH. CTT
Tema 4.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne 11 «Tpuronomerpruueckue IIpaktrnueckoe 3ansatue Nell no teme «TpuronHomerprueckre ypaBHEHUs U 2 JIP 2,4,23,30
YPaBHEHUS U HEPABEHCTBAY. HEPABEHCTBAY.
CamocrosiTeibHas padora Ne4 4 JIP 2.4.23.30
CocTaBieHHue CIPaBOYHOr0 Marepuaiia 1o reme «KoopinHaTel 1 BEKTOPBI». >
Pa3nea 5. KommiiekcHbie ynciia 10
Tema 5.1. KoMIuiekcHbIe yncina. Conep:xanue yueOHOro MaTepuaJia
[TonsiTne koMIekcHOro ymncia. ConpsykeHHbIE KOMIUIEKCHBIE YHCIa, MOAYIb U
apryMeHT KOMIUIEKCHOTro uncia. dopMa 3anrcu KOMIUIEKCHOTO Yrciia 2 JIP 2,4,23,30
(reomeTpuyecKkasi, TPUTOHOMETpUYECcKasi, anredpandeckas). Apudmernueckue
JEUCTBHS C KOMIIJICKCHBIMH YK CJIAMHU.
Tema 5.2. [Ipumenenue Conepxxanue yuyeOHOro MmarepuaJia 2 JIP 2,4,23,30
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KOMILJIEKCHBIX YHCEN. BoinonHeHue pacyeToB ¢ MOMOILBIO KOMIIEKCHBIX yncen. [Ipumeps! ucnonb3oBaHus
KOMIIJICKCHBIX YHMCE.
Tema 5.3. [Ipaktnueckoe 3ansatue Ne | Conep:kanue yueOHOro MaTepuasia ) TP 2.4.23.30
12 «KOMILIEKCHBIE YHCIIA. [Ipaktuueckoe 3anstue Ne 12 no reme «KoMIuieKCHbIE YHCTay. >
CamocrosiTesibHasi padora Ne5
4 JIP 2,4,23,30
CocraBiieHH€ CIIPAaBOYHOTO MaTepuaia o reme « KoMmriekcHbie unciay. >
Pa3nea 6. IlpousBognas pyHKkuuM, ee IpUMeHeHHe 29
Tema 6.1. [loHsATHE TPOU3BOIHOM. Copeprxanue yuyeOHOIro MaTepuasa
®opMyIibl U IpaBUIIa OnpezneneHye 4UCIOBOM MOCIEI0BATEIBHOCTH U CIIOCOOBI ee 3afanus. CBoiicTBa
Qg QepeHIpOBaHUSI. YHCJIOBBIX IOCIeA0BaTeNbHOCTEN. OnpeneneHue npejena nociae10BaTeIbHOCTH.
Brraucnenue npenenos nocnenoatensuoctei. [Ipenen pynkunnu Ha 66CKOHEYHOCTH. 2 JIP 2,4,23,30
[Ipenen ¢pynkuuu B Touke. [Ipupamenune aprymenta. [Ipupamenue Gpynkmnun. 3agaun,
IIPUBOSALINE K MIOHATUIO IPOU3BOJHON. OnpenesieHne Npon3BogHON. AJITOPpUTM
OTBICKaHUS TPOU3BOAHOM.
Tema 6.2. [Ipon3BoaHbIE CYMMBI, Copepxanue yyeOHOIro MaTrepuasa 2
pa3HoCTH, TpousBesieHus, yactHoro. | @opmynsl nuddepenumposanus. [Ipasuna quddepenurpoanusl. JIP 2,4,23,30
Tema 6.3. [IponsBonnbie Copepxanue y4eOHOro MaTepuasa
TPUTOHOMETPUUECKUX (QYHKIIHM. Omnpenenenue cnoxHor GyHkuu. [Ipon3BoaHas TPUrOHOMETPUUECKUX (PYHKIIMM. 2 JIP 2,4,23,30
ITpon3BoiHas CI0KHON (YHKLIUU.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa ) P 2.4.23.30
Ne 13 «IIpousBoaHas GyHKIHHY. [Tpaktuyeckoe 3anstue Nel3 no Teme «lIponsBoaHas GyHKIHNY. P
Tema 6.5. IlonsTre HENMpepPHIBHOM Conep:xanue yueOHOro MaTepuaJia
¢byHKIMH. MeTo1 HHTEPBAJIOB. [TonsiTue HenpepbIBHOW (yHKIMU. CBOMCTBA HEMIPEPBIBHON (HyHKIMU. CBA3b MEXTY ’
HENPEPHIBHOCTHIO U AUPPEepeHINPYEMOCThIO PYHKIIMH B TOUKE. AJITOPUTM pEIIeHUs JIP 2,4,23,30
HEPABEHCTB METOJIOM MHTEPBAJIOB.
Tema 6.6. TI'eomerpuueckuii u | Coaep:kaHue yueOHOIo MaTepuasa
(bu3nYecKuil CMbICI TPOU3BOAHOM. IIpogeccrnoHaIbHO—OPHEHTHPOBAHHOE COACPKAHUE
['eoMeTpuyecKuii CMBICIT MPOU3BOIHON (YHKIIMH — YTI0BOM KO3 IHUIIUESHT ’ OK 01
KacaTeJIbHOH K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeJIbHOH K rpaduky JIP 2,4,23,30

GbyHKIIMU. AJTOPUTM COCTaBIICHUS! YpaBHEHUS KacaTelbHOM K rpaduKy QyHKIMH
y=f(x). ®uznueckuii (MEXaHUIECKHI1) CMBICT IIPON3BOJHON — MTHOBEHHAsI CKOPOCTH B
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MOMEHT BpemeHHu t: v = S’ (t). usnueckuii cMbICT IPOU3BOJHON B
npodecCHOHANBHBIX 3aayax.
Tema 6.7. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa
Ne 14 «I'eoMeTpuueckuii u [Tpaktrueckoe 3anstue Ne 14 mo teme «I'eomeTpruieckuii U (PU3MIECKUNA CMBICIT 2 JIP 2,4,23,30
(U3HYECKUN CMBICI IPOU3BOJIHONY. | TPOU3BOTHOW.
Tema 6.8. Monoronnocts pynkiuu. | Coaep:kanue y4edOHOro MaTepHajia
Touku 3xcTpemMyMma. Bospacranue n yosiBanue (QyHKINH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
GbyHKIIMM 3HaKy pou3BoAHOM. [ToHATHE MPOU3BOIHON BBICIIETO MOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOH MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha )
oTpeske. 3a1a4yll HA MAKCUMYM U MUHUMYM. [IoHsATHE acCUMIITOTHI, CIOCOOBI X JIP 2,4,23,30
oTIpenieNieHus. AITOPUTM HUCCIIEA0BaHUS (PYHKIIMU U TOCTPOSHHUS ee Tpaduka ¢
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-nuHeHas Gpynkuus. ccnenoBanue GpyHkuuu Ha
MOHOTOHHOCTH U TIOCTPOCHHUE IpahuKOB.
Tema 6.9. HauGonb1uee u Copepxanue yueOHOro MmaTepuasa
HaWMEHbIIIee 3HAUCHUS () YHKIIUHU. Haxoxxnenne HanOoNbIIer0 ¥ HAMMEHBIIIETO 3HAUYEHUN (DYHKIIUI, TOCTPOCHHE 2 JIP 2.,4,23,30
rpaMKOB MHOTOWICHOB C MCMOJIb30BAHUEM alllapaTa MaTeMAaTHYECKOTO aHAIN3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue yuedOHOro MaTepuasa
Ne 15 «MccnenoBanue GpyHKIUN ¢ [TpakTrueckoe 3ansatue Ne 15 mo teme «MccnenoBanue GyHKIHI ¢ TOMOIIBIO 2 JIP 2.4.23.30
MMOMOIIBIO TPOU3BOTHOW. MIPOU3BOAHOMN. >
Tema 6.11. Haxoxnenue Copnepxanue yueOHOIro MaTrepuasa
ONTHMAJIBHOIO pe3yJbTaTa ¢ Hauwmensbiiee n Haubosnbiiee 3Ha4eHne QyHKINN. )
IIOMOLIBIO TPOU3BOIHOM B JIP 2,4,23,30
MPaKTUYECKHX 3ajjauax.
Tema 6.12. Pemienue 3amauy. Conep:xanue yueOHOro MaTepuaJia
[TpousBosaHas GpyHKIMH, €€ IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE 2
IIPUMEHEHNE. ®opmynsl 1 paBuia auddepenumposanusd. Mccnenopanne GQyHKINN ¢ TOMOIIBIO JIP 2,4,23,30
npoun3BoiHoN. Hanbonpliiee 1 HauMeHblee 3Ha4eHus! PyHKIUH.
Tema 6.13. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuasia 2
Ne 16 «ITpumenenue npousBonnoi | [Ipaktuueckoe 3anstre Nel6 no teme «IIpumeHeHne nponu3BOAHON PYHKITHH. JIP 2,4,23,30
byHKIAN. CamocrosiTesbHasi padora Ne6 3 JIP 2.4.23.30
CocraBieHue cpaBoyHoro marepuaia mno reme «IIpounsBoanas GyHkmm. P
Pasznen 7. MHOrorpaHHMKM M TeJjia BpalleHusl 40
Tema 7.1. Bepimnsl, pedpa, rpanu \ Conepxxanue yuyeOHOro MmarepuaJia 2
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MHOT'OTpaHHUKA. [TonsiTie MHOTOTpaHHUKA. Ero aieMeHTsI: BepIiHb, pedpa, rpanu. J(naroHanb. JIP 2,4,23,30
Ceuenue. Boinykiible ¥ HEBBITYKJIBIE MHOTOIPaHHUKH.
Tema 7.2. [Ipusma, ee Copepxxanue yueOHOIro MaTepuasa
COCTaBJISIOLINE, CEYCHHUE. [Tonstue npusmsl. Ee ocHoBaHus 1 60koBbIe rpanu. Beicota nmpusmsl. [Ipsmas u
[Mapannenenunen, Kyo. HakJIOHHas npusma. Ee cedenue. [Ipsamas u npaBunbHas npusMsl. [lapamnenenunen, JIP 2,4,23,30
CBOMCTBA NPSIMOYT0JILHOIO napaenenunena, Kyo. Ceuenue kyba, napaienenunesa.
Tema 7.3. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOTro MaTepuasa
JIP 2,4,23,30
Nel7 «ITpuzmany. IIpaktuueckoe 3anstue Nel7 no reme « Ilpuzmay.
Tema 7.4. [lupamuna, ee Copaepxxanue yuyeOHOIro MaTepuasa
COCTaBJISIOLIUE, CEYCHHUE. [Tupamuna u ee anemenTsl. Ceuenue nupamusl. IlpaBunpHas nupamuia. Y ceyeHHas
nupaMujia. bokoBast v osiHas HOBEPXHOCTh NPU3MBbL, TUpaMubl. [lnomans 60koBoM U JIP 2,4,23,30
IIOJIHOM ITOBEPXHOCTH ITPU3MBI, TUPAMHUJBL.
Tema 7.5. [IpakTudeckoe 3aHsATHE Copeprxanue yuyeOHOIro MaTepuasa JIP 2.4.23 30
Nel8 «IIupamunar. ITpakTueckoe 3ansaTue Nel8 o reme « Ilupamunar. CUTT
Tema 7.6. [Ipumeps! cummeTpuii B Copepxanue yueOHOIro MaTepuasa
npodeccumu. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJePKAHME OK 01
CuMMeTpust OTHOCUTEIBHO TOUKH, IPSIMOH, TuiockocTi. CuMMeTpus B KyOe, P 2.4.23.30
napajuienenunene, npusme, nupamujie. CuMmMeTpus B PUPOJIE, ApXUTEKTYPE, T
TEXHUKE, B OBITY.
Tema 7.7. IIpaBuiibHbIE Copaepxxanue yueOHOro MaTepuasa
MHOT'OTPAaHHUKH, UX CBOWCTBA. IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPIKAHUE JIP 2,4,23,30
[TonsiTre mpaBuIbHOTO MHOTOrpaHHuKa. CBOWCTBA MPAaBUILHBIX MHOTOTPAHHHUKOB.
Tema 7.8. [IpakTnueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa JIP 2.4.23.30
Ne 19 «MHOrOrpaHHUKNY. IIpaktnueckoe 3ansatue Nel9 no reme «MHOTOrpaHHUKI. T
Tema 7.9. [IpakTnueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa
Ne 20 «IIpaBunbHbIE ITpakTrueckoe 3ausaTue Ne 20 «I[IpaBuiibHbIE MHOTOTPAHHUKH. JIP 2,4,23,30
MHOTOTPaHHUKHN.
Tema 7.10. O0001IeHUE U Conep:xanue yueOHOro MaTepuaJia OK 06
CHCTeMATH3alUsl 3HAHUH. O6o6menne u cuctemaruzanus 3HaHui. [logBenenne utoros 3a I cemectp. JIP 2,4,23.30
Tema 7.10. Hununnp, ero Copepxxanue yueOHOIro MaTepuasa
coctasisitonre. Ceyenue uunuaapa. | Llunuaap u ero anemenTsl. CeueHne HuInHApa (MapaiielIbHOe OCHOBAHUIO U OCH). TIP 2.4.23.30
529,

Passeprka nuimHIpa.
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Tema 7.11. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 2
No21 «llumunp». IIpakTuueckoe 3ausatue Ne21 no treme «unuaap». JIP 2,4,23,30
Tema 7.12. Konyc, ero Copepxxanue yueOHOIro MaTepuasa
COCTABJISAIOLIHE. Konyc u ero anementsl. CedyeHue KoHyca (napajuieabHOe OCHOBAHUIO U ITPOXOAsIIEe )
yepes3 BEpIINHY), KOHnYeckue ceueHus. PazBepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpasytonias u Beicota. CeueHne yce4eHHOTO KOHyca.
Tema 7.13. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 2
No22 «Konycy. IIpaktuueckoe 3anstue Ne22 no reme «KoHyc». JIP 2,4,23,30
Tema 7.14. Illap u chepa, ux Coaep:xanue yueOHOTro MaTepuaJia 2
CEYEHUsI. [Tap u cdhepa. BzanmHoe pacnionoxenue chepsl U miaockocTu. CedeHue mapa, chepsl. JIP 2,4,23,30
Tema 7.15. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa > JIP 2.4.23 30
No23 «Cdepa, mapy. [Tpaktueckoe 3austue No23 o reme «Cdepa, map». P
Tema 7.16. Ilonsatue 06 oObeme | Comep:kaHue y4eOHOTO MaTepHAaa
Tena. [Tonsitue 06 o6beme Tena. O0beM Kyba U MPSAMOYTOIBHOTO Napasuienenunena. Oobem OK 02
npU3Mbl U MHApa. OTHOIIeHHEe 00beMOB MM0I00HBIX Tell. I 'eoMeTpuYecKHii CMBICT 2 P 2.4.23.30
onpenenutens 3-ro nopsaka. O6beMsl mupamMusl U Konyca. O6bem mapa. [lnomaan T
noBepxHocTel Ten. O6beMbl U IJIOLIa/ 1M TOBEPXHOCTEH MM0I0OOHBIX Te.
Tema 7.17. IIpaktuueckoe 3anatue | Coaep:kanue yueOHOro Matepuasia 2 JIP 2.4.23.30
>
Ne24 «O0OBembI TENN. ITpakTuyeckoe 3anstue Ne24 o Teme «OObEMBI TEI. 7
Tema 7.18. KomOunanuu Copaepxxanue yueOHOro MaTepuasa
MHOTOI'PaHHHUKOB U TeJI BpaILlEHUS. IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COCP/KAHME
Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHAIIMM MHOTOTPAaHHUKOB U 2 JIP 2.4.23 30
TEJ BpallleHUs B MPAaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4ax. [ eoMeTpuueckue KoMOMHAIINN P
Ha MPaKTHKE.
Tema 7.19. Pemenue 3anau. Copaepxxanue yueOHOro MmaTepuasa 2
MHuororpanHuku ¥ Tesna BpamieHus. | O0beMbl U IO IU TOBEPXHOCTH MHOTOI'PaHHUKOB U TeJl BpallleHUsl. JIP 2,4,23,30
Pa3nea 8. IlepBooOpasHas pyHKIMH, ee IPUMEHECHHE 23
Tema 8.1. [lepBooOpasnas ¢pyukiuu. | Coaep:kanue yuedOHOro MaTepuajia
3aaya 0 BOCCTAHOBJIEHUHU 3aKOHA JBM)KEHHUS 110 U3BECTHOU cKOpocTH. [loHsaTHE
UHTErprupoBaHus. O3HaKOMIIEHHE C TIOHATHEM UHTErpaia ¥ nepBooOpa3sHon A ’
¢ynkunn y=f(x). Pemenue 3anau Ha cBsI3b IepBOOOPaA3HON U €€ IPOU3BOTHOM, JIP 2,4,23,30

BBIYHCIICHHE TTIEpBO0OOpa3HOM /1 JaHHOU pyHkuu. Tabmuna dopmyn s
HaXO0XKJCHUS epBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHHUS TEPBOOOPA3HOIA.
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[IpaBuia HaX0XXJEeHHUS TEPBOOOPA3HBIX.
Tema 8.2. [IpakTnueckoe 3aHsATHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne25 «IlepBooOpa3zHasi». [Tpaktuyeckoe 3anstue Ne25 no teme «IlepBooOpasHasi». JIP 2,4,23,30
Tema 8.3. Iinomans Conep:kaHue y4eOHOT0 MaTepuaJia
KPUBOJIMHENHOM Tpamneuuu. 3aauu, MPUBOISALINE K IIOHATUIO ONPEEIIEHHOTO UHTErpaja — O BHIYMCICHUN
IJIOIA M KPUBOJIMHENHOM Tpaneuuu, o nepeMenieHnu Touku. Ilonstue 2 TIP 2.4.23 30
OTpeneI€HHOro HHTerpaia. | eoMeTpuyeckuil U PU3NUECKUI CMBICT OIPEICIICHHOTO >
unterpana. ®opmyna Hetotona — Jleitbuua.
Tema 8.4. Heonpenenenusiit Copaepxxanue yuyeOHOIro MaTepuasa > JIP 2.4.23 30
WHTETpal. [ToHsiTHE HEONpeeIEHHOT0 HHTErpaia. 7T
Tema 8.5. [IpakTuueckoe 3aHsTHE Copepxanue yuyeOHOIro MaTepuasa > JIP 2.4.23 30
No26 «Heonpenenennsiit uaterpany. | Ilpakrtuueckoe 3anstue No26 no teme «HeonpeneneHHbI HHTErpai. 7T
Tema 8.6. [lonsarue 06 Coaep:xanue yueOHOro MaTepHaJia
OTpe/IeIECHHOM MHTErpaje Kak ["'eomeTpryeckuii CMBICI ONIPEIETIEHHOI0 UHTErpaa. )
IUIOIIAAN KPUBOJIUHENHON JIP 2,4,23,30
Tpaneunuu.
Tema 8.7. [IpakTnueckoe 3aHsTHe Copnepxanue yueOHOIro MaTrepuasa 2 JIP 2.4.23.30
Ne27 «OnpeneneHHbIN UHTETpAI». [TpakTueckoe 3anstue Ne27 no reme «OnpeeeHHbII HHTErpai. P
Tema 8.8. Onpenenenneiii unrerpan | Coaep:kaHue yueOHOro MaTepuaa
B JKU3HU. ['eomeTpuueckuii cMbica onpeaeneHHoro uurerpana. @opmyna Hetotona - JleiiOHuna.
Pemenue 3a/1a4 Ha IPUMEHEHHUE HHTETPAJIA JUTS BBIYUCICHUS (DU3HUCCKUX BEJTHIUH U 2 JIP 2,4,23,30
wiomazaei. Ilepsoodpaznas Gpyukiun. [IpaBuna HaxoxaeHus neppooOpa3Hbix. Ee
PUMEHEHHE.
Tema 8.9. [IpakTnueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa 2 JIP 2.4.23 30
529,
Ne28 «nTerpan u ero IIpakTnueckoe 3ansaTue Ne28 no reme «MHTErpas v ero NpUMEHEHHEY.
[IPUMEHEHUE. CamocrositeibHass padora Ne7 5 JIP 2.4.23.30
CocTaBieHHue CIPaBOYHOr0 Marepuaiia rno reme «Murerpam. 7T
Pa3nea 9. Crenenn u kopuu. CreneHHas QyHKIust 19
Tema 9.1. Crenennast pyHkuus, ee Conep:kanue y4eOHOT0 MaTepuaJa
CBOKCTBA. [ToHATHE KOPHS N-OM CTENEHHU W3 JAEUCTBUTEIBHOrO yucia. OyHKUUH Yy = VX  ux 2 JIP 2.4.23.30
529,

cBoiicTBa 1 rpaduku. CBOKHCTBa KOPHSI N-0l CTENECHH.
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Tema 9.2. [IpeoOpazoBanue Copaepxxanue yueOHOIro MaTepuasa
BBIPAYKEHHI C KOPHAMH N-O [IpeoOpazoBanre UpparmOHAIBHBIX BHIPAKCHUM. 2
JIP 2,4,23,30
CTEIICHMU.
Tema 9.3. IIpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
Ne29 «Pagukais. [Tpaktuueckoe 3anstue Ne29 no reme «Pagukaiby. JIP 2,4,23,30
Tema 9.4. CpoiicTBa CTEIEHHU C Conep:kanue y4eOHOT0 MaTepuaJia
panroHaIBHBIM U JecTBUTENbHBIM | [loHSTHE cTeneHH ¢ JII0OBIM pallMOHANBHBIM MoKa3aTeneM. CTeneHHble QyHKINH, NX 2 TP 2.4.23 30
MOKa3aTeJsIMU. CBOMCTBA U IpauKH. 7T
Tema 9.5. Pemenue Coaep:xanue yueOHOTro MaTepuaJia
UPPALMOHAIBHBIX YPABHEHUN U PaBHOCWIIBHOCTH MppAaLlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METO/bI UX PELIEHUS. 2 TP 2.4.23.30
HEPABEHCTB. Penienne nppanimoOHAJIbHBIX YPAaBHEHHUI M HEPABEHCTB. CTT
Tema 9.6. CterneHu u KOpHU. Coaep:xanue yueOHOTro MaTepHaJia
Omnpenenenue creneHHol ¢pyHKuU. Mcronb3oBaHue ee CBOWCTB IIPU pEeIIEHNUN 2 TIP 2.4.23 30
ypaBHEHHH U HEPABEHCTB. T
Tema 9.7. Ilpaktudeckoe 3aHATHE Copepxanue yyeOHOIro MaTrepuasa 2
No30 «CrernieHu © KOpHU». [Tpaktuueckoe 3ansTue Ne30 no reme «CTETIEHH U KOPHUY. JIP 2.,4,23,30
CamocrosiTeibHas padora Ne8 5
CocraBiieHue CIIpaBOYHOr0 Matepuana no TeMe « CTeTeH:u U KOPHUY.
Pa3nea 10. Iloka3zaTrenbHas GyHKIus 17
Tema 10.1. Iloka3zarenbHas Copepxxanue yueOHOro MmaTrepuasa
¢byHKIUS, ee CBOICTBA. CreneHs ¢ NPOU3BOJIBHBIM JACMCTBUTENBHBIM NOKa3areneM. OnpeneneHue
noka3zaTeiabHON QyHKIUH, ee cBOicTBa U rpaduK. 3HAKOMCTBO C IPUMEHEHHEM 2
nokasarenbHON (yHKIUH. Perenne nokasareapHbIX ypaBHEHUN (QYHKIIMOHATBHO- JIP 2,4,23.30
rpau4ecKuM METO/IOM.
Tema 10.2. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia ’ TIP 2.4.23.30
Ne31 «Iloka3zarenbHas GyHKIHS. [Tpaktuueckoe 3ansatue Ne31 no Teme «llokazaTensHas QyHKIUS. >
Tema 10.3. Pemenne Copaepxxanue yueOHOro MmaTepuasa
ITOKAa3aTeIbHBIX YPABHEHUN U Penienne nmokaszarenabHbIX YPaBHEHUM METOIOM YPaBHUBAHUS IIOKA3aTENIEH, METOAOM
HEPABEHCTB. BBEJICHUSI HOBOI NepeMeHHOH, (PyHKIIMOHAIBbHO-TpaduIeckuM MeTo1oM. Perenne 2 JIP 2.4.23.30
529,

IIOKa3aTeNNbHBIX HEpaBeHCTB. CHCTEMBI IOKA3aTEIbHBIX ypaBHEHUN. Pemenne cucreM
IIOKA3aTEJIbHBIX YPABHEHUM.
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Tema 10.4. Pemenue 3anau. Copaepxxanue yueOHOIro MaTepuasa
IToka3zarenbHast QyHKIMSL. Penienue nokaszarenabHbIX YPaBHEHUM METOIOM YPaBHUBAHUS IIOKA3aTeNIEd U METOAOM 2 IP 2.4.23.30
BBEJICHMS HOBOM IepeMeHHOM. Pernienne nokazareabHbIX HEPABEHCTB. >
Tema 10.5. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia 2 JIP 2.4.23.30
Ne32 «Iloka3arenbHble ypaBHeHus». | Ilpaktuueckoe 3anstue Ne32 no teme «IlokazarenbHble ypaBHEHUS». P
Tema 10.6. IIpaktruueckoe 3ansatue | Copep:kaHue y4eOHOro MaTepuajia
2 JIP 2,4,23,30
Ne33 «Iloka3arenbHble ITpaktueckoe 3ansatue Ne33 no reme «Iloka3aTesbHbIE HEPABEHCTBAY.
HEPaBEHCTBAY. CamocrosiTesbHasi padora Ne9 5 JIP 2.4.23.30
CocraBieHne cpaBoyHOro marepuaia no teme «llokazarenpHast QyHKIHS. >
Paspnen 11. Jlorapudmsl. Jlorapupmudeckas pyHkuus 27
Tema 11.1. Jlorapudm yucna. Coaep:xxanue yueOHOro MaTepuaJia
9 . 2
Jlorapudm uncna. JlecaTHUHBIN U HATYpaJIbHBIN JIOTapH (MBI, YHCIIO €. JIP 2,4,23,30
Tema 11.2. CgoiictBa norapu¢pmoB. | Comep:kaHue y4eOHOT0 MaTepHaja
. 2
Onepanus gorapuMUPOBAHHUSL. CaoiicTBa norapugmon. Oneparus JjorapuMupOBaHus. JIP 2,4,23,30
Tema 11.3. Ilpaktuueckoe 3anstue | Conep:kaHue y4eGHOT0 MaTepHasa
2 JIP 2,4,23,30
No34 «Jlorapudmbn. [Tpaktuueckoe 3anstue Ne34 o reme «Jlorapudmon.
Tema 11.4. Jlorapudmuyeckas Copepxanue yueOHOro Mmarepuasa 2
(GyHKIMS, ee CBOICTBaA. Jlorapudmmueckas GyHKIUS U €€ CBONCTBA. JIP 2,4,23,30
Tema 11.5. Ilpaktudeckoe 3anatue | Coaep:kaHue yueOHOro MaTepuasa
Ne35 «I'paduku norapudmuueckux | [Ipakruueckoe 3anstue Ne 35 no teme «I'paduku gorapudmMuyeckux QyHKIHI. 2 P 2.4.23.30
byHKIHI. T
Tema 11.6. Pemenue Copaepxxanue y4eOHOro MaTepuasa
Jorapu(pMUUECKUX YpaBHEHUN U [TonsiTue norapupmudeckoro ypasHeHus. Onepariys moTeHIUpoBaHus. TpH OCHOBHBIX
HEPABEHCTB. METO/Ia pelIeHHsl Jorapu(PMUUECKUX ypaBHEHUI: PyHKIIMOHAIBHO-TpaduyecKui, 2 TP 2.4.23.30
METO/1 MOTEHIIMPOBAHUS, METOJI BBEICHUSI HOBOI nepeMeHHoH. Jlorapupmuueckue T
HEPABEHCTBA.
Tema 11.7. Cucremsl Copaepxxanue yuyeOHOro MmaTepuasa
Jorapu(MUUECKUX ypaBHEHHH. ANTOPUTM pellIeHus! CUCTEMBI ypaBHEHH. PaBHOCHMIIBHOCTD JIOTapru(pMUIECKIX 2 TIP 2.4.23 30
ypaBHEHHUI1 U HEPABEHCTB. T
Tema 11.8. Ilpaktudeckoe 3anarue | Coaep:kaHue y4eOHOro MaTepHuaja
No36 «Jlorapudpmuyeckue [TpakTrueckoe 3anstue Ne36 o teme «Jlorapupmuueckne ypaBHESHUS. 2 JIP 2,4,23,30
YpaBHEHUSD.
Tema 11.9. ITpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia 2 JIP 2,4,23,30
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Ne37 «Jlorapudpmuueckue [Tpaktuyeckoe 3anstue Ne37 o Teme «Jlorapupmudeckne HepaBeHCTBAY.

HEPaBEHCTBAY.

Tema 11.10. Jlorapudmsl B Copepxxanue yueOHOIro MaTepuasa

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

Tema 11.11. Pewenue 3anau. Copepxxanue yueOHOIro MaTepuasa > JIP 2.4.23 30

Jlorapugmsl. Jlorapupmuueckas Jlorapugmuueckas pyHkuus. Penenne npocreimux gorapuMUUECKUX ypaBHEHUH. T

GyHKIMS. CamocrosiTtesbHas padora Nel( 5 JIP 2.4.23.30
CocraBieHue cipaBOYHOro Marepuania no teme «Jlorapugmaiy.

Pa3nes 12. MHo:xecTBa. JjleMeHThI TeoprHu rpagos 15

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

C MHOXECTBAMH. [Tonsitue MuOkecTBa. [lonMHo)ecTBO. Onepanuu ¢ MHOKecTBaMu. Onepaiuu ¢ 2 TP 2.4.23.30
MHO>KeCTBaMU. Penienne nmpukiiagHeIx 3a1a4. T

Tema 12.2. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuasia

Ne38 «MHOKECTBaY. [Ipaktuueckoe 3anstue Ne38 no reme «MHOXKECTBaY. 2 JIP 2,4,23,30

Tema 12.3. ['pads1. Copepxanue yyeOHOIro MaTrepuasa >
ITonsitue rpada. Cesi3Hbli rpad, AepeBo, LUK rpad Ha MIIOCKOCTH. JIP 2,4,23,30

Tema 12.4. Pemenue 3anau. Copnepxanue yueOHOIro MaTrepuasa

MHoKecTBa, Tpadbl H HX Onepanuu ¢ MHOXkecTBaMH. OINrcaHue peanbHbIX CUTYalUN ¢ TOMOIIbIO MHOXKECTB. 2 TK 5.4

NpHMeHERTe. [Tpumenenue rpadoB K peLIeHUIO 3ajay. JIP 2,4,23,30

Tema 12.5. [Ipaktuueckoe 3anatue | Coaep:kanue yueOHOro MaTepuasia 2 TIP 2.4.23 30

Ne39 «I'padwiy. [TpakTdeckoe 3ansatue Ne39 no reme «I"padbi». P
CamocrositesibHas padora Nell 5 JIP 2.4.23.30
CocraBieHue cipaBOYHOro Marepuaia mno reme « Maoxxectsa. ['padsi».

Paszpnen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUHM BEPOSATHOCTEH 25

Tema 13.1. OcHOBHBIE TOHATHUSA Copaepxxanue yueOHOro MmaTepuasa OK 05

KOM6I/IHaT0pI/IKI/I. HepeCTaHOBKH, pasMEIICHUA, COYCTAaHUA. 2 JIP 2’4’23’30

Tema 13.2. [IpakTuueckoe 3aHsiTHE Conep:kanue y4eOHOT0 MaTepuaJa [IK 5.4

Ne40 «IlepecTaHOBKH, pa3MelLEHus, [Ipaktuueckoe 3anstue Ned( no teme «llepectaHOBKH, pa3MeILIEHUs], COUCTAHUSY. 2 JIP 2,4,23,30
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COUYETaHHUSI.
Tema 13.3. CoObiTHE, BeposiTHOCTE | Coep:kaHue y4eOHOI0 MaTepuasa
coObITHs. CI0KEHNE ¥ YMHOKCHHIE CoBMeCTHBIC 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHH. ’ OK 07
BepOSTHOCTEH. 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
npodeCCHOHATLHBIX 33/a4ax. IIpodeccrnonaILHO—OPUEHTHPOBAHHOE COAEPKAHME 2 OK 01
OTtHocuTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUNBOCTH. CTaTUCTUYECKOE P 2.4.23.30
onpezeneHue BepossiTHocTU. O1[eHKa BEPOSTHOCTH COOBITHS. T
Tema 13.5. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOro MaTepuaJia
Ned1 «Teopusi BEpOSTHOCTEI». [Ipaktuueckoe 3anstue Ned1 no reme «Teopus BEpOATHOCTEN». 2 P 2,4,23,30
Tema 13.6. /luckpernas ciydaiinas | Conep:kanue yueOHOro MaTepuasia
BEJIMYIHA, 3aKOH €€ pacipeie/ieHus. | BUbI CIIyqaiiHbIX BEIHYHH. OrnpezenieHne TUCKPETHOMN CITy4ailHOM BEJIMUMHBI. 3aKOH 2 JIP 2.4.23 30
pacnpenesneHuss AMCKPETHOM cirydailHOW BeIWYMHBI. Ee 4ncioBble XapaKTEPUCTUKH. T
Tema 13.7. 3anaun Mmatematnueckoil | Coaep:kanue y4eOHOro MaTepuasia
CTATUCTHKH. IIpodeccnoHATbLHO—OPHEHTHPOBAHHOE COACPKAHME
Bapuanuonnsiii paa. [lonuron yactot u ructorpaMmma. CTaTUCTHUECKHE > P 2.4.23 30
XapaKTEepUCTHKH psiaa HaOIroAaeMbIX TaHHbBIX. [lepBuuHas 00paboTka CTaTUCTUYECKUX T
naHHbIX. ['paduueckoe ux npencrasnenne. HaxoxaeHue cpeiHUX XapaKTEPUCTUK,
HaOronaeMbIx JaHHBIX. CocTaBieHue TaOJIMI M JMarpaMM Ha IPaKTHKE.
Tema 13.8. [IpakTuueckoe 3aHsiTHE Conep:xxanue yueOHOro MaTepuaJia
Nod?2 «MaTtemaTuueckas [TpakTueckoe 3ansaTue Ne4?2 o reme «MareMaTndeckasi CTAaTUCTUKAY. 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3anau. Copaepxxanue yueOHOro MmaTepuasa
DneMeHTbl KOMOUHATOPUKH, OnemeHThl KOMOUHATOPUKU. COOBITHE, BEPOSITHOCTH COOBITUSA. CI10XKEHUE U 2 TP 2.4.23.30
CTaTHUCTUKH U TEOPUU BEPOSITHOCTEN. | YMHOKEHHUE BEPOSITHOCTEN. T
Tema 13.10. IIpaktnueckoe 3ansatue | Conep:kanue yuedOHOro MaTepuajia ) IP 2.4.23 30
Ned3 «KombuHaTopuka 1 TeopHst [Tpaktuyeckoe 3anstue Ne43 no teme «KoMOMHaTOpHKA M TEOPHsI BEPOSTHOCTEH. P
BEPOATHOCTEW. CamocrosiTeibHas paGora Nel2
CocraBneHue cripaBO4HOro Marepuana o reme «Komounaropuka. Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEN .
Pasnen 14. YpaBHeHNsl 1 HepaBeHCTBA 23
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1 2 4
Tema 14.1. PaBHOCHJIBHOCTB Conep:kanue y4eOHOT0 MaTepuaJia
YpaBHEHMUI  HEPABEHCTB. PaBHOCMIIBHOCTD ypaBHEHMI U HepaBeHCTB. OnpeneneHust. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX TEpeX0/iaX B YpaBHEHUAX U HepaBeHCTBaX. OO1IMe METOAbI PEeIICHUS
YpaBHEHHIA: IEPEX0 OT paBeHCTBA (PYHKUMH K paBEHCTBY apTyMEHTOB IS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLIHN, METO/ pa3oKEHUsI HA MHOKHUTEU, METO/1 BBE/ICHUSI HOBOU
NePEMEHHOM, (PYHKIIMOHATBHO-TpapHIECKUil METO/I.
Tema 14.2. I'paduueckuii metox Coaep:xanue yueOHOTro MaTepHaJia
pelleHys ypaBHEHMH, HEPABEHCTB. IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJeP/KAHME
OO61re MeTO/IbI pellIeHUs] HEPABEHCTB: MEePeX0/1 OT CPaBHEHUS 3HAYCHUN (DYHKITUH K
CpaBHEHHIO 3HAYCHHIA apTyMEHTOB /I MOHOTOHHBIX (PYHKIIMH, METOJl HHTEPBAJIOB, JIP 2,4,23,30
dbyHkoHanpHo-rpaduueckuit meton. ['paduueckuit MeTos perieHus ypaBHEHUN U
HEPABEHCTB.
Tema 14.3. [Ipaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuaa
Ne44 «Pemnienvie ypaBHEHHI. [Tpaktuueckoe 3anstue Ned44 mo teme «PerieHue ypaBHEHHI. 1P 2,4,23,30
Tema 14.4. [IpakTuueckoe 3aHsTHE Conep:xxanue yueOHOro MaTepuaJia
Ned4sS «Penienue HEPABEHCTBY. HpaKTI/I“IeCKOe 3anaTtue Ne45 o teme «Pemienne HEPABCHCTBY. JIP 2’4’23’30
Tema 14.5. YpaBHeHus u Conep:xxanue yueOHOro MaTepuaJia
HEPaBEHCTBA C MOLYJIEM. Onpenenenne Mmoayisi. PackpeiTue Moayns no onpeaenenuto. [Ipocreiiime ypaBHeHUs
Y HepaBeHCTBa ¢ MoAyJeM. [IpuMeHeHre paBHOCUIIBHBIX IEPEXO0/I0B B OIPEIEICHHBIX TP 2.4.23.30
TUIAX YPAaBHEHMI U HEPABEHCTB C MOJyJIeM. 3HAKOMCTBO ¢ nmapameTpoM. [Ipocreiimne T
YpaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.
Tema 14.6. [IpakTueckoe 3aHsiTHE Conep:xanue yueOHOro MaTepuaJia
Ne46 «IlapameTpbi». IIpakTuyeckoe 3ansaTue Ne46 o reme «llapamerpoiy. JIP 2,4,23.30
Tema 14.7. CocraBnenue u pemienre | Coaep:kanue ydeOHOro Mmarepuasia
HpO(beCCI/IOHaHBHBIX 3a71a4 C HpO(l)eCCI/IOHaHbHO—OpI/IeHTI/IPOBaHHOC coaepkaHue
TIOMOIIBIO YPABHEHHM. Pemennie TekcTOBBIX 3a71a4 TPO(HECCUOHATILHOTO COACPKAHMSL. JIP 2,4,23,30
Tema 14.8. Pemenue 3anau. Copaepxxanue yuyeOHOro MmarepuaJia
YpaBHEHHS  HEPABEHCTBA. OO01re METO/bI pelieHUsI ypaBHEHUN. Y paBHEHHUS M HEPABEHCTBA C MOJIYJIEM H C JIP 2,4,23,30
napamMeTpamH.
Tema 14.9. O6001meHue u Coaep:xxanue yue0OHOro MaTepuaJia JIP 2,4,23,30
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1 2 3 4
cHCTeMaTH3alus 3HAHMIA. O6o6menne u cucreMarusanus 3Hanui. [logsenenne nuroros 3a Il cemectp.
CamocrositesbHasi padora Nel3 4 IP 2.4.23.30
CocTaBieHHEe CIPaBOYHOIO MaTepuaa 1o TeMe «YpaBHEHMsI 1 HEPABEHCTBAY. P
Bcero: 310
IIpomexyTouyHas aTTecTaNMA 30
Hroro: 340

IIpomexyTouHas aTrecTanms: 3a4eT ¢ oueHkoii (I cemecmp)

IIpoMe:xxyTOo4YHast aTTecTallUsA: NMCbMEHHBIN 3k3amMeH (/I cemecmp)
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3. YCJIOBUS PEAJIM3ALIUA ITPOT'PAMMBI YYEBHOTI'O TIPE/IMETA

3.1 TpeGoBaHusi K MUHMMAJILHOMY MATE€PHAJIbHO—TEXHUYECKOMY 00ecreyeHn o

VY4eOHblil npeMeT peasinzyercs B yueOHOM KaOMHETE NPUKIIATHON MAaTEMAaTUKH.

O06opynoBaHue yueOHOTo KabuHeTa:

— M0CaJ0YHbIE MECTA MO KOJIMYECTBY 00YJaIOLIIXCS;

- pabodee MecTO MpernojaBaTeis;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE,

Texnuueckue cpeacTBa oO0yueHUss paboyero MecTa MPEenojaBaTeNii:  KOMIIBIOTEPHOE
000pyJOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATb COBPEMEHHBIM TPEeOOBaHUSAM O€30MAaCHOCTH H
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTh MHOTO(QYHKIIMOHAJIBHOTO KCIIONb30BaHUsS KaOMHETa, C
LENbI0 U3YyYEHHS COOTBETCTBYIOIIEH MUCHMIUIMHBI, MYJIbTHUMEAMWHOE OO0OpyHOBaHUE (TPOCKTOp U
MIPOEKIIMOHHBINA SKpaH UM UHTEPaKTUBHAs J0CKa), JIOKaJIbHas CeTh C BBIX0JI0M B Internet.

HammeHoBaHue cHenMagbHOrO TIOMEIIEHUS: TIOMEIIEHHE [UIS CaMOCTOATENbHON paboThl,
YuranpHelii 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHMe cHeMaTbHOTO MOMEIICHUS: yueOHasi ayAUTOpUsl ISl TPOBEACHUS MPAKTUYECKUX
3aHSATUN, TPYIIOBBIX KOHCYJIBTAMM, WHIMBUIYAIbHBIX KOHCYJIbTAlMHA, TEKYIIEr0 KOHTPOJIA,
MIPOMEXYTOUHOH aTTecTauuu, Y4eOHas ayAUTOPHH, OCHAIICHHbIE OOOpPYJOBaHHEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KomrmiekT ydeOHO Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUNHBIN TPOEKTOP U IKPAH).

IlepeyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSEMOr0 IPOrPAMMHOI0 o0ecreYeHuns :

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

Microsoft Office 2007 Professional (ITaket nmporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel OM1OC OpHUIIC

AutoCAD

KOMITIAC-3D

IIpu u3yvyeHun JMCHUILIMHBI B (popMaTe 3J1eKTPOHHOI0 00ydyeHus ¢ ucnoan3zopanuem 10T

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit Touku, B KOTOPOH
UMeeTcsl JOoCTyl K HH(OPMallMOHHO—TEIEKOMMYHUKAaMOHHON cetu «MHTepHeT» (manmee — ceThb
«IHTEepHEeT»), KaK Ha TEPPUTOPUN OPTaHHU3AIINH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOunbHast U IEKCTOMHAS BEPCUU WIIH Ke
BEO—KJIMEHT).

3.2. UapopmannoHHOe o0ecniedeHre peain3aluu NPOrpaMmMbl

Jns peanuzauuu nporpammbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3aluu JI0JKEH
UMETb MeYaTHbIe U/UIH 3JIEKTPOHHbIE 00pa3oBaTeIbHbIe U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/1yeMbIe
U1l UCTIOJIB30BaHMs B 00pa30BaTEIbHOM IIPOLECCE.

ITepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, JAONOJHUTEJbHOH JuTeparypsl UHTEpHET—
pecypcoB, 6a3bl JaHHBIX OUOJIMOTEYHOT0 hoHIA:

OcHOBHbBIC HCTOYHHMKH:

1. Mopakosuu A.I'. Marematuka: anrebpa ¥ Hayajda MaTeMaTHYECKOTO aHalU3a, F€OMETpPHsL.
Anrebpa u Hauana mareMmatuueckoro aHanmuza 10 — 11 kmaccel: yuyeOHHMK 17151 0011€00pa30BaTENbHbBIX
opranusanuii: 6a3osbsiii ypoBens: B 2 4. U. 1 / A.I'. Mopakosuy, I1.B. Cemenos, —11-e uzn., crep. — M.:
Mmuemo3suna, 2022. — 448c.

2. MopnkoBuu A.I'. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHYeCKOTO aHajH3a, T€OMETpUs.
Anrebpa u Hayanma matematuueckoro aHanmuza 10— 11 kiaccel: yueOHMK i1 0011e00pa30BaTeNIbHBIX
opranu3zanuii: 6a3oblii ypoBenb: B 2 4. U. 2 / [A.I'. Mopakosuu u ap.]; nox pea. A.I'. MopakoBuya. —
11—-e u3n., crep. — M.: Muemo3uHa, 2022. — 271c.
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JlonoTHUTeIbHbIEe UCTOYHUKH (/17151 BBIITOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSTEIbHON paboThI):

3. Tlepenbman, S. U. XXuBas matemaTtuka : HayuHo-nonyinspHoe uzganue / f. W. [lepenbman. —
Cankr-IlerepOypr : Jlanb, 2025. — 172 c. — ISBN 978-5-507-52194-4. — Texkcr : snexkrponusiii // Jlanp :
AIEKTPOHHO-0MOMoTeHas cucrema. — URL: https://e.lanbook.com/book/442082

4. Cenmpix, U. 0., HuckperHas martematuka : yueOHoe mocobue / M. HO. Cempix, }O. Bb.
I'pebenmukoB. — MockBa : KuoPyc, 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.
bammakos, C. b. Outuna. — Mocksa : KuoPyc, 2023. — 294 c¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228

Ilepuoauyeckue M31aHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

Ilepeuens npogeccHOHAIBLHBIX 023 JaHHBIX M HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexTpoHHas uH(OpManMoHHas oOpa3oBarenbHas cpega OpUIIC. — Pexum goctyna:
http://mindload.ru/

2. CIIC «KoncynpranT [Imroc» — Pexum nocryna: http://www.consultant.ru/

3. OBC Y4eOHO-METOAMYECKOTO LEHTpa MO OOpa30BAHUIO HA KEJIE3HOIOPOKHOM TPAHCIOPTE
(b YMII XK/T) — Pexxum noctyna: https://umczdt.ru/

4. OBC uznarensctBa «Jlanb»— Pexxum noctymna: https://e.lanbook.com/

5. ObC BOOK.RU- Pexum nocryna: https://www.book.ru/
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4. KOHTPOJIb U OHEHKA PE3VJIbBTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA
KonTpons u omeHka pe3yabTaTOB OCBOEHUS
MpenoiaBaTesieM B MPolecce MPOBEACHUS MPAKTUYECKUX 3aHATUN, TECTUPOBAHUS, @ TAKKE BBINOTHEHUS

00yJaroNMMHUCS WHIMBUIYAIBHBIX 33JIJaHUN.

MpeaMeTa  OCYIIECTBIISICTCS

[TpomexyTounast arrectanus B popme 3adera ¢ oneHkoi (I cemectp) u muceMeHHoro sk3amena (11

CEMECTD).

Oo6mue komnerennuu (OK), THIHOCTHBIE

THun oeHOYHBIX

pe3yJibrats (JIP) Pasnen/Tema MeponpUATHI
OK.01 Bsibupare crnocoOwr pemienus | P4, Tema 4.8, TectupoBanue
3aja4 npodeccuonanbaoi | P6, Tema 6.6 YcrHblii onpoc
JEeITeIbHOCTHU MIPUMEHUTEIBHO k | P7, Tema 7.6
Pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23,30

OK 02. Mcnonp30BaTh COBPEMEHHbIE
CpEICTBa IOMCKa, aHAJIU3a U
UHTEepIpeTanuu uapopmanuu, u
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 3324 po(deCcCHOHATBHOM
NEeSATEeTbHOCTH

JIP 2,4,23.30

P7, Tema 7.16

TectupoBanue
YcTHBII onpoc

OK 03. IlnnanupoBaTh U Pean30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO IeATeIbHOCTD B
npodeccuoHaIbHOHI cdepe,
MCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(bMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIHSIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHbIi onpoc
Pe3ynbTaT BBITTOTHEHUS
MPAKTUYECKHUX paboT

OK 04. DdpdexTuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B

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

P2, Tema 2.1

TectupoBanue
YeTHBIN onpoc

OK 05. OcyuiecTBisTh yCTHYIO U
IMACbMEHHYIO KOMMYHHUKALIMIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickoin
denepanyy ¢ y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YeTHBIN onpoc

OK 06. ITposBasATh rpakIaHCKO-
MaTPUOTHYECKYIO MTO3ULHUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEM, B TOM YHUCIIE C YYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U
MEXPETUTHO3HbIX OTHOIICHUH,
IIPUMEHSITh CTaHIAPTHI

P7, Tema 7.9

TectupoBanue

YcTHBII onpoc
Pe3ynbrar BIOTHEHUS
MPaKTUYECKUX paboT
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AHTUKOPPYMIUOHHOTO OBEICHUS

JIP 2,4,23,30
OK 07. CoaeiicTBOBaTh COXpaHEHUIO P13, Tema 13.3 TectupoBanue
OKpY>Karolleu Cpebl, YcrHblii onpoc

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

CUTYaIUSIX
JIP 2,4,23.30

IIK 5.4 OpranuzoBbIBaTh U P12, Tema 12.4 TectupoBanue
KOHTPOJIMPOBATH BhITIOJIHEHHE padoT o | P 13, Tema 13.2 YcrHblii onpoc
TEXHUYECKOMY 00CITyKUBAHHIO, Pe3ynbrar BeIOIHEHUS
PEMOHTY U MOJIEPHU3ALIUU O0BHEKTOB MPAKTUYECKUX paboT

)KGJI€3HOILOPO)KHOI71 QJICKTPOCBA3U

5. IEPEYEHBb UCHHOJIB3YEMbIX METOJOB OBYUEHUA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TI0 pa3Jieiam.
5.2 AKTHUBHBIE H HHTEPAKTUBHbIE: KCHC — CTaINH, OPCHH—PHUHT.



